TITLE OF THE INVENTION HANDOFF METHOD IN WIRELESS LAN, AND ACCESS POINT AND
MOBILE STATION PERFORMING HANDOFF METHOD CROSS-REFERENCE TO RELATED
APPLICATION [0001] This application claims the priority of 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 inVErESH rgﬁ?fle@\'@ﬁ%off 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 poifN KR aHbbile GthtiohehatlgefdrtRée Cand dtomettddDin/ B Nair 18851 OAN.

Description of the Related Art [0003plHESPOMSEIX NGHRISINGIPPPUgYity 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

particulaig 884 In pA BQ2 4 19) faeys papgMigdinonsyport for an increased bandwidth, while 802.11 a

is intended to address the issues of a QoS in a wireless LAN. [0004] However, the development of MAC
techniquésoitlt supped@E Rafohatbeehuieviedy as loddittle Maloe: pdlivwkiteNen\A003A6080, Tikat is, MAC
techniaush Jatapuepashihe e \haodstsapise. habls Feired 09 Indhe mabilg emironment.
Therefore, a QoS for real- time multimedia data cannot be secured due to the delay generated as a
mobile stAEOPRIBIASSNFFEIN BhEe @R 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
conventidifel Kat{ofibefHodhin: ANViEESSNLAN will be described, that is, moving the mobile station 140
from the subnetp LG tadhg sHbRet Y 120 in a MAC environment. It is

[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] Inresponse 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 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.



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
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probe response message. 1he mobile station 140 sends a reassociation request message to the new AP
of subnetY! 128NARRITMGNRIFS ARSI BA L EVRSESIABIYP QitsriedX 1D TRdNsreQidtssARels unaware of

the handefleuapl ctit® BeWAP 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 [Q0N7lhs showre drdrdesieribietonitht 0FIGha sphovidés Bcommeatioeddbs-based Yoarfirg. Where the

mobile siafigiharlisdreabinge SabUme ALEAING dURERMOE GG BARMEEH pioce the previous

AP of subnet X 110 is unaware of the handoff state of the mobile station 140 until the roaming is
completeld ' edhBIHBRPHLhBFIRGB LR T4 ebNtiidasty: BRICEOES RN b E R OS5I EERtion 140 in
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Accordingly e RECONAGR ofcst BeUi Qs usied, b addifion, e ol flian 40 may

completely lose the ream, even where the mobile station 140 recovers the QoS stream by
using an #8IPP OSemnificant data loss is inevitable. [0010] Another problem of the conventional roaming
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mobile station 140 receives a response message, the mobile station 140 waits for a MaxChannelTime to
determin&'RHBEHER SAtREFSXIS S O5iNG THREh 1. HiB&BURACHLARjS 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 qf oS for multimedia data, a faster handoff technology is needed. Even with the

enhanceddtsiIge Lﬁﬁt?’éHé%uﬂP%@B%*tﬁ%uéQE{%P%*%@ BYIG AIRIBEE REIRIBINGY, thaGielded Handoff
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2. SUMMARY OF THE INVENTION [0012] Accordingly, it is an aspect of the present invention to provide
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mobile station in a wireless local area network, the method comp rlsm? receiving channel information on
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channels by using the channel information to select a new access point of the mobile station. [0015] The

channel '§WW 6?%?@?@@9%&90“ access point of the access points in the extended service set

may co ﬁ?pse an address of the access point, information on a channel used by the access point, and
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[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.



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
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invention, there is provided a handoff method for a mobile station’in a wireless local area network, the
method ng@gt%ﬁsqﬁ@dg@gﬁgpﬁ%e 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



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 PREGIBICREEESEOPITHE tifolgh iR S R G BN HICTRE RSB AR HtHEH O prise
stopping phevibudfectwgopthe datasiporesponseatdithengeassatiation cesparise message being sent to the
mobile station. [0024] To achieve the above and/or other aspects of the present invention, according to
still yet dAB8%r et difieed ofah&phesentmnaieptiofictneraédi peesided EoRaieatrsvietfodchssa mobile
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point andiheilpreésént access point. [0025] To achieve the above and/or other aspects of the present
invention, accordin% to an embodiment of the Eresent invention, there is provided an access point

performin§&2HandBHRwigY PeEFRIYCRRTBPIBIRBATSATAIR WA ¥ 8 IBRRINNFEA HetrsAK dthe Iatlss point
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response message. [0 he access point may er comprise a reassociation message process unit
which re2eRedAGeEIHEIRMIRITMESSAYE TrdRsthe RISKIES @iGRCRAE RRIFS BRTRTBEIoR S8 HHeSsage

