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Korean Patent Application No. 2003-4509, filed  on January 23, 2003,
in the Korean Intellectual Property Office, the disclosure of which
is  incorporated herein by reference. BACKGROUND OF THE INVENTION
Field of the Invention [0002] The present invention relates to a
handoff method for a mobile station in a wireless  local area network
(LAN), and more particularly, to a handoff method that secures a
quality of  service (QoS) in a wireless LAN, and an access point (AP)
and a mobile station that perform the  handoff method in the wireless
LAN. Description of the Related Art [0003] In response to increasing
popularity of multimedia networking, researches are being  conducted
to secure a quality of service (QoS) in a multimedia network. With
recognition of  wireless networking, markets now demand that a
wireless network provide the same QoS of  existing wired networks.
Standards have been developed with regards to the above issue. In
particular, 802.11 a and 802.11 g focus on providing support for an
increased bandwidth, while  802.11 e is intended to address the
issues of a QoS in a wireless LAN. [0004] However, the development of
MAC techniques that support a QoS has been viewed  as of little value
in a mobile environment. That is, MAC techniques do not support the
fast  handoff service that is required for a QoS in the mobile
environment. Therefore, a QoS for real- time multimedia data cannot
be secured due to the delay generated as a mobile station moves  from
one cell to another cell in a wireless LAN. [0005] FIG. 1 illustrates
a roaming process of a mobile station 140 to a subnet Y 120, while a
QoS connection is established between a mobile station 150 in a
subnet Z 130 and the mobile  station 140 in a subnet X 110. 1 [0006]
A conventional handoff method in a wireless LAN will be described,
that is, moving  the mobile station 140 from the subnet X 110 to the
subnet Y 120 in a MAC environment. It is  



assumed that substantial roaming occurs within one extended service
set (ESS), and the subnet  X 110 and the subnet Y 120 of FIG. 1 are
present within one ESS while having portions that  overlap each
other. [0007] Where the mobile station 140 in the subnet X 110
approaches the subnet Y 120, a  channel search operation is
performed, due to a weakened signal from the subnet X 110.  Where the
number of channels in the subnet Y 120 is 12, the mobile station 140
that performs  the roaming receives beacon frames from all 12
channels in the subnet Y 120 while in a passive  mode, and sends
probe request messages to all 12 channels in the subnet Y 120 while
in an  active mode. [0008] In this scenario, the mobile station 140
selects an access point (AP) from the subnet  Y 120 that sends a
stronger beacon frame or stronger probe response message. The mobile
station 140 sends a reassociation request message to the new AP of
subnet Y 120 including  information on its previous AP of subnet X
120. The previous AP is unaware of the handoff until  the new AP
informs the previous AP using an inter access point protocol (IAPP).
The APs  communicate over a wired LAN or another media. [0009] The
conventional roaming service in a wireless LAN, as shown and
described with  FIG. 1, provides a connectionless-based roaming.
Where the mobile station 140 is receiving  real-time streaming data,
a QoS cannot be guaranteed since the previous AP of subnet X 110 is
unaware of the handoff state of the mobile station 140 until the
roaming is completed. In  addition, the AP of subnet X 110
continuously sends QoS data to the mobile station 140 in the  handoff
state since the AP does not receive acknowledgement messages with
respect to the  data. Accordingly, the performance of the subnet X
110 is lowered. In addition, the mobile  station 140 may completely
lose the QoS stream, and even where the mobile station 140  recovers
the QoS stream by using an IAPP, a significant data loss is
inevitable. [0010] Another problem of the conventional roaming
service is that about 90% to 95% of  delays are probe delays of 200
to 400 ms, due to the search of media, as shown in FIG. 2. For
example, where 12 channels are present in one subnet, all channels
are scanned regardless of  channel use. Accordingly, the mobile
station 140 sends probe request messages to all channels  and waits
for the responses according to a MinChannelTime. In addition, even
where the  mobile station 140 receives a response message, the mobile
station 140 waits for a  MaxChannelTime to determine whether another
AP is using the channel. However, a basic 



