TI TLE OF THE | NVENTI ON HANDOFF METHOD | N W RELESS LAN, AND ACCESS

PO NT AND MOBI LE STATI ON PERFORM NG HANDOFF METHOD CROSS- REFERENCE
TO RELATED APPLI CATI ON [ 0001] This application clainms the priority of
Korean Patent Application No. 2003-4509, filed on January 23, 2003,
in the Korean Intellectual Property Ofice, the disclosure of which
is incorporated herein by reference. BACKGROUND OF THE | NVENTI ON
Field of the Invention [0002] The present invention relates to a
handof f method for a nobile station in a wireless |ocal area network

(LAN), a'?ﬂ'LEQZBFeTm’@N\JEﬂNﬁ@N'% to a handoff nethod that secures a
quality of service (QS) in a wireless LAN, and an access point (AP)
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wirel ess network provide the same QS of existing wired networks.
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MAC t echni ques 't hat suppor n vi evve as o e val ue
in a nobi"FYPEAEANEIIERSe18088 i s, MAC techni ques do not support the
fast handoff service that is required for a QS in the nobile
environnent. Therefore, a QoS for real- tinme nmultinedia data cannot
be secur BACHGBOUHDIMReTIdelIMYENE@Nr at ed as a nobil e station noves from
one cell to 6}1}9@ Bﬁﬁegﬁg,l,t,oinn a wireless LAN. [0005] FIG 1 illustrates
a roam n@eﬁgi a.nobile station 140 to a subnet Y 120, while a
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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, 802.11a and 802.11g focus on providing support for an increased bandwidth, while
802.11e is intended to address the issues of a QoS in a wireless LAN.

[0004] However, the development of MAG 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.



assuned that substantial roam ng 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

ot her. [0007] Were the nobile station 140 in the subnet X 110
approaches the subnet Y 120, a channel search operation is
perfornmed, due to a weakened signal fromthe subnet X 110. Were the
nunber of channels in the subnet Y 120 is 12, the nobile station 140
that perfornms the roam ng receives beacon frames fromall 12
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handofi 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 respenses according to a MinChannelTime. In addition, even where the
mobile station 140 receives a response message, the mobile station 140 waits fora

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 nethod is one of
the inmportant 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 QS for nmultinedia data, a faster handoff technol ogy
i s needed. Even mﬁth t he enhanced nobile functions with respect to a
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outputting a handoff alert message to the present access poin
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a wireless local area network, the method comprising receiving channel information on access

poinis 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.

f0e15] 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 ene or more access points adjacent to the
access point.

[0016] The method may further comprise outputting a handoif 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 outpuiting the

handoff alert message in response to receiving a weak signal from the present access point.



handof f al ert nessage in response to receiving a weak signal fromthe
present access point. 3 [0017] To achi eve the above and/or ot her
aspects of the present invention, according to another enbodi nent of
the present invention, there is provided a handoff method for a
nobile station in a wireless |ocal area network, the nethod
conprising selecting a new access point, outputting a reassociation
nessage to the new access point, and receiving a reassociation
response nessage fromthe new access point in response to a tenporary
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[0021] The method may further comprise outputting an acknowledgerment 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 io receiving a
reassociation message, outputling a reassociation response message corresponding to the

reassociation message in response to establishing the temporary connection, establishing an



connection with a previous access point of the nobile station in
response to receiving a reassociation nessage, outputting a
reassoci ati on response nessage corresponding to the reassociation
nmessage i'n response to establishing the tenporary connecti on,
establishing an 4 optimum connection with the nobile station, and
term nating the tenporary connection with the previous access point
in response to establishing the optimum connection. [0023] The net hod
may further conprise buffering data received fromthe previous access

poi nt thr h the te onnection. The
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a I espongRd ke wAIBIF outputs a handoff notification message 1o collect the channel information on the
access points in the extended service set, and a handoff notification acknowledgement
message receiving unit which receives a handoif 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



corresponding to the reassoci ati on nessage to the nobile station, and
a tenporary connection/term nation process unit which establishes a
tenporary connection with a previous access point of the nobile
station using information included in the reassociation nessage and
term nates the tenporary connection in response to an optinum
connection being established 5 with the nobile station. The
reassoci ati on nessage process unit may output the response nessage
to the nobile station in response to the tenporary connecti on bei ng
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present invention, there . is provided a WP ile station for use in a

Wi rel esspomts 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



| ocal area network, conmprising a handoff alert nessage process unit
whi ch receives channel information on access points in an extended
service set froma present access point, and a scanning unit which
scans for a new access point by using the channel information. [0033]
The handoff alert nessage process unit nmay conprise a handoff alert
message send unit which outputs a handoff alert nessage to the
present access point, and a handoff alert 6 acknow edgnent nessage
receiving unit which receives a response nessage corresponding to
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point.