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



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 messac%e process unit may output the response message to the mobile station in

responseytHE BRRI6 a1 eBn AR iBAeERHT i tHRRSAeS P[669% HHERREESPHbIAE EPI0rfher comprise
an optimurnassagpection iseaiehstaniiminioks pestabtis Hestam @ptimuoneentactiemyvitktdbishwabile station.
The access point may further comprise a distributed service unit which stores the channel information.
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mination process unit which es es a temporary connection between predetermined
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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



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
responseRTESLARRIBE BB ARTY BT IHE UG SIE TRVES £ PR ER ARSI HROR BEY Sncluded
in the responsadoéssagend0f3, The cppacdin® mayidurteérccoripdise ianhaceess peint sdegtion unit
which selects an access point with a strongest signal as the new access point according to a scanning
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information on the present access point, and receives a reassociation response message from the new
access pBift M TESHIhSE %'E@HBB?%%WHElﬁrﬁgiﬁﬁségfaﬁi??é’&rbﬁ\;\?e%ﬁrﬁ@%wré%ess point and
the presem@aceshgposittHo@3edchy achieyeding alioyemadiarsotigr fagpectofitiwe present invention,
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a hando afert message process unit which receives channel information on access points in an
extendedﬂéﬁﬁbi@ét@éﬁﬁ)ﬁaé%%@ﬂ H@?é@g?)mﬁ@%%iﬁmfmatmif’wm@w% PSRN e eB8s point by
using thersbansiehindasRRiabraR 4RGeS POIBAGEIRGHONINBWAIEB3HBAISIARREEASS thaint with a
strongesi signal o Ine news ageess Rolftaccordng.to 4 scanping tesull of they seanaing unfl, a distributed
service unit Which stores fhe CHAIThET Mormation on the access points, a signa sl?eng ge?ectslon unit
which dersoté 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 préQQﬁﬂanﬁtm‘%&H}aiﬁW a’)ﬁd/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.



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 correspondin%et’? the handoff alert message, the channel information being included

in the red98R8E MmEQELGEVRBETMNE ApHrRIRCHAP FaIRRE D RIBRER! N ¥REIing GRIWAIEh X ans for a
new accessbpdintuosuightercbamnielénfitvmatior. g (OO d @ aoh@erthedivyeradd/or @tbetaaspects of

the presept.i ' ing.t ' tinvention,.t is. i computer

reacable L e B e R e

station inleFMiAERSsBEIWEAT RRVELHBRIGTK raTaRHiRd By BIebRHEEST PHIE PRI KbABASRIg receiving

channel infermadiittnPnaaceespainis uhaexterdashses\deeiash qinacpregept ageesopoiat of the

mobile stati?gﬂ %pq.scann'n channeﬁs lr)]Xelfsigl the channel inffl)llrmatio 1o §ele?t%new access point of
n a

.10 a anning ¢ha using the channe rmation 10 select a new access
the mobil& $tati6 %Cﬁﬂ &' Meths may turther cGOmpnse ou put?lng ahandoft erpmessage to the

present Betess heinmolleetiiiothe receiving of the channel information comprises receiving a response
message corresponding to the handoff alert message, the response message including the channel

informati€tP3Bbao] e Heiied e e der/eCamtpbiotHE Lepb e BIAHE Pra<BREHRTENSHE Rtediting to
another embodip@nt ofrireiprésartsiviegtidmdheranispirduidedi ancampuitersreadalie medippnsencoded

with operalag.sulitans ar mplmRaiage aiatiaehad acamanlie siaten i ipless local area

network, perform “computer, the method comprising selecting a new access point, outputting a
reassoci&tiénes&dgEtethe new access point, and receiving a reassociation response message from

the new j@g ﬁf porint igyresg) nsﬂelbto a te%ora‘g connetcti?rﬂ%beiré% esttablisrtl,ed between the new access
point an § viou3 AUEs ‘%& BY T IO S RIS SR "Se REERRE! 0T YR REWScREE P dBint may
comprisesznotitputtinigodi mentl offtiadert e et sage iorthid gres pusvacrks S point|aeceivaiiearedponse
messageffedhe RFEYIRISAGGRSFUBRIRL IS FPRRABSE S SRAgR ANALARG Ghanns! i gEmaienen _
access points in an extended service set, scanning channels by using the channel information included in
the respdiﬁ'g;éess 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