2 service set (BSS) uses only about four channels to avoid channel
interferences. Therefore, the  process of scanning of all channels
causes unnecessary probe delays. [0011] The handoff method is one of
the important fields of a wireless LAN environment.  This is because
as the speed of the wireless LAN environment increases, frequency
bands  increase and areas to send data decrease. In addition, due to
the demand of a QoS for  multimedia data, a faster handoff technology
is needed. Even with the enhanced mobile  functions with respect to a
layer 3 by using an IPv6 technology, the needed handoff technology
is not provided because a fast handoff technology is not realized at
a MAC layer, i.e., a layer 2.  SUMMARY OF THE INVENTION [0012]
Accordingly, it is an aspect of the present invention to provide a
handoff method to  realize a fast handoff and secure a quality of
service (QoS) on a MAC layer in a wireless local  area network (LAN),
and an access point (AP) and a mobile station that perform the
handoff in  the wireless LAN. [0013] Additional aspects and/or
advantages of the present 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. [0014]
To achieve the above and/or other aspects of the present invention,
according to an  embodiment of the present invention, there is
provided a handoff method for a mobile station in  a wireless local
area network, the method comprising receiving channel information on
access  points in an extended service set from a present access point
of the mobile station, and  scanning channels by using the channel
information to select a new access point of the mobile  station.
[0015] The channel information corresponding to each access point of
the access points in  the extended service set may comprise an
address of the access point, information on a  channel used by the
access point, and information on one or more access points adjacent
to the  access point. [0016] The method may further comprise
outputting a handoff alert message to the present  access point,
wherein the receiving of the channel information comprises receiving
a response  message corresponding to the handoff alert message, the
response message including the  channel information. The outputting
of the handoff alert message may comprise outputting the  



handoff alert message in response to receiving a weak signal from the
present access point. 3 [0017] To achieve the above and/or other
aspects of the present invention, according to  another embodiment of
the present invention, there is provided a handoff method for a
mobile  station in a wireless local area network, the method
comprising selecting a new access point,  outputting a reassociation
message to the new access point, and receiving a reassociation
response message from the new access point in response to a temporary
connection being  established between the new access point and a
previous access point of the mobile station.  [0018] The selecting of
the new access point may comprise outputting a handoff alert  message
to the previous access point, receiving a response message from the
previous access  point, the response message including channel
information on access points in an extended  service set, scanning
channels by using the channel information included in the response
message, and selecting an access point with a strongest signal as the
new access point.  [0019] To achieve the above and/or other aspects
of the present invention, according to still  another embodiment of
the present invention, there is provided a handoff method for a
mobile  station in a wireless local area network, the method
comprising collecting channel information  on access points in an
extended service set in response to receiving a handoff alert
message,  and outputting a response message corresponding to the
handoff alert message, the response  message including the channel
information. [0020] The collecting of the channel information may
comprise broadcasting handoff  notification messages to the access
points in the extended service set, and receiving  acknowledgement
messages including the channel information from the access points in
the  extended service set. [0021] The method may further comprise
outputting an acknowledgement message including  personal channel
information in response to receiving a handoff notification message.
The  method may further comprise stopping services to the mobile
station in response to a temporary  connection being established with
a new access point of the mobile station, and outputting  service
data to the new access point through the temporary connection. [0022]
To achieve the above and/or other aspects of the present invention,
according to yet  another embodiment of the present invention, there
is provided a handoff method for a mobile  station in a wireless
local area network, the method comprising establishing a temporary  



connection with a previous access point of the mobile station in
response to receiving a  reassociation message, outputting a
reassociation response message corresponding to the  reassociation
message in response to establishing the temporary connection,
establishing an 4 optimum connection with the mobile station, and
terminating the temporary connection with the  previous access point
in response to establishing the optimum connection. [0023] The method
may further comprise buffering data received from the previous access
point through the temporary connection. The method may further
comprise stopping the  buffering of the data in response to the
reassociation response message being sent to the  mobile station.
[0024] To achieve the above and/or other aspects of the present
invention, according to still  yet another embodiment of the present
invention, there is provided a handoff method for a  mobile station
in a wireless local area network, the method comprising selecting a
new access  point by scanning channels according to channel
information received from a present access  point, and reassociating
with the new access point in response to a temporary connection being
established between the new access point and the present access
point. [0025] To achieve the above and/or other aspects of the
present invention, according to an  embodiment of the present
invention, there is provided an access point performing a handoff
with respect to a mobile station in a wireless local area network,
the access point comprising a  handoff alert message process unit
which receives a handoff alert message and outputs a  response
message corresponding to the handoff alert message, and a channel
information  collection unit which collects channel information on
access points in an extended service set,  wherein the channel
information is included in the response message. [0026] The channel
information collection unit may comprise a handoff notification
message  send unit which outputs a handoff notification message to
collect the channel information on the  access points in the extended
service set, and a handoff notification acknowledgement  message
receiving unit which receives a handoff response message from the
access points, the  channel information on the access points being
provided by way of the handoff response  message. [0027] The access
point may further comprise a reassociation message process unit which
receives a reassociation message from the mobile station and outputs
a response message  