[0036] To achieve the abave 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.



enbodi mnent of the present invention, there is provided an apparatus
for use in a nobile station in a wireless |ocal area network,
conprising a handoff alert nessage send unit which outputs a handoff
al ert nmessage to a present access point of the nobile station to
col l ect channel information on access points in an extended service
set, and a handoff alert acknow edgnment nessage receiving unit which
recei ves a response nessage corresponding to the handoff alert
nmessage, the channel infornation being included in the response
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i ncluded in the response
service set, scannlng 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 methed for a mobile station in a



nmessage, and sel ecting 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 enbodi nent of
the present invention, there is provided a conputer readabl e nedium
encoded with operating instructions for inplenenting a handoff nethod
for a nobile station in a wreless |ocal area network, perfornmed by
a conputer, the nethod conprising collecting channel information on
access points in an extended service set in response to receiving a
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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.

[o045]  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

controliing a temporary connection/termination process unit to establish a temporary connection



reassoci ati on nessage fromthe nobile station, and controlling a
reassoci ati on nessage process unit to output a response nessage
corresponding to the reassociation nessage in response to
establishing the tenporary connection. The nethod in a conputer
systemmay further conprise controlling an optimm connection search
unit to establish an opti num connection with the nobile station, and
controlling the tenporary connection/term nation process unit to
term nate the tenmporary connection with the previous access point in
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structure conprising ress information of each of
[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. 1is a diagram illustrating a wireless local area network (LAN) in which a
conventional handoff operation takes place;

FIG. 2is 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;
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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 nore access points adjacent to each
of the access points in the extended service set. BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0048] These and/or ot her aspects and advant ages of
the invention will becone apparent and nore readily appreciated from
the follow ng description of the aspects of the present invention,
taken in conjunction with the acconpanying drawi ngs of which: FIG 1
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which a conVeats itustthteh gredisivol opesages o hankieSopeh dioe acderdiig 12 thiespresent
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illustrating data in a distributed service table (DST) shown in FIG

8: and FHAILELHDESCRIFGICN RFdIHGINYENTIONIsSt rating the structure of a
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nunerals refer to |1 ke elenents roughout. The enbodi nents are
descri bgdogug! omGi Bskuwdes wikdless local area network (LAN) in which a handoff operation

according to an embodirment 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 1o 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 aresult 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 poini, the previous AP

of subnet X 310 no longer provides services to the maobile station 330, and the new AP of
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explain the present invention by referring to the figures. [0050]

FIG 3 shows a wireless |ocal area network (LAN) in which a handoff
operation according to an enbodi nent of the present invention
occurs. As shown in FIG 3, a handoff operation is shown of a nobile
station 330 froma subnet X 310 to a subnet Y 320 while maintaining
a quality of service (QS) connection. Were the nobile station 330
receives a weak signal fromthe 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 acknow edgenment nessage. For exanpl e,
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mobi | e shetiile arati33then ThelsrawinAb alért seksagt tohS2R@sardARSTes tHeWP that is

Lfg\sl ,Sggi ;ﬁ{;l %%Yig%ggﬁga rﬁﬂmf% i ﬁ}'mh%q'{m?cﬁftél 9[;@%&39% ﬁ trrln%n %%é%nt AP of
connect i ibf harsﬂOé and op et thetpyesenieh e werginisfmatiogh pe pthyr 420, Whdte the present

t enpor arpp ERERECHE ﬂéhd@;ﬁta\@?ﬁﬁeésb@e me%s@blﬁqpﬁﬁomcaﬁg Rmghdo r%%fﬁ%aﬁdhd the
new AP of subnet nat ed 4A and

o e AR e e SR S Brsmiar g 6 gt semves
present asraentasofor ciiz@si3tfolRedtien.r ing to FI G 4A, in operation 410, as
a nobile station noves, it detects when a strength of a signa

recei ved0o®¥m & rw@%ﬁaﬁm%%n thect Eisenp résponiedkesseads havinoihercharingh 402,

t he ”thﬂoﬁ?néibﬁitd tﬂé' piéae:ﬁt AFER eﬁerat.dﬁamdotr{op@ia%ﬁ 4(@%%&%&“:‘ RS eRent
services tq ﬁ npbi | e station.

The hand5sionss Breesehaes Pheomutldtos egant sl g The channd iormaton,

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 fo 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.
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t he handoff and requests the present AP to send information on other
APs. Were the present AP receives the handoff alert nessage, the
present AP broadcasts a handoff notification nessage 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 nessages having the channel information to the
present AP in operation 404. |In operation 405, the present AP
receiving the response nessages creates an acknow edgenent nessage,

i ncl udi he channe] informatiaon, corresponding to the handoff
Aot modub e ERRPEORAST 1o (B ARBURIB P 15 PRSI AT PRY PR 06,

t he nobitheush tikitonpsaasnrehiom Sybufisingghd dega cdisgthe tenpafoy dfﬁilhié(ﬂiﬂn, Jhe
receive ol t , ni.ng.,ti A4S, reduce as
compar ot PR EREN o Bfour atigine R R le Pl St S s

1 and 2,Prpe@dieds & adiitionpbe PevieuafP on losgerrsovides sericasiol ties mobileystatibreatter

channel sihe feRfRIVEEbHNEQITh td e PERIENE cMbiisfizi. @ result of the scanning
process, the nobile station selects the AP that sends the strongest