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 resPERIESIPREEEIGARGH VRN AGH ABATRIR SR PAHY SitgURIRYCL AEYbHE FAB&YSHEEBrresponding
to the hatwofbedeytconessagenitea esponse auessageiinofutng théccttatioelintapoationo [@042]nfo

achieve the.ahoye AN pr.athel. aspaci f e Aresantiveqian. a6eding (g el anater spodiment o

the present invention, there is"provi a computer rea e nerating instructions
for implefREREAYAE HaRESFASRIAGESRATEHIB SRASHEISIY i @ IS MRS R Y S REEHICHRSA F Ngetformed by a

computepgheunetdadampising eshablishingdn, teraperaiygrianastiompdtara eyevieusaeaasagoint of
the mobile station in response to receivir&% alegs: cl)nciamon message, outputting a reassociation response

revious access point in response & optimum cohnecion.
messageocorrespon(flng RE'The' reasebdiaton message in reosponse 0 €S a%llshmg the temporary

connectigpg.establishingian: PRIMUTE coRnsCinB withdhe snabils stalien,and Jerainaiing thegmporary

connection with the previous access point in response to establishing the optimum connection. [0043] To
achieve tHE5HVE HrRi/0F SRS ASPEERL B8R S5 S BIRVIAGE BT RREBTGiRG T 4R 8rsBdaient of the
present iimipktiosnhtthe eehisroia wedneobietbrdidn & comipldes systemetonamplteentimgradandoff of a

mobile stafign neRyat e mether samptsiag: canirling & faagneh information

; . .
collection uni[éto rg%\%ggt!%mﬁ)ngea# information on access points in an exten(?ed service set in response to
receiving®aIPEARSINE &7t EXLAHEH SRV iffeSRidBIIBSRRIHICARILIRE AT P H AR MaRsAIR EesAge

process it BRI IR e SRaRSAIHRSS adt: casreseandng dgdhediaps ofiiaiesunessageptieshannel

information being included in tt}e { s%onge {’n?s§a e. 0044|l To achiqve the %bove and/or %Ihgr aspects
mes§aﬂ [o]0) .respondlnl% 0 ﬁe andaoft aler asn%e { ?tchhanne InfQrmation belr}ﬂ Included in.
of the presént invention, according to another embodimerit of the présent invention, theré is provided a
method itha Eappirensastese. 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 temporE9AonnBLAGH ViEH e NG RO YO QLIS SRR HE i BIRSSMHRPIHIPEs BEFREEIRY f8ceiving a

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



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 pBiHt hrEYIA e SABShIAG TREPBRHRAIAT EbHiRECHSR. FUEAEI NS ARV HE Above and/or

other aspeetsafdhe 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 [884Phred peshisie the ahetsorndenpieimgretitrolling Bresritineyentsimater doidetiksh unit to

EOH%th?l@il HaedirforpaHh o8 tﬂ@cgﬁlf&é?ﬁitm%m@ﬁ‘, %@Qﬁ%?@@ﬁ%%@ﬁ@é@ﬂﬂ@tﬁ@?ﬂﬁ l? )
anao ert message, an controling a temporary. connecuon/termination process unit to estanlisn a
adiedly ittt R R e o e A R e el
reassociatorprisggsagelr §0046] Tandohielet thessbgeeardfor wthér aspetthafitheipeseriimeention,
according doyet, aRRIeL AEREHIMP AL Af dbe ATeSRN UEDtioR. Abere i pravidashadiethod in a computer