corresponding to the reassociation message to the mobile station, and
a temporary connection/termination process unit which establishes a
temporary connection with a previous  access point of the mobile
station using information included in the reassociation message and
terminates the temporary connection in response to an optimum
connection being established  5 with the mobile station. The
reassociation message process unit may output the response  message
to the mobile station in response to the temporary connection being
established.  [0028] The access point may further comprise an optimum
connection search unit which  establishes an optimum connection with
the mobile station. The access point may further  comprise a
distributed service unit which stores the channel information. [0029]
To achieve the above and/or other aspects of the present invention,
according to  another embodiment of the present invention, there is
provided an access point performing a  handoff with respect to a
mobile station in a wireless local area network, the access point
comprising a reassociation message process unit which receives a
reassociation message and  outputs a response message corresponding
to the reassociation message, and a temporary  connection/termination
process unit which establishes a temporary connection with a previous
access point of the mobile station using information included in the
reassociation message.  [0030] The access point may buffer data
received from the previous access point through the  temporary
connection. The access point may further comprise an optimum
connection search  unit which establishes an optimum connection with
the mobile station. The temporary  connection/termination process
unit may terminate the temporary connection in response to an
optimum connection being established with the mobile station. [0031]
To achieve the above and/or other aspects of the present invention,
according to an  embodiment of the present invention, there is
provided an apparatus for use in an access point  performing a
handoff with respect to a mobile station in a wireless local area
network,  comprising a channel information collection unit which
collects channel information on access  points in an extended service
set in response to a handoff alert signal, and a temporary
connection/termination process unit which establishes a temporary
connection between  predetermined access points in response to a
reassociation signal. [0032] To achieve the above and/or other
aspects of the present invention, according to an  embodiment of the
present invention, there is provided a mobile station for use in a
wireless  



local area network, comprising a handoff alert message process unit
which receives channel  information on access points in an extended
service set from a present access point, and a  scanning unit which
scans for a new access point by using the channel information. [0033]
The handoff alert message process unit may comprise a handoff alert
message send  unit which outputs a handoff alert message to the
present access point, and a handoff alert 6 acknowledgment message
receiving unit which receives a response message corresponding to
the handoff alert message, the channel information being included in
the response message.  [0034] The apparatus may further comprise an
access point selection unit which selects an  access point with a
strongest signal as the new access point according to a scanning
result of  the scanning unit. The apparatus may further comprise a
distributed service unit which stores  the channel information on the
access points. The apparatus may further comprise a signal  strength
detection unit which detects a signal strength of the access points,
wherein the handoff  alert message send unit outputs the handoff
alert message in response to a predetermined  signal strength of the
present access point. The apparatus may further comprise a
reassociation message process unit which establishes a reassociation
message process unit  which outputs a reassociation message including
information on the present access point, and  receives a
reassociation response message from the new access point in response
to a  temporary connection being established between the new access
point and the present access  point. [0035] To achieve the above
and/or other aspects of the present invention, according to  another
embodiment of the present invention, there is provided a mobile
station comprising a  handoff alert message process unit which
receives channel information on access points in an  extended service
set from a present access point, a scanning unit which scans for a
new access  point by using the channel information, an access point
selection unit which selects an access  point with a strongest signal
as the new access point according to a scanning result of the
scanning unit, a distributed service unit which stores the channel
information on the access  points, a signal strength detection unit
which detects a signal strength of the access points, and  a
reassociation message process unit which establishes a reassociation
with the new access  point. [0036] To achieve the above and/or other
aspects of the present invention, according to an  



embodiment of the present invention, there is provided an apparatus
for use in a mobile station  in a wireless local area network,
comprising a handoff alert message send unit which outputs a  handoff
alert message to a present access point of the mobile station to
collect channel  information on access points in an extended service
set, and a handoff alert acknowledgment  message receiving unit which
receives a response message corresponding to the handoff alert
message, the channel information being included in the response
message. [0037] The apparatus may further comprise a scanning unit
which scans for a new access  point using the channel information. 7
[0038] To achieve the above and/or other aspects of the present
invention, according to an  embodiment of the present invention,
there is provided a computer readable medium encoded  with operating
instructions for implementing a handoff method for a mobile station
in a wireless  local area network, performed by a computer, the
method comprising receiving channel  information on access points in
an extended service set from a present access point of the  mobile
station, and scanning channels by using the channel information to
select a new access  point of the mobile station. [0039] The method
may further comprise outputting a handoff alert message to the
present  access point, wherein the receiving of the channel
information comprises receiving a response  message corresponding to
the handoff alert message, the response message including the
channel information. [0040] To achieve the above and/or other aspects
of the present invention, according to  another embodiment of the
present invention, there is provided a computer readable medium
encoded with operating instructions for implementing a handoff method
for a mobile station in a  wireless local area network, performed by
a computer, the method comprising selecting a new  access point,
outputting a reassociation message to the new access point, and
receiving a  reassociation response message from the new access point
in response to a temporary  connection being established between the
new access point and a previous access point of the  mobile station.
The selecting of the new access point may comprises outputting a
handoff alert  message to the previous access point, receiving a
response message from the previous access  point, the response
message including channel information on access points in an extended
service set, scanning channels by using the channel information
included in the response  