S i) gnal ] [D056) p ehalpeiiodt@T2, tHeQREHP fafwes fongn bRinfunGord&stioh fbtﬁ@%@l’l&{l\gn ]
408, the i L | O r ociatiaon .r est, nmessage, iC
i ncl udesStelmralF 8%@%? ?«@é}wnoc% fﬁg?ﬁ&g ”em%ﬁ‘Z@Sr g’ﬂcs’pe,& ‘OBﬁagﬂ“ﬁ‘S’er}B%PfPtE“ ation,
t o t he qeenggjiorsig|egigbsticdrhe new B eeraisiacnzk@gon tehenatiowrsiestmassagedeihees

the r ea%%lﬁ?@?iﬂdil‘:;ﬁ%ﬂ ESrhninaHES %E@tgﬁﬂgrﬁ%q tﬁeec.'%or@lﬁ OBQQ%CHJ,Oﬂﬂe h%?igﬁ?t

nmessage to the previous. AP to establish a nporary connecti o
the preVifoGEeNS. g FOMEREHCRF BYNHAD eANGRE MEF TP G0L SoR0S an pehopwieggasnart ng
the QoSnenageothomew &R U siat PBIRS &@eemBE AT SotheQD ROWRA G HBViIELRAPARgE

rressage_tﬁ‘%)némmpgqgnﬁ,%ted_l n operation 411, the new AP sends a _
reassoci ation response nessage to the nobile station. 12 Until this

nmessage [b§s573 eNEIG. § MBstREW tAPIRWES RESaglRtiRa hihost io%@rﬁ u]fd-fc}f&gin% EQIQH%E%g?né

previ ous AP, through the tenpor ar%_ connect i on. erin .

usi ng t Hevepiamndr arfaliogmidcd nahile saiian sends & hpdefialelt Mpssage o IrpRAsYPt o
occur dudidrip. tThe pravinii AG Qid 0Fereseials thditanaobalke mebaigk MopdRitiod 802, and

pr event It th Vi, 0OuUS no |lo provi des i ces
Po the. el it dih AR A8 Moe Bl Re0 b eEPR 2T Lt A
i s estaliir¢vive &P QlagSbirestas apackapiviedoeried! mesrage eqireaporslingIte thehandnff atamt

opt i wmrﬁégagg@%maing thel dofe MU rafnel HERbith, 4% 9dSmK BRI KdNdAGement
known net hods. In o&lﬁratl_on 413, where the optinmum connection IS

est abl | PR§295 ALSE _ Iﬁﬁtaé’g'hds_ a connection ternination request

reesa0e e o ool A BRSO, Lt it S EI

connect iseanstadepieitsingrine evpneskinfpssaneciudry is thedskraomwlegkmevined saaee it
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_AP. 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
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nmessage to the new AP. At that point, the tenporary connection

bet ween the previous AP and the new AP is termnated. [0057] FIG 5
illustrates the flow of nessages in a handoff operation according to
the present invention. In operation 501, a nobile station sends a
handof f al ert nmessage to a previous AP O d-AP. The previous AP

O d_AP receives the handoff alert nessage in operation 502, and

col l ects channel information on APs within an ESS in operation 503.
In operation 504, the previous AP A d-AP creates an acknow edgenent
message corr nding to the handoff alert_ . _nessage, including the
Col | ect e BRAARETMITARRSY RAYS b RISSSRA "SvRoR R ERbseh B eRAB Y HeRsRent
nmessage messabetotbdbhéveABhatvi APin o8} 578he nobil e station receives the

acknow edgenent nessage in operation 505, and scans channel s using
t he chanl@80}i nftx Feltustonies myireldesd AMhtoteplain bk ewiresdgiRein ta hapdaifagperatibm

oper at i oy&98ehdnp& iﬂ&'ﬁialngn &t Abd RS & £8 Sac@or@iﬁéf"td%ﬁ enhBbdPRA @fttﬁx-ﬁ&eée(?\?

the nmobile station_sen reassoci ation request nessage e new

AP new ARYePHN- rfdlf 76\\5“?’5@\595,&'@ ft’%%fl%éaﬁ%é“heﬁeé%%@éﬁq”é{‘\f’6@?99’@?]@@%3””9'
message ihirregien bnathed Q@s dB:ﬁCi] the ﬁ@”&ioﬂ oﬁél‘rﬁllwcédc&’ﬂm@ %]th@ %Pes@ﬁSr&@gl%nt 0