system for implementing a handoff of a mobile station in a wireless locai area network, the method
comprisit§XBHbHNGIA B EANSY ARESSIRO Mo DRiF T ORR AN SRS inffef MRlionfoR 2access
points in aamextendesiservicg Setisonapiesentaciiegapaiatcandaconteddingrauscansatgtnit to scan for

a new acgess paint usino the shanne] jpfoumation. The method in.a computer systemmay, fugher
i ol ihogk

comprise controlling an access point selection unit to select an access point with a strongest signal as
the new #2683 VAt HECOfAM G B RS ERA KIS 8 ST ERETSBANRIRG GATTPTRE ¢RBHRIAh3 computer

system mays8theioaanRESELCoMIEB NG thea3sPRAtORAEssRABINCESS wBil tecestalfishta
reassociation with the new access point. [0047] To achieve the above and/or other aspects of the present
invention[G@8@drdirig tolziavethbadioveritnof thetpeesepeity ehtienpbrerel is\waadedcawdimp tierreadable

medium eaHaiRing AR SEUGHTR Q1 RIOTIRG SRApREAIRIPIIBHAN QR ASEEBRRANYS D Ahexifrrded

service set, the channel information provided to a mobile station to select a new access point during a
handoff o RiFEIEEE oY SRERHERABIR! N MRARCSRILARE EORIIMSI HPAINESS SR iiorPbiiBRich of

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;
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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 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 dria@vgssofandiiche FiG.dcl issadiggsanailhusidating e avivelessdatiad aseaenebwerk (LAN) in
which a m@mgﬁipnal 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 accordifty $d° afiaHBBuIHER B Prelssh inVdRt 1AL EHE &AL CHTS BB Kre
flowcharte\fustratingcdhapdeffionetbiea lacderdingittoanatmodithen Aokt Eresentarire miesg 0 FIG. 5
illustratesthe floyv of messages in a handoff operation according to the present invention; FIG. 6 is a

diagram illustrati ireless LAN_ for explaining how a current access poin P) in a handoff operation
colats ool T B A TR R AL BRT FooBm e~ PR I e fow
of messagexTstierplamingeioha euiinent APndeifassrahamrsconfbination feseotiiveArduring a
handoff operatignGageeedingciodhgrare serRtrmveNtienstéu s arbloek-diagrasmiltusatingithe structure of

an AP th%?g{tfj%rjn(; gorp_&ﬂagg 4 pe%%éégg? \%gtgg)tfra%?e%g%g&%?g&ggment of the present invention; FIG. 9 is

a table illus rat|rI1Fa| gta In a distributec . e ([ shown'ii FIG. 8; and FIG. 10 is a block
diagram illustrating thés stiabteliust atine Baadtaa s i Be F6 RS A2PISn Bt bpadhidn FaEcBrdmg to an
embodiment of tHe.preseatiloeknlioyraDETLAILE D HESOGRIRTAON Qo dild StENMENTH Qi (0042 Reference

will now lﬂgmgﬁl%@rgﬁ%i,l é%é@%iﬁﬂ‘{%qgrm%o%m &rﬁ%eﬂgeigyrqqmﬁgﬁ(amples of which are illustrated

in the accompanying drawings, wherein like reference numerals refer to like elements throughout. The
embodimzas e FBREORHRRNCR NI R enTion
[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 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 point, the previous AP

of subnet X 310 no longer provides services to the mobile 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 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 acceszé?int (AP) of subnet X 310, it sends a handoff alert message to the

present ABP3RIA'tHEPESEI A BYEFGHBLSHRN SRR AGHRSBYBHIEMT RIS OAGE X E G ellmipiEcifbrmation
on a maxioniinues foutil ehennelsiofi@diacpot #eRadssngtuid e in ttheh cackbowieagendeot opessagehThe

mobile sglion B30RSRSAY 1R AEANINESHAARBIS HaING IgenfamAlnD sh4 1z Adiacent APs. [0051] As a

result of the scanning process, nobile station 330 sends a reassociation request message to the AP
with the SEFHREGGAACHPMIISERIAHE TRENKPIBN SBININYRE. 1oTRE fEa 88 Gatitif PeqUBRt message