message, and selecting an access point with a strongest signal as the
new access point.  [0041] To achieve the above and/or other aspects
of the present invention, according to still  another embodiment of
the present invention, there is provided a computer readable medium
encoded with operating instructions for implementing a handoff method
for a mobile station in a  wireless local area network, performed by
a computer, the method comprising collecting  channel information on
access points in an extended service set in response to receiving a
handoff alert message, and outputting a response message
corresponding to the handoff alert  message, the response message
including the channel information. [0042] To achieve the above and/or
other aspects of the present invention, according to yet  another
embodiment of the present invention, there is provided a computer
readable medium  encoded with operating instructions for implementing
a handoff method for a mobile station in a  8 wireless local area
network, performed by a computer, the method comprising establishing
a  temporary connection with a previous access point of the mobile
station in response to receiving  a reassociation message, outputting
a reassociation response message corresponding to the  reassociation
message in response to establishing the temporary connection,
establishing an  optimum connection with the mobile station, and
terminating the temporary connection with the  previous access point
in response to establishing the optimum connection. [0043] To achieve
the above and/or other aspects of the present invention, according to
an  embodiment of the present invention, there is provided a method
in a computer system for  implementing a handoff of a mobile station
in a wireless local area network, the method  comprising controlling
a channel information collection unit to collect channel information
on  access points in an extended service set in response to receiving
a handoff alert message from  the mobile station, and controlling a
handoff alert message process unit to output a response  message
corresponding to the handoff alert message, the channel information
being included in  the response message. [0044] To achieve the above
and/or other aspects of the present invention, according to  another
embodiment of the present invention, there is provided a method in a
computer system  for implementing a handoff of a mobile station in a
wireless local area network, the method  comprising controlling a
temporary connection/termination process unit to establish a
temporary  connection with a previous access point of the mobile
station in response to receiving a  



reassociation message from the mobile station, and controlling a
reassociation message  process unit to output a response message
corresponding to the reassociation message in  response to
establishing the temporary connection. The method in a computer
system may  further comprise controlling an optimum connection search
unit to establish an optimum  connection with the mobile station, and
controlling the temporary connection/termination  process unit to
terminate the temporary connection with the previous access point in
response  to establishing the optimum connection. [0045] To achieve
the above and/or other aspects of the present invention, according to
still  another embodiment of the present invention, there is provided
a method in a computer system  for implementing a handoff of a mobile
station in a wireless local area network, the method  comprising
controlling a channel information collection unit to collect channel
information on  access points in an extended service set in response
to receiving a handoff alert message, and  controlling a temporary
connection/termination process unit to establish a temporary
connection 9 with a previous access point of the mobile station in
response to receiving a reassociation  message. [0046] To achieve the
above and/or other aspects of the present invention, according to yet
another embodiment of the present invention, there is provided a
method in a computer system  for implementing a handoff of a mobile
station in a wireless local area network, the method  comprising
controlling a handoff alert message process unit to obtain channel
information on  access points in an extended service set from a
present access point, and controlling a  scanning unit to scan for a
new access point using the channel information. The method in a
computer system may further comprise controlling an access point
selection unit to select an  access point with a strongest signal as
the new access point according to a scanning result of  the scanning
unit. The method in a computer system may further comprise
controlling a  reassociation message process unit to establish a
reassociation with the new access point.  [0047] To achieve the above
and/or other aspects of the present invention, according to an
embodiment of the present invention, there is provided a computer
readable medium containing  a data structure for storing channel
information on access points in an extended service set, the  channel
information provided to a mobile station to select a new access point
during a handoff  in a wireless local area network, the data
structure comprising address information of each of  



the access points in the extended service set, information on a
channel used by each of the  access points in the extended service
set, and information on one or more access points  adjacent to each
of the access points in the extended service set. BRIEF DESCRIPTION
OF THE DRAWINGS [0048] These and/or other aspects and advantages of
the invention will become apparent  and more readily appreciated from
the following description of the aspects of the present  invention,
taken in conjunction with the accompanying drawings of which: FIG. 1
is a diagram illustrating a wireless local area network (LAN) in
which a  conventional handoff operation takes place; FIG. 2 is a
graph illustrating probe delays in the conventional handoff
operation; FIG. 3 is a diagram illustrating a wireless LAN in which a
handoff operation according to  an embodiment of the present
invention takes place; FIGS. 4A and 4B are flowcharts illustrating a
handoff method according to an  embodiment of the present invention;
10 FIG. 5 illustrates the flow of messages in a handoff operation
according to the present  invention; FIG. 6 is a diagram illustrating
a wireless LAN for explaining how a current access point  (AP) in a
handoff operation collects channel information on other APs,
according to the present  invention; FIG. 7 illustrates the flow of
messages for explaining how a current AP collects channel
information from other APs during a handoff operation, according to
the present invention; FIG. 8 is a block diagram illustrating the
structure of an AP that performs a handoff  operation, according to
an embodiment of the present invention; FIG. 9 is a table
illustrating data in a distributed service table (DST) shown in FIG.
8; and  FIG. 10 is a block diagram illustrating the structure of a
mobile station that performs a  handoff operation, according to an
embodiment of the present invention. DETAILED DESCRIPTION OF THE
INVENTION [0049] Reference will now be made in detail to the
embodiments of the present invention,  examples of which are
illustrated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout. The embodiments are
described below in order to  