E?g?gﬁ;ﬁ%ﬁ%ﬁ%& &ﬁ%l?ec in cl: ves trﬁgr% N :%qhéc?ﬁ}:’!? gv&ﬁ'g)gv: §%r$’68 Wftlﬁ re@erence

oper at i on FB39 6 andd. sends a connect i on response nessage to the new AP
new AP in operation 511. The new AP new AP receives the connection

r espons d0Pld s af&9Plie FRHEP SN IDhandpialgid fgssage FRhBFHAPAtE18nviidsipdese
message présﬁznf Re TreiH 165 19thadddesstd RardBk héditaBn Mmbdsagdeomelh Ap2$hatdndips

recelves Ci onse 59
e e ERBRE S A s BT ROIRE welFatR s £o3. RPE R vaRbPachORar
515, t hgeervgd tiPhandef pRifisaiod snessages 662 térdrhahdnfimesmnseomessagess atich
message :ﬁ&&e%aﬂﬁe@ﬂcﬁ?ﬁi%ﬁ%g@_ﬁﬁ tﬁBugﬁ@%S@a% et&% ?%E%eaﬂﬁb 0, th
connection, in operati he previ ous d f” ei ves ?%1 f
connect iAW 439 WPﬁgf‘@éﬁ arnédrﬂfe%'?s ﬁ%ﬁ@@%hﬁ”%@%ﬂ%ﬁﬂﬁﬁge% &xn 8%, an
acknow eggaos, I’rbspeﬁm&a‘@&hé AP1 BED. iy AR ene VechiPed tﬂe ﬂ@a@:l’oﬂﬁés@ﬂns%]rﬁessages

[ 00001 aretSiirBidr SotStoR P52t AES B35 b ok 21cE R BlafolbOH B i T

in a ha eration afn
ESS, ac d@bl@i([PﬁgT)tllémaﬁﬂeeﬁm@dmbﬁmnebmfwm@tmpr ABtA10 sandy BAT irdermafdnG.e.7

i 11 ust r ahgnel Mforhb N 67, BRSSACES SMﬁeﬁ Bod %ccﬂﬂaﬁ RoEHe @.@%&%N@éo t he
channel information f om ot her_ APs e%bé oper at i1 on,

accor di A§°8HZEhEe SPAVENTOARIGROOSAT th eﬁ”ﬁ%‘: PRPOSRroEd 889t i ng channel
I nf or nat“[‘bﬁgﬁluohw mfﬁ_b%vrof Fésmc\é\ﬁsslalges :R\{Y‘lebperoc%gg gescr a O\EehiSrS gwenrtgrﬁ:ee. 7. The

present AP sends handoff notification messages 710, requesting channel information, to the
adjacent APs. Thereafter, the AP1, the AP2, and the AP3 send handoff response messages
720, 730, and 740, respectively, 1o 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 collecis channel information
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to FIGS. 6 and 7. [0061] A nobile station 660 sends a handoff alert
message 601 to an APi 610, which is the present AP. The APl 610
broadcasts handoff notification nessages 602 to an AP2 620, an AP3
630, an AP4 640, and an AP5 650 that are included in an ESS. AP2 620
t hrough AP5 650 that received the handoff notification nessages 602
send handoff response nessages, 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 handof f response nmessages

rocei e e RERGSTY TRDSTIRRR I Efte ol P gt s il ™

t hr ough PPENEB0. Aheiregesnseiiereressage p@xmhwﬂbredemsra bagsedamrmessage
tabl e (ORF) aWtbMsibi? én@%@hdéeéjregmgé‘ﬁ‘lleséage e&&@bbeﬂg t@‘ﬁt& B Qogaps DST

i nformation, i channel information e statlon
660. Ac c'B?%F?%I Ief‘e {ERBOTRBIR N eeciP e BRateE O OCPWQ $P G egfahligkeschighpepry
i nf or matdonnedio and te’trhtﬁat&dﬂ@@&ﬁ;bor%&orﬁ%@tldnh Wﬁ@lﬁ}lnﬁﬁ@co%@&@ﬁbeﬂ?&@uﬁlﬂ e

of the r’gee%%’ﬁg%% Epdﬁ s@é e%p%I %{ens%%%é)ed above is shown in FIG

The present ZEnlIS“WaRG0 '¢at Ton messages 71.0, requestl ng

channel d{b@éé?r Mg d ﬁ’e{hdoﬁ Qeht %ss&)@ 8L udiftSio CJMB{SQQ%%EEGOP‘?(@G% %agfzge

AP2, thé AP3 send handoff ponse nessa
respect i FPeRIYNg ¥l 8t1ﬁé’hk9hé%‘@ﬁ‘€sﬁlahaﬁ€q{fcﬂ4?ﬁ 'ﬁ@ﬂs?ge tah‘éabﬂ'e@é@teﬂAP obt ai ns

[ tnf or tﬂ’&tﬁa@ﬁ?vﬂéﬁg@h‘%nﬁﬂda@ﬁ@léerﬁ%n si Dhke] sdﬁl:lﬁhegedptbhéésrhéﬁbﬁ‘escdrrfé@pondmg
structure.,or, a er.atl Qn accord

on embod? BB YRk MRbeBE TR Mo PR lan BBl s petess g hanor
handof f l‘wlt!matlomsmge seipl witéRd whish seBis@, haadahratiicakion méssnpgatdqoesting the
col I ecti @anAdMinkor@2fbn & t%lP@%Qhe Bsé %ﬁﬁ%ﬁh@éﬁ'n%ﬁlca{@ﬁ&ggcgwigaac;gﬁ]%ﬁts uni t