includes thepbAstaaeielnsss afiihayeweusoAdien HesiddIvhsybpetendkiAR bissiiasimaton negfies the
new AP of subnet %0320%?& %‘?w”égb‘!ﬁ Si098, 334 15 doin gﬁdt%tehr‘? WA Qhs Xet v 320.
The new AP0 aubnet ¥ 320 then establishes a temporaryn%o connection o the previous AP of subnet
X 310. ABBlldspeiminaieprevious 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

x31 0. TROBakerihlP eoftine< Gitirsiaia Sbrnghdmeliosres dieg dg & e dbndd MldMie station 330,

upon whiglesprovigestgervices 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 3300%8ter fRefHB doMmiectidninsoestabnsheld bysthenedile ARSI UIoNEs Yt I2Ealieviiemporary
connectigp-fiehnesn hg-previeurARHh suRast B &0rmad: tearew A2 il natope AR isdesminrated.

[0052] FIGS. 4A and 4B illustrate a handoff method according to an embodiment of the . present invention.
10093] REIGHIFG B RIS TR ST TR G D0 LB FREEIE LPFbLs, r BEAC WG a suength of
signal recepvetingorard e setity/ncopitesisc A Pliseweakiefiede tmose rationf402s the pnesbileAstation then
sends a hanAofRIedNASSAAE NG BLERERP AP ik iths AR IHIRELHBING FREYICES (9 dag obile
station. The handoff alert message informs the present AP _of o

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] Inresponse, 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.
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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 tidate §'5RS38RDRAHJERMBAY MBLUIGE AR HIRGTHECERSTHEY ThiBRRARERYS D responding to
the handudffalgit thessage andcensdsidto Bpeoffehilg statizma Usioperatiemd06G,ythenmabiter station scans

e handofia ancsendsidriohe i tbermatite statio
redoed, B B e B e b BT S cawse the
mobile stRfifyREEANS" REBKMPIE PEANPHI EhARRAISeTOERIARS FBMMITAR IorEsemPEple AaliatééEt of the

scanningiipsqeessrthe coehieistation selestarhe cABdihatesends the strongest signal, in operation 407.
[0055] Referring to FIG. 4B, in operation 408, the mobile station sends a reassociation request message,
which indX@f informiation anddéthithe preVibssaAPearidithe optbilerstatiorctonthetinewigodelected AP. In

operation 499, the pEuABKIBE FEeRIeS IheneassrcialiondequRsh Message RN AeNMS @ QoS

connection request message to the previous AP to establish a temporary connection to the previous AP.
In operatiSi2BOthE FRFIEECAP SIS ACeRRRESRAE RS IBhITEBHH P8 GRYEThAKS58 48R a QoS
connectigneréspoAsSeimiessagadmtinatitevoiARe thmppesatiotndidiidhe neyp#ARisends aireassaoiation
response t i ion..1 il thi ' t fers data that is
oo o R B A eIt e
temporary @STRYSCHORStRBWIOEs OF HPRIRlcH B IRKEN Ry oee TN AIARP BhEaya e Prists<s o tAe mobile
station may bewprevemnsedidaagdition, 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
searched®063@h opbtithunilceinaiestiba tiowhe mekile estatierhasidf agaretiom actofdegriowe pretisods. In

operation, L3 yhere dhe- Qpiimism canpastionis-exialishechdbe New AR sends a pransqliap termination

request message to the previous AP, indicating termination of the temporary connection. In operation
414, the pYevidlus TAPREUSYES T EoARE6H tarifatIutP et Bl P rraaea de MsdedianRdgnAnd

acknowledgjearenbannel 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_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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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 OIld_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 P BERPRNIEIGIAEAR AFELESLR e BRERIGHE RS haNdoTF s E TREESAYE RS hg the
collectedrobssme! infoemaiivAPardvsaRds the cigatéd @icknowledgement message to the mobile station.
[0058] The mobile station receives the acknowledgement message in operation 505, and scans channels

using thel@¥eHnel Mfofriditirriaga dde RFthe At ihewlieiyeaearesshye. i operaficiPe@Eothe mobile
station selgsia MW PnitreRemteN Ay wiithmaliesstatian SeHEHS & EPASSARIaHOH! iRayesténessage to