explain the present invention by referring to the figures. [0050]
FIG. 3 shows a wireless local area network (LAN) in which a handoff
operation  according to an embodiment of the present invention
occurs. As shown in FIG. 3, a handoff  operation is shown of a mobile
station 330 from a subnet X 310 to a subnet Y 320 while  maintaining
a quality of service (QoS) connection. Where the mobile station 330
receives a  weak signal from the present access point (AP) of subnet
X 310, it sends a handoff alert  message to the present AP, and the
present AP responds with an acknowledgement message.  For example,
information on a maximum of four channels of adjacent APs is included
in the  acknowledgement message. The mobile station 330 proceeds to
scan the channels using the  information of the adjacent APs. [0051]
As a result of the scanning process, the mobile station 330 sends a
reassociation  request message to the AP with the strongest signal,
in this scenario, the AP of subnet Y 320.  The reassociation request
message includes the MAC address of the previous AP, i.e., the AP of
subnet X 310. This information notifies the new AP of subnet Y 320
that the mobile station 330  is doing a handoff to the new AP of
subnet Y 320. The new AP of subnet Y 320 then establishes  a
temporary QoS connection to the previous AP of subnet X 310. At this
point, the previous AP  of subnet X 310 no longer provides services
to the mobile station 330, and the new AP of 11 subnet Y 320 begins
to buffer data received from the previous AP of subnet X310. The
buffering  continues until a reassociation response message is sent
to the mobile station 330, upon which  provides services to the
mobile station 330. The new AP of subnet Y 320 adjusts the
reassociation to detect an optimum connection and continues to
provide the services to the  mobile station 330. After the QoS
connection is established by the new AP of subnet Y 320, the
temporary connection between the previous AP of subnet X 310 and the
new AP of subnet Y  320 is terminated. [0052] FIGS. 4A and 4B
illustrate a handoff method according to an embodiment of the
present invention. [0053] Referring to FIG. 4A, in operation 410, as
a mobile station moves, it detects when a  strength of a signal
received from a presently connected AP is weakened. In operation 402,
the  mobile station then sends a handoff alert message to the present
AP, i.e., the AP that is  providing services to the mobile station.
The handoff alert message informs the present AP of  



the handoff and requests the present AP to send information on other
APs. Where the present  AP receives the handoff alert message, the
present AP broadcasts a handoff notification  message to APs within
an extended service set (ESS), in operation 403. The broadcast serves
as a request for channel information. [0054] In response, the APs in
the ESS send response messages having the channel  information to the
present AP in operation 404. In operation 405, the present AP
receiving the  response messages creates an acknowledgement message,
including the channel information,  corresponding to the handoff
alert message and sends it to the mobile station. In operation 406,
the mobile station scans channels using the channel information
received from the present AP.  Here, the scanning time is reduced, as
compared to the conventional method described with  respect to FIGS.
1 and 2, because the mobile station scans, for example, only the
channels  received from the present AP. As a result of the scanning
process, the mobile station selects the  AP that sends the strongest
signal, in operation 407. [0055] Referring to FIG. 4B, in operation
408, the mobile station sends a reassociation  request message, which
includes information on both the previous AP and the mobile station,
to  the newly selected AP. In operation 409, the new AP that receives
the reassociation request  message and sends a QoS connection request
message to the previous AP to establish a  temporary connection to
the previous AP. In operation 410, the previous AP, after receiving
the  QoS connection request message, sends a QoS connection response
message to the new AP.  In operation 411, the new AP sends a
reassociation response message to the mobile station. 12 Until this
message is sent, the new AP buffers data that is received from the
previous AP  through the temporary connection. By buffering the data
using the temporary connection, the  loss of data which is likely to
occur during the roaming process of the mobile station may be
prevented. In addition, the previous AP no longer provides services
to the mobile station after  the temporary connection to the new AP
is established. [0056] In operation 412, the new AP searches for an
optimum connection to the mobile  station using a known or to be
known methods. In operation 413, where the optimum  connection is
established, the new AP sends a connection termination request
message to the  previous AP, indicating termination of the temporary
connection. In operation 414, the previous  AP receives the
connection termination request message and sends an acknowledgement  