840, a tenporary connection/term nation process uni

opt i mum BHIABCEFYHNS B 337 Wiishreaies a[r@ﬁ’@ﬂsje MrPRsagRGRIGHRONdINg fa thabardatie
pr ocess rstfidati@lessagei ves a handoff alert nmessage froma nobile
station and sends a response message corresponding to the received
handof f [60&6it ThrelBSRER0 stahee tretrhiamed inforhatiomirtcluded nahd lesotoid notification 820

request Sacﬁrﬂﬂvl&ﬁ'eh‘@ﬁﬂrﬁes@ﬁ@é"nme daféfs\?é"g% 'tWDéﬁBﬂﬂ Af)e?n II eoalﬁ FE’;S% The

DST 830 | s, exa tores channel

ot or o Acgprdngriesn rbataeol B pfﬁégeargentmno@@wlﬁap inchies BSSBFves a
I eassocirapreumtingBS 8 gientificr ) APadEREdds Sin®iradtiod Bn 8RhnSIE DS 15y the PSR

nmessage Aqggr%eoslmgng Jad on?hé/ﬂgs a@gcse%{) atl on nessage. The tenporary
connection/termnation process uni 850 establishes a t enporary

connect | @667‘]’ndTﬁee[reﬁ’ib&%Fﬁ%nﬁ&%orﬁ/%Fm%t%?%r&@%ﬁ%’iﬂ@Qoma- Res Q%lsr&im(ecnon
connection Search unit
message process unit 851 whlch 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
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searches for and processes an opti num connection. [0065] The handof f
al ert nmessage process unit 810 conprises a handoff alert nessage
receiving unit 811 which receives the handoff alert nessage, and a
handof f alert acknow edgenent nessage send unit 812 which sends the
response nessage corresponding to the handoff alert nessage. The
channel information collection unit 820 conprises a handof f
notification nmessage send unit 821 which sends a handoff notification
nmessage requesting the channel information on the APs in the ESS

and a h n errent nessaqe rec in
822 whi ?ﬁgg a@elf\gr](;aes?ga re tgg}}?}e n?riaﬁw a'g CE5PT e Sporai iy 8 @ﬁ% ‘ﬁ‘gﬁ
notifi ca@dmenfr@%“;slyg@mg[ﬂm@@@pnér&réorﬁ)swor%@e@mdh@@ﬂ heB0c [Taa ARl selection unlt

i nf or mat {@f shiek WAAS ih theldte thé\%@ﬁésfm@%nbb&%hgn acknow edgenent
message. The data stored in the I's exenplified in FIG 9.

Accor di ngota) amherdreeir mntme@&agermo@e@mqozo Béfrﬁﬁﬂs'eé)a hahddf aldRtIm&30ge
entifler
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process WL, Bafg ?@ﬁg%?i&ﬁ a@en%ésgﬁ%%tsh né;t ﬁ%@&)eccm 9g%£pr8§ét

whi ch establlshes orarg ectio ween
pr evi ousepest mageage syithadtCdhwhish fendaei Rmbeﬁ%@amesgmﬁc ugjRg thaichargsp

whi ch telhﬁmiﬁ:!ﬁ)ﬁgtotéﬂﬁn tHeﬂIEﬂOTC@U YariG s Sﬁéﬂe%bngé FiREsayB fec@Rink THITY 042 which
illustrates the structure

connecti one\lles erst s X [F ﬁ?é ‘g{‘ C% i
of a mobFE'SEIETER ?Wﬁ? asg oY %Qm?d:f!? CIpest TB¥7 2% according to
an enbodpgppt AL 4d ﬁbéua%e@tac dﬁgu.ﬁ@wa% Jé?%f %Q&t%ﬁ,@ﬁt ﬁ.&é’o Ermobile

conprises a signal strengt’h detettion
message 68 é’E%WU?i?E’tS Lf@*z@esaomn ieEntig chgrwh?nm Aghannktbandaathemior AP

sel ecti Qﬁcatdlfilet orﬂ%@se &aends ﬂﬁﬁé?ré @ths@ddtl@l[} ﬁﬂ&%ﬁﬁ%r@é ASRBE obdthlion26fs, a

[0069] Th 8 e t et n ‘g]et ts the strength

of signdl"$"% %erlﬁyA?_,ge ”C‘vﬁ Oée’éa 3%}3 %P‘@'ﬁ%ﬁr of YEied from a

pr esent MPCharde Aamedio 20 misegidcha Makmnheiﬁldwflsf 4@inerd connersisised Ganmioti cresitd

uni t 102 SpRA%iR 3849 FIc ? @99@350%& @?mg'ﬁgﬁcﬁ)ﬁto %P ti weyer, a
rom B ‘?

recei ves a reﬁﬁonse nessage Fresen St ot es
i nf or mathassicf Re %F‘P?@"%Wéﬂ AB EMbpdiMeRtph e Preseht Iae R e AGUINRRI O exampleB38S.