th AP ne T AP AP [ th iati L. ' ti

508, anc SETHOT chihdclbr LgEAL, [RALHGIS 15 BBy BoRrET e I BrSJE A Bt AP in
operation6@Mmarioe previolrs AP OtlriAR the teivésfthpecativie ctimoneou st raessags invepéeation 510, and
sends a GeNAEHRY GRABSE NERSRREIRRE RSN AR MEMAARRIN ARETBUCRLibed NG FYARAEW_AP

receives the connection response message in operation 512, and sends a reassociation response
messagetotg fie- R 3B station in operation 513. The mobile station receives the reassociation response

message, j eration 514. [0 59]%}%}here the new, ew_AP det an opti connectiqn in
o D o e S e e e R P B PR T ORI, s AP

Old_AP toregaminBiel trreARmptidripedeansetiondnil péfiaatensies e OGO MEPO IR AR ves the
13 connegii®iekminadionreixeAPRIeS538S: iy ORRIatEN inkh BOd SRPESAD Rekhgyiedoennankt message

to th AP AP i tion 518. [0060] FIG. 6 illust ireless LAN t lain h t
AP i 2 B4 S B A LT L ARG RACR AR S RPL At E CE D an
embodimeaitioe thieapreserio rinsigntitm ARLG6 20 lustwgtes Rheés fowNdd imepsaifjesliwhieec e Gsiesert AP
receives figehanngl ARPEIGLANTIRINeIB5A Bs-AuripghedaredptQrsraton, aceprdisghia e present

invention. The method of collecting channel information on other APs will now be described with
referencénd 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. AP1 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 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, 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
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to FIGS. 6 and 7. [0061] A mobile station 660 sends a handoff alert message 601 to an AP1 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 RBE\EENHNE tYe NARdOHTESRSHJB FENERES G74C HEXCTEDI8! Ca P e RATRR), to the AP1
610. TheiABnaiOnreTeyesathe diaiaofii sesppnpe neessaded GOR dhvesighed@bdtanARR$begegh AP5 650

and gen i t I Vv jnformation.
AP1 610%%&? srfr[ggsb?'él o@ﬁaﬁp)%ggé%é %?és‘ﬁé{ %r%fgfer%agﬁé% %%%g%%t%]ée ?1 %(Elﬁeés%l %?%%@ rL\ccordlngly, the
mobile stAFSARIEE0 TrB%é@ﬁ%%f@OmQﬁm/ RO P60 o tHE AafheeitPAIe B2ARRNIGH 650. [0062]

The flow g@fthecmessages iiihe Prosesssiesefibechabaye isisheptminnrtondectibe seeespninABeENdS
handoff nOtIfICﬁtIOp mesgs @9%37310 re(? &ESUW channFI information, to the adjacent APs. Thereafter, the
AP1, the ,&B? Shdthe ABTEERT han response messages 720, 730, and 740, respectively, to the

present cordighiaiarRIgReRE AR PSRBTt ARG adAgRALAREIRRRLFIC 8 lustrates

the structure of an AP that performs a handoff operation, according to an embodiment of the present
mventlonref“ﬁlé( '5593%’@(53&bl‘ﬁ%ﬁgé@‘%f'Hﬁﬁmf%%?'f’ﬁw%'&gﬁ@sﬁ%e%@%ﬁ%ﬂ?ﬁzﬂ%bnnel information
collectioratikib@2£) e ST mes@mmomtlemz meeisbage ¢ oice ssspbiiB4d casteraporasyponding

CO””eCt"?ﬁ/ HELMINRIA RIDRRSS & andag | R@}%‘é{}mﬁ%’ﬂ%‘éﬁﬂﬁn r??%?;cg CURIBAEY: ILOrQe%Jo}}he

handoff alert message process u t8 receives a rt message from a” mobile station and

sends a fREEPEAYRTHESSAGE é@ﬂ‘é%@ﬁalh@W&'@h‘@?@é@\f&!‘?@ﬁﬂ@ﬂ'ﬁ%‘ﬁn Message 'THE e hIE!