message to the new AP. At that point, the temporary connection
between the previous AP and  the new AP is terminated. [0057] FIG. 5
illustrates the flow of messages in a handoff operation according to
the present  invention. In operation 501, a mobile station sends a
handoff alert message to a previous AP  Old-AP. The previous AP
Old_AP receives the handoff alert message in operation 502, and
collects channel information on APs within an ESS in operation 503.
In operation 504, the  previous AP Old-AP creates an acknowledgement
message corresponding to the handoff alert  message, including the
collected channel information, and sends the created acknowledgement
message to the mobile station. [0058] The mobile station receives the
acknowledgement message in operation 505, and  scans channels using
the channel information included in the acknowledgement message. In
operation 506, the mobile station selects a new AP. In operation 507,
the mobile station sends a  reassociation request message to the new
AP new_AR The new AP new_AP receives the  reassociation request
message in operation 508, and sends a connection request message to
temporary connect to the previous AP Old-AP in operation 509. The
previous AP Old_AP  receives the connection request message in
operation 510, and sends a connection response  message to the new AP
new AP in operation 511. The new AP new_AP receives the  connection
response message in operation 512, and sends a reassociation response
message  to the mobile station in operation 513. The mobile station
receives the reassociation response  message in operation 514. [0059]
Where the new AP new-AP detects an optimum connection in operation
515, the new  AP new-AP sends a connection termination request
message to the previous AP Old_AP to  terminate the temporary
connection, in operation 516. The previous AP Old-AP receives the 13
connection termination request message in operation 517, and sends an
acknowledgement  message to the new AP new_AP in operation 518.
[0060] FIG. 6 illustrates a wireless LAN to explain how a present AP
in a handoff operation  collects channel information on APs within an
ESS, according to an embodiment of the present  invention. FIG. 7
illustrates the flow of messages where the present AP receives the
channel  information from other APs during the handoff operation,
according to the present invention.  The method of collecting channel
information on other APs will now be described with reference  



to FIGS. 6 and 7. [0061] A mobile station 660 sends a handoff alert
message 601 to an APi 610, which is the  present AP. The AP1 610
broadcasts handoff notification messages 602 to an AP2 620, an AP3
630, an AP4 640, and an AP5 650 that are included in an ESS. AP2 620
through AP5 650 that  received the handoff notification messages 602
send handoff response messages, which  include channel information
for AP2 620 through AP5 650. More specifically, the AP2 620, the  AP3
630, the AP4 640, and the AP5 650 send the handoff response messages
603, 604, 605,  and 606, respectively, to the AP1 610. The AP1 610
receives the handoff response messages  603 through 606 from AP2
through AP5 650 and generates, for example, a distributed service
table (DST) using the received channel information. APi 610 sends DST
information, i.e.,  channel information 607, to the mobile station
660. Accordingly, the mobile station 660  recognizes the channel
information 607 of the adjacent APs 620 through 650. [0062] The flow
of the messages in the process described above is shown in FIG. 7.
The  present AP sends handoff notification messages 71.0, requesting
channel information, to the  adjacent APs. Thereafter, the AP1, the
AP2, and the AP3 send handoff response messages  720, 730, and 740,
respectively, to the present AP. Accordingly, the present AP obtains
information on the adjacent APs. [0063] FIG. 8 illustrates the
structure of an AP that performs a handoff operation, according to
an embodiment of the present invention. The AP 800 comprises a
handoff alert message  process unit 810, a channel information
collection unit 820, a DST 830, a reassociation  message process unit
840, a temporary connection/termination process unit 850, and an
optimum connection search unit 860. [0064] The handoff alert message
process unit 810 receives a handoff alert message from a  mobile
station and sends a response message corresponding to the received
handoff alert  message. The channel information collection unit 820
requests and collects channel information 14 on APs in an ESS. The
DST 830 is, for example, a table which stores the collected channel
information. The reassociation message process unit 840 receives a
reassociation message  from a mobile station and sends a response
message corresponding to the reassociation  message. The temporary
connection/termination process unit 850 establishes a temporary
connection and terminates the temporary connection. The optimum
connection search unit 860  