The channeior th@ffﬁﬁdmftdp@fhtlbn‘a nﬁmmdoffnﬁ@%rtd}ﬁoﬁ*@%m@ﬁ@ dbRclBORRAEN a

correspandi to, th off alert nes scanning unit 1040
scans t ﬁ]ea nd 5 LGlR "EKE“’%&'P I IRAIRYY %Dec?ﬁ%%'??e? re?eﬁ‘ BYSRPT 839@?‘3%% in
the DST cpom.tlow@wm Ve bt Rotha previous ABEGstblished sAamrdiiRly thetnhe APSSn
that sengget @ Std RRPBSE dudl 19BRandoff 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, efc., on which the process and data structures of the present invention can be
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[ 0070] The handoff alert nmessage process unit 1020 conprises a
handoff alert nessage send unit 1021 which sends the handoff alert
nessage to the present AP, and a handoff alert acknow edgenent
nmessage receiving unit 1022 which receives the response nessage
corresponding to the handoff alert nmessage. The scanning unit 1040
conprises a probe request nessage send unit 1041 which sends a probe
request nessage, using the channel information stored in the DST
1030, and a probe response nessage receiving unit 1042 which

receive p guyest
nessagegs?Sgsﬁfgﬁgﬁaescrlbgg&ggoJ%R%§g8§%§L%U% 9@&%P§ang%%ﬂgwnpﬁﬂpg
present QVAV@AEHvENs sugh axlednteyppi |l e station in a mnreless LAN does not
scan thﬁ entire channels in a channel band, rather, for exanp

onl'y t hd8874hafiithargh g fryy ergbodinaeibs ¢idhg prasany inyeniien hgvehgen éh‘%t"”rﬁﬁdof f
oper at i afestxibgtiswill e approtiatad by tosy skilled ireidel @@ that Eahg@XaaPbematdirist he

i o oy SEARRUAE B et e L Popie? ofihe PRenyPRdnd soqpg

Wi t h r esyfiehtis definegd @She aprande@claigguwnd 8wir330vaients.or t he handof f
operation. However, a handoff method according to an enbodi nent of
the present invention requires, for exanple, 80 ns for the handoff
operation. The anopunt of tine for a nobile station to detect channels
in a handoff is reduced. According to another aspect of the present
invention, a tenporary connection between a new AP and a previous AP
is established. Accordingly, the new AP can buffer data and data

| oss due to a handoff operation may be prevented. For exanple, before
sending a reassoci ati on response nessage to the nobile station, the
new AP uses the tenporary connection to buffer data that may be | ost
during roam ng. Therefore, while not I|imted therefor, one or nore
aspects of the present invention secure a QS in a wireless LAN.
[0072] While a nobile station has been shown in the acconpanying
figures as, for exanple, a portable conputer, it is understood that
the present inventionis not limted 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 nmeans of representing and/or
provi di ng the channel information nmay be used. [0073] It is
understood that a system which uses the present invention al so

i ncl udes permanent or renovabl e storage, such as magnetic and
optical discs, RAM ROM a carrier wave nedium etc., on which the
process and data structures of the present invention can be 16
stored and distributed. The operations can al so be distributed via,
for exanpl e, downl oadi ng
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over a network such as the Internet. [0074] Although a few

enbodi nents of the present invention have been shown and descri bed,
it wll be appreciated by those skilled in the art that changes nmay
be made in these enbodi ments w thout departing fromthe principles
and spirit of the invention, the scope of which is defined in the
appended cl ains and their equivalents. 17 CLAIMS Wat is clained is:
1. A handoff nethod for a nobile station in a wireless |ocal area
network, the nmethod conprising: receiving channel information on
access points in an extended service set froma present access point
of the gpRjpe station;, and scanni ng channel s by using the channel
inforna&&on_t .sel ect a new access point of the nobile station,

wher ei n 'ﬁ%5§§§ﬁﬁ?ﬁb channel s conprises: transmitting a probe request
message to the acaessdgiohethsd fosiamgolilbetatibig mehvirele s I06aMatda0istwork, the

receivi r . nmessage in response to the probe request
nessageﬁl%gﬁbg C%E,gjﬂgé'@@i ng the new access point of which the signal is

strong from Egevingspamdinfermetiemen agesT peintydn Ao gxtefidas] seirvicelset hesraei n

t he chaprebntizabeysPirt @Nhe RdHRe RRANEH;RBdt 0 each access point of the
access points |n.thﬁaex %Qded ﬂgrvhce fe conpri ses an address of the
X R e

access poi nt A APEPRATGHh 0 ip5elesla B agrssh pointR{dhe
i nf or matriobite Siaticonehenein the searatrgedanpas ndreprésggacent to the access
point. 3. The - Of j f .SLNng. t.rin

handof f al ert @@gggtg%t%ﬁﬂota %gé Cﬂ)]? %ts@%%sggégoggggé%el%%? ,gm\%ﬂ}e%thé t Iﬁaen%a
recei vi ng of Nfof@aiMannel informati on conprises receiving a response