informatign-cele atiomimid 8230 nesinests ans celieeisichannebimietimation 24kaovidiyim@ntESS. The DST
830 is, for exa %gle a table WmﬂbStﬂth the collected channel mformatlon Traee% gost%oclg]atl%n inessage
S

tS% eceivin receives a reﬁponse %sl%g rres
process uni receives a reassocliation messag oma mo sta 1on aresponse

messagenetiiesiportiragaoahe reassociation message. The temporary connection/termination process

unit 850 establishes a temporary connection and terminates the temporary connection. The optimum
connectidPO884 cnl @ﬁ,p@osso 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
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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 natification message requesting the

channel IMSTPRZAGT SRS ARS I s B TAE L PRETEER nDBR SIAOA AR KRS Rt RBH Nessage
receivingadiit 822\which ueiogiies ch sespbinge meissageredrires@oD8ind G80th & AR alt | swithiaation

3 i ion | ded in the handoff notificati
?ciisoav?@éggeer%%]ﬁt%eé‘@ﬂéﬁ? ?ﬁe%%%%%@%”ﬁ%?&@%%%%ﬂé%ﬁ Jlified i FIG. 8. According o an
Z?a?iﬂéﬁ‘????ﬁﬁ&qﬁémﬁ "ﬁfﬁ?iﬁ’gﬁ&%ﬁéﬂfﬁﬁ? e B < pmcent
prser it e o A c e R Rt T R e e
messageapkoorssagrin8silmdsisty estalsiishe sitliel (& porany ecrivectionrbgtweEneeasdgAP and a
previous AR--a9d AiRGNOS A 1SS MNEN R TSSSATR BIOCESS Wi ES DM NEh IpIBinlgs dae temporary

connection after the optimum connection is established. [0068] FIG. 10 illustrates the structure of a mobile
station tHEOHEFINFESaRHIBHBPAtibNSR SERAIRG (8 AT ERINEEIMERE I TnEHIB LB CIERion. The
mobile stafiomiHO0 torapiises D SignatGteengipadaie ctigpounit heiagehandofi@lert nessageiprocess

unit 1020 ' ni P selecti j reassociation message
process lﬁ?ﬁlggoal ;[%%%%qugﬁﬁ%%gr% é%lt%%gﬂrm@é%%ﬁgﬁg%#ggﬁg%}%%&%%ﬂength of signals from
APs. Whete § weakened:signabis.deieeieifiom anissent:Afaprkbandalthesinsidhe Danial alert
message process unit 1020 se;\rq%;eea handoff alert mess%%a é‘% the present AP and r?fﬂ?l es a response

message o theplig DOF Y580 ol g SiRCHIAM rdith&rtifoffation on
adjacent &Rs eanB880Ithehehanisehaifarensiticaiastiabygines fitomhehe a dsponie s aties agas, a

correspopeing s herdaltalerBeasaqse RSN JA4acansdhe gdjacent APS by using
the channel information stored in the DST 1030. The AP selection unit 1050 selects an AP in the ESS

that Send\éiwgﬂ%ﬂ-gr@g? é?gg%qr_]s, 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
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[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 r8EhARg YA f"ik')tﬁg'W@WR@@@W@%%?&@%HQ&H@QE%@@)H@W HOYHECBFOME request
messageo[607 heAsodesatibed abdugsraccording 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 chi@Meld thaltarespdrmeaIRopiessit WheecepitidofEojiendife begihshavpsising delay is

redUced-d%%&@dé’cﬂ[‘H"ﬁiIN%%Bdﬂ%%i&!é@‘B?ﬁM@%I@SH&%@tMi%Q%&@H&V‘Sé%@ﬁ,tﬁé%a
d with respect to FIGS. 1 and 2

MaxChannelTime is 40 ms, a conventional handoff method descri ) .

ronuiros SBEETEN 8 MEHUCRGLSAST MaARIEEE RN O ot AEEUR I DG PE Rbochment of
the presentimivierntimedquites afpeetamper8nishier taeikalrdeif 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
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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 maobile station in a wireless local area network, the method comprising: receiving channel
informatiétrolMaccess points in an extended service set from a present access point of the mobile
station; anthsicanmimgechiannels by using the channel information to select a new access point of the
mobile station. 2. The method of claim 1, wherein the channel information corresponding to each access

point of the accédss poiftt8aRdPe BRIEPRIET 3ehdee SBaiETp AP a ity &F fFeValtedss point,