searches for and processes an optimum connection. [0065] The handoff
alert message process unit 810 comprises a handoff alert message
receiving unit 811 which receives the handoff alert message, and a
handoff alert  acknowledgement message send unit 812 which sends the
response message corresponding  to the handoff alert message. The
channel information collection unit 820 comprises a handoff
notification message send unit 821 which sends a handoff notification
message requesting the  channel information on the APs in the ESS,
and a handoff notification acknowledgement  message receiving unit
822 which receives a response message corresponding to the handoff
notification message. [0066] The DST 830 stores the channel
information included in the handoff notification  acknowledgement
message. The data stored in the DST 830 is exemplified in FIG. 9.
According to an embodiment of the present invention, the DST 830
includes BSSIDs  representing BSS identifiers, AP addresses,
information on channels used by the respective  APs, and information
on the APs' adjacent APs. [0067] The temporary connection/termination
process unit 850 comprises a QoS connection  message process unit 851
which establishes the temporary connection between a new AP and  a
previous AP, and a connection termination message process unit 852
which terminates the  temporary connection after the optimum
connection is established. [0068] FIG. 10 illustrates the structure
of a mobile station that performs a handoff operation,  according to
an embodiment of the present invention. The mobile station 1000
comprises a  signal strength detection unit 1010, a handoff alert
message process unit 1020, a DST 130, a  scanning unit 1040, an AP
selection unit 1050, and a reassociation message process unit 1060.
[0069] The signal strength detection unit 1010 detects the strength
of signals from APs.  Where a weakened signal is detected from a
present AP and handoff begins, the handoff alert  message process
unit 1020 sends a handoff alert message to the present AP and
receives a  response message from the present AP. The DST 1030 stores
information including channel  information on adjacent APs in an ESS.
The channel information is obtained from the response 15 message
corresponding to the handoff alert message. The scanning unit 1040
scans the  adjacent APs by using the channel information stored in
the DST 1030. The AP selection unit  1050 selects an AP in the ESS
that sends the strongest signal. 



[0070] The handoff alert message process unit 1020 comprises a
handoff alert message  send unit 1021 which sends the handoff alert
message to the present AP, and a handoff alert  acknowledgement
message receiving unit 1022 which receives the response message
corresponding to the handoff alert message. The scanning unit 1040
comprises a probe  request message send unit 1041 which sends a probe
request message, using the channel  information stored in the DST
1030, and a probe response message receiving unit 1042 which
receives a response message corresponding to the probe request
message. [0071] As described above, according to an aspect of the
present invention, since a mobile  station in a wireless LAN does not
scan the entire channels in a channel band, rather, for  example,
only those channels that are substantially present where a handoff
operation begins, a  probing delay is reduced. For example, where the
number of channels is 12, a  MinChannelTime is 20 ms, and a
MaxChannelTime is 40 ms, a conventional handoff method  described
with respect to FIGS. 1 and 2 requires 320 ms for the handoff
operation. However, a  handoff method according to an embodiment of
the present invention requires, for example, 80  ms for the handoff
operation. The amount of time for a mobile station to detect channels
in a  handoff is reduced. According to another aspect of the present
invention, a temporary  connection between a new AP and a previous AP
is established. Accordingly, the new AP can  buffer data and data
loss due to a handoff operation may be prevented. For example, before
sending a reassociation response message to the mobile station, the
new AP uses the  temporary connection to buffer data that may be lost
during roaming. Therefore, while not  limited therefor, one or more
aspects of the present invention secure a QoS in a wireless LAN.
[0072] While a mobile station has been shown in the accompanying
figures as, for example,  a portable computer, it is understood that
the present invention is not limited thereto and is  applicable to a
variety of devices for use in a wireless network. It is also
understood that while  generating a table is described with respect
to collected channel information, other means of  representing and/or
providing the channel information may be used. [0073] It is
understood that a system which uses the present invention also
includes  permanent or removable storage, such as magnetic and
optical discs, RAM, ROM, a carrier  wave medium, etc., on which the
process and data structures of the present invention can be  16
stored and distributed. The operations can also be distributed via,
for example, downloading  



over a network such as the Internet. [0074] Although a few
embodiments of the present invention have been shown and  described,
it will be appreciated by those skilled in the art that changes may
be made in these  embodiments without departing from the principles
and spirit of the invention, the scope of  which is defined in the
appended claims and their equivalents. 17 CLAIMS  What is claimed is:
1. A handoff method for a mobile station in a wireless local area
network, the  method comprising: receiving channel information on
access points in an extended service set from a  present access point
of the mobile station; and scanning channels by using the channel
information to select a new access point of the  mobile station,
wherein the scanning channels comprises: transmitting a probe request
message to the access points using the channel  information;
receiving a response message in response to the probe request
message; and  selecting the new access point of which the signal is
strong from the response  message. 2. The method of claim 1, wherein
the channel information corresponding to each  access point of the
access points in the extended service set comprises an address of the
access point, information on a channel used by the access point, and
information on one or  more access points adjacent to the access
point. 3. The method of claim 1, further comprising outputting a
handoff alert message to  the present access point, wherein the
receiving of the channel information comprises receiving  a response
message corresponding to the handoff alert message, the response
message  including the channel information. 4. The method of claim 3,
wherein the outputting of the handoff alert message  comprises
outputting the handoff alert message in response to receiving a weak
signal from the  present access point. 5. A handoff method for a
mobile station in a wireless local area network, the  