message corr espedyilimga tespbhe: Masydat in @kGdrise B HSBEhe ehbest ﬁ%@@é%‘é?and
nmessage inclu%EE%hgq%e%h%nneé infgr)ﬁmé.io%.t 4. The, net hod gf claim3
wherein the outBurtichieSEVETCHAaD Pt VAIPR e JHel’s §ong Ber tisrgsponse
out putting tmesssgadoff alert message in response to receiving a weak
signal fromthe present access point. 5. A handoff nmethod for a

nobi | e statign inTa mﬁaele?s,local area network, the .
. he 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 methad 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
methed comprising:

collecting channel information on access points in an extended service set in response
fo 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
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met hod conprising: collecting channel information on access points in
an extended service set in response to receiving a handoff alert
nmessage; outputting a response nessage corresponding to the handoff

al ert nmessage, the response nessage including the channel
information; stopping services to the nobile station in response to a
tenporary connection being 18 established with a new access point of
the nobile station; and outputting service data to the new access
poi nt through the tenporary connection. 6. The method of claimb5,
wherein the collecting of the channel information conprises:
broadcasti ng handoff notification nessages to the access points in

t he exten seryice set: and receivi. cknow| edgenent nessages

i ncl udi '%%edcvﬂg'rﬁ%?w PEEST R (thef 'F’Bhretgsrtu 'O”a%"\égess points in the

ext ended serouipdingeservicg datdhne thetéwdcasss pbiat thrdigh fther tetnporacyp opmiestiong

out putting an acknow edgenent nessage including personal channel
information in response to receiving a handoff notification nessage.

8. A handof 0 met H58 Medhodof i Sewbergini tomcoliscipaff the dwaneldfaimaiipaa

net wor ksontphiges: met hod conpri sing: selecting a new access point by

scanni ng ch e r.di L. hannel infgrmation .recejved froma.
or asont acodkeaisar B BYST ulie B ARG ns o Bl Pt e T BSbE b Beice
access gstiands using the channel information, receiving a response

nessage i N eSS EcKkhOwleR§erhE R AR sE &R udiMERE a8 RN RARM AdigtHehe

new access poLgt_oE which the signal is strong fromthe response
messagerCeaFrPIUS KB PURMIRY SHYFPE T8 new access point in response to a

tenporary connection being established between the new access point
and the present Nf. D Woele) : ) dof f
Wi th respecﬁeto gﬁﬁgﬁﬁvgﬂggk?F%ﬁmﬁﬁmgﬁﬁﬁﬁggggg@Ewggéﬁgégtﬂﬂ%@?&gﬁkh

t he acdBes$ag®insluding merscaalisljanng! Eneetien iaIresponsebaeriving a dasdpfingtification
whi ch reeRbyes a handoff alert nmessage and outputs a response
nmessage corresponding to the handoff alert nessage;

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
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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 nessage; a
reassoci ati on nmessage process unit which receives a reassociation
message fromthe nobile station and outputs a response nessage
corresponding to the reassoci ati on nessage to the nobile station;
and 19 a tenporary connection/term nation process unit which
establishes a tenporary connection with a previous access point of
the nobile station using information included in the reassociation
nessage and 4 emporsay esnriebtoriteniingtan praess adit wiith bﬂaﬂil&ﬁ@@ﬁﬁeﬁnﬁdﬁar@n

opti wrﬂonﬁg&ﬁﬁ |ﬁ1%;br9ﬁblﬁgac§§£ Atlltsbl?ﬁ'% %l}ﬂg att}gn @R@ln‘? rma br'E 0nludecil' in.the

The access urth r|S|n Seérvi ce
uni t W@%OC@U@? mesgage aoH éﬁfﬁmateﬁh@tmqrw cormecthrhle rewes@ topryi ertimaim

cl ai m Sonnb@iofinBingRetableaelithitid MopRLdigncol | ection unit conpri ses:
a handoff notification nessage send unit which outputs a handoff

notification nessage to collect the channel information on the
access poi nt®.i n Theacesdsqodd df damvd, detieetomaisthges diatitolel saetck funit ahichn
acknow gdae RN AABS al’tSﬁ:F,‘I ving unit which receives a handoff
response nessage fromt access points, the channel information on
the access points belng provi ded by way of the handoff response

nmessage. 12.11The TheeRsssspRirbf @4imod, aindtdh thaltaaienintdiMatiGReSIBicAlUnAN
nmessage, pr acess unit outputs the response nessage to the nobile
station AH response to the tenporary connection being established.