informatieredip@ahapmnshgsed by the access point, and information on one or more access points

adjacent 1o the agesan el b 16 MERAGALAA boldhecsomurisinn.ouiputing s apdo aler

message to the present access point erein t e receiving ot the channel information comprises

rece|V|ngpr&?%gb%‘f@m@aﬁé%WQQﬁ%ﬁ@“@"tcﬁﬂ‘f’e handoff alert message, the response message
including the charaelimfohaatics bg. UEhg mhethioghot Claiion B tiwh éveinltioe outpuiingssfibathdndeff alert
messageeeRRlises-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: selecting a new access point; outputting a reassociation message to the new access
point; and receiving a reasstikaibel @aponsemeisge framthénfemnaiccess soreidingspaasd to a
temporaryceens etk gRsiabbished heiweri {06 e RECESSHRIPE R BIRVIILSHAGRESS

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:

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.
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point of the mobile station. 18 6. The method of claim 5, wherein the selecting of the new access point
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. 7.
A handoff methed for armobitehs@bonldmasyirelesslteakakesimetivork nthe atredwosbcomprisingiscollecting

channel 'nforma&lﬂBﬂh@%ﬁﬁﬁdﬁ?f’%ﬁﬁrm%s@9%§§EW%%§QE&'%§§§BWSG to receiving a handoff alert

message; and outputting a response messa% corresponding to the handoff alert message, the response

message |ncludTﬁ&%@%ﬁdﬁﬁ%ﬁ’%Fﬂ?&ﬁaﬁe %@%WMBP&%%H? ?OWhé*F&FPﬁPé’%?ﬁl@?;‘%ﬁ?@%? the
channel infdvdhagichacoehprisesativoacicastesg hamtioffi aotificatioedreessagestto the access points in the

extended SerV'%a?ﬁﬁn@%éﬁﬁ@!é"BQ Lﬁ‘ﬁ'@%%ﬂgﬁﬁ@?lﬂ%ﬂﬁﬁﬁéﬂ%IGGMW%&%W%@Q&@@“O” from
the access points in the extended service set. 9. The method of claim 7, further comprising outputting an

acknowlédgement message including personal channel information in response to receiving a handoff
notification MeSSRBINYGTIRE RS PRIAL OYitIBiPNTLAShelcehasriBmae steppiag Reflices to the mobile
station in response to a temporary connection being established with a new access point of the mobile

station; and outhuting seryice,ala 046 1o ARG <es BRI YpURR S Ieaeraly, gapnggtion. 19 11. A

handoff method for a mobile station in‘a wir area network, t comprising:
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.

8. The method of claim 7, 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.

9. The method of claim 7, further comprising outputting an acknowledgement
message including personal channel information in response to receiving a handoff notification
message.

10. The method of claim 7, further comprising:

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.
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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. 12. The method of claim 11, further comprising
buffering data redeivediframitiiempreviDids aceesspoatibthioaghrthesteinporans cennedtion 13. The
method qf glaiyg %B,jgp@r comprising stopping the buffering of the data in response to the reassociation
response message beingsent to the mobile station, 14. The method of claim 11, wherein the establishing
of the temporary SARIELHSA EGRPIARESCBNGSIRhY L RRAIBYRY ReAfTe AR AdiR SRS E I the
previous r@spessuinecathy eceighsg@ateam porasgaEonnection response message from the previous

access point. 15, [hgimethrh e lairlbspheieindasgaminaling RfitedeReneranssrfpgction

comprises: outputting a tem Eorar%/ %?n BC'[I%I‘I {ermination regﬁu?st message to the previous access point;
and recelr\r/]f?ls’gs%gfeeMp.?a?ysc:o n tﬁ e fn&t SW?SE?%%)Q nl 85'%ré’ge from the previous access point. 16.
A handoff meth&atestishmesiteosiétiom ieraneredassilocas arebilastiadr; e method comprising: selecting

a new access paifh Py seRmyneshaanets aesareingite tebansabifeispatiopoireceiveg drema present

access pg%?%bﬁmnéenﬂ,?esgémgﬂg \%%g& Jlew access point in response to a temporary connect_ion being
established between the hew access point and the present access point. 20 17. An access point

performing a handoff