method comprising: collecting channel information on access points in
an extended service set in response  to receiving a handoff alert
message; outputting a response message corresponding to the handoff
alert message, the  response message including the channel
information; stopping services to the mobile station in response to a
temporary connection being  18 established with a new access point of
the mobile station; and outputting service data to the new access
point through the temporary connection.  6. The method of claim 5,
wherein the collecting of the channel information  comprises:
broadcasting handoff notification messages to the access points in
the extended service  set; and receiving acknowledgement messages
including the channel information from the  access points in the
extended service set. 7. The method of claim 5, further comprising
outputting an acknowledgement  message including personal channel
information in response to receiving a handoff notification  message.
8. A handoff method for a mobile station in a wireless local area
network, the  method comprising: selecting a new access point by
scanning channels according to channel information  received from a
present access point by transmitting a probe request message to
access points  using the channel information, receiving a response
message in response to the probe request  message and selecting the
new access point of which the signal is strong from the response
message; and reassociating with the new access point in response to a
temporary connection being  established between the new access point
and the present access point. 9. An access point performing a handoff
with respect to a mobile station in a  wireless local area network,
the access point comprising: a handoff alert message process unit
which receives a handoff alert message and  outputs a response
message corresponding to the handoff alert message; 



a channel information collection unit which collects channel
information on access points  in an extended service set, wherein the
channel information is included in the response  message; a
reassociation message process unit which receives a reassociation
message from the  mobile station and outputs a response message
corresponding to the reassociation message to  the mobile station;
and 19 a temporary connection/termination process unit which
establishes a temporary  connection with a previous access point of
the mobile station using information included in the  reassociation
message and terminates the temporary connection in response to an
optimum  connection being established with the mobile station.. 10.
The access point of claim 9, further comprising a distributed service
unit which  stores the channel information. 11. The access point of
claim 9, wherein the channel information collection unit  comprises:
a handoff notification message send unit which outputs a handoff
notification message to  collect the channel information on the
access points in the extended service set; and a handoff notification
acknowledgement message receiving unit which receives a  handoff
response message from the access points, the channel information on
the access  points being provided by way of the handoff response
message. 12. The access point of claim 9, wherein the reassociation
message process unit  outputs the response message to the mobile
station in response to the temporary connection  being established.
13. The access point of claim 9, further comprising an optimum
connection search  unit which establishes the optimum connection with
the mobile station. 14. A mobile station for use in a wireless local
area network, comprising: a handoff alert message process unit which
receives channel information on access  points in an extended service
set from a present access point; a scanning unit which scans for a
new access point by using the channel information by  transmitting a
probe request message to the access points using the channel
information,  receiving a response message in response to the probe
request message and selecting the new  



access point of which the signal is strong from the response message.
15. The apparatus of claim 14, further comprising an access point
selection unit  which selects an access point with a strongest signal
as the new access point according to a  scanning result of the
scanning unit. 20 16. The apparatus of claim 14, further comprising a
distributed service unit which  stores the channel information on the
access points. 17. The apparatus of claim 14, wherein the handoff
alert message process unit  comprises: a handoff alert message send
unit which outputs a handoff alert message to the present  access
point; and a handoff alert acknowledgment message receiving unit
which receives a response  message corresponding to the handoff alert
message, the channel information being included in  the response
message. 18. The apparatus of claim 17, further comprising a signal
strength detection unit  which detects a signal strength of the
access points, wherein the handoff alert message send  unit outputs
the handoff alert message in response to a predetermined signal
strength of the  present access point. 19. The apparatus of claim 14,
further comprising a reassociation message process  unit which
establishes a reassociation with the new access point. 20. The
apparatus of claim 19, further comprising a reassociation message
process  unit which outputs a reassociation message including
information on the present access point,  and receives a
reassociation response message from the new access point in response
to a  temporary connection being established between the new access
point and the present access  point. 21. A computer readable medium
encoded with operating instructions for  implementing a handoff
method for a mobile station in a wireless local area network,
performed  by a computer, the method comprising: receiving channel
information on access points in an extended service set from a
present access point of the mobile station; and scanning channels by
using the channel information to select a new access point of the  



mobile station, wherein the scanning channels comprises: transmitting
a probe request message to the access points using the channel
information; 21 receiving a response message in response to the probe
request message; and  selecting the new access point of which the
signal is strong from the response  message. 22. The computer
readable medium claim of 21, further comprising outputting a  handoff
alert message to the present access point, wherein the receiving of
the channel  information comprises receiving a response message
corresponding to the handoff alert  message, the response message
including the channel information. 23. A method in a computer system
for implementing a handoff of a mobile station in  a wireless local
area network, the method comprising: controlling a channel
information collection unit to collect channel information on access
points in an extended service set in response to receiving a handoff
alert message from the  mobile station; controlling a handoff alert
message process unit to output a response message  corresponding to
the handoff alert message, the channel information being included in
the  response message; controlling a temporary connection/termination
process unit to establish a temporary  connection with a previous
access point of the mobile station in response to receiving a
reassociation message from the mobile station; and controlling a
reassociation message process unit to output a response message
corresponding to the reassociation message in response to receiving
the reassociation  message from the mobile station. 22 