13. The accesiandoif netifigatiar] message sénd writevhidorriputs A hgndoff mytificatiommessage to

connectdoféct #eéHaRnelWibimatoh %h twééc%@éé sdxas it e esetehaé%enﬁw&a%don wi th
the nobile stati e statton for use in a wreless |oca

0
area net wor i@ h%ﬂ%f‘?éic%o” %RH%WB‘E'QQ‘“%’F BIepsagedecRidng pywieh [Reresi ch
recei vemndbiarespbnsentiossags from tienaaesepaints 1oé ohanneninfmatidnestdd asessyi ce

set fr rﬁsBé.ﬁgpa@.d@&%myeﬁfh@%ﬁn&% Q%e‘é%‘é% whi ch scans for a

new access pol by using’'t channel Forim h by transmtting a
probe request nessage to the access poi nts usi ng the channel

i nformation,12. re%b\ébdf@s%orn@ﬁﬂ%]ﬁ]@ mamgmelréhs@@&am&ﬁegsagé PR
request message and selecthg t he new
outpuis response message 1o the mob ile 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.
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access point of which the signal is strong fromthe response nessage.
15. The apparatus of claim 14, further conprising 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 conprising a
di stributed service unit which stores the channel information on the
access points. 17. The apparatus of claim 14, wherein the handoff

al ert nmessage process unit conprises: a handoff alert message send
unit which outputs a handoff alert message to the present access

poi nt; and almandl“cbfefapahletds cf Clamo W drgireR Bbm PEsIRAY BistriBaRid \seAgtelUnit twhich

whi ch rsec&%h h%nﬁ&?rﬁgﬁr?a?ongﬁ a,agge S(;fgorli_ﬁépondl ng to the handoff alert
ormation

nmessage, Rannel ncluded in the response
message. 18. The appar at us of cIa|n117 further conprising a signal

strength det erti omhelipbhratusttr 6Rindl €4, SfHebeiR el H3RabT Sibk fREEAYOirot A8 unit

access points, wherein the handoff alert nessage send unit outputs
the harf®8i¥S&Fert nessage in response to a predeterm ned signal
strength of 4 lmndoffalesiendssageess yndiwitich di@putsTé bamdjufaleat messatje ¢d doienprdsént
further, comPrdi%i gy @ reassoci ation message process unit which

establ i shes a reassociation with the new access point. 20. The

appar at us of@ kangefiieg acknpwiedgmern epsagerpcalyinerEEEF aIscoMehR Ssagese

pr ocessmessabé coespbnding pUhs handofafsiOnbsiag o thdBraREBInfoRGAREH Bighg included in

i nfor j t sent access point, and receives a
TAhL PORd REREE .

reassoci ation respo nmessage fromthe new access point in response
to a tenporary connection being established between the new access

point and theg preasgnt ﬁ@ﬁ@%cEaﬁpﬂ‘f‘tfurtk%lcorﬁpW& ﬁalrsﬁ'@ﬁjq']mh@teﬁﬁﬂ'
encoded wﬁget%e atin |nst¥1 C’i!flﬁ‘tl ons for inplenen andof

met hod ¥Uf P Signet siend e ACGRTSAOULS WEESH ghen %%'%erssage send
per f or net outpytsathe bepddfieiert hhesage tmedpaseps b pragtermeedisignagstenghigthe

i nfor points in an extended service set froma
pr esegf&rg%@égé;eggpﬁtﬁisof the nobile station; and scanning channels by

using the channel information to select a new access point of the
18. 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 methad 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;
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nobi |l e station, wherein the scanning channels conprises: transmtting
a probe request nessage to the access points using the channel
information; 21 receiving a response nessage in response to the probe
request message; and selecting the new access point of which the
signal is strong fromthe response nessage. 22. The conputer
readabl e nmedium claimof 21, further conprising outputting a handoff
alert nessage to the present access point, wherein the receiving of
the channel information conprises receiving a response nessage
corresponding to the handoff alert nessage, the response nessage

i ncluding the Ed‘@;@l‘\}m@a rieéﬁ@fsgmds@ége |33esp6n§@ﬁ)h@§iplbﬁe ?ecﬁl@@@ﬂée%ég@)éﬁﬂem
for inplenentin of a

hrea notwor k. PHeRETRR P afss ePRCH ViR B PRl SR iRES Tosponse

|nfornanwﬁng©ollect|on unit to collect channel information on access
points in an extended service set in response to receiving a handof f
alert nessage fromthe nobile station; controlli a handoff al ert

message process JWPPOWBu@DFﬁG?m%”F@%ﬁbﬁ@g”ﬁégs@&BE“EﬁFV%@QBH@PWQQ?o
t he harchafisif alkbe MesemRsiadies prebent abegzs @bint, Wherdirathe eEcddaMdGf théEhandeld i n

the ¢ SHBARAR,TERBGR BAIS 81LL0R A LETBOLRE A ORI AL SRt O

process uni rar AREéc revious
access pesisAge.die ErpotpsHNGssage ciuding ithe chesprlidermadion.ecei vi ng a
reassoci ati on nessage fromthe nobile station; and controlling a

reassoci at i ITE Sa%ﬁ (gl’ ocess unit tt 0 out t a resg %)%t ssgge L.
correspondi I r
d PE RA TS SHstREde ‘%"??“ 8% A REPlatign in
t he reaswio&iésaatlo@hareﬂﬁ@me the owihobeompbisihge st at i on.
controlling a channel information coliection 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 mobiie station in response to receiving a
reassociation message from the mobile station; and

contralling a reassociation message process unit to cutput a response message
corresponding fo the reassociation message in response {o receiving the reassociation
message from the mobile station.
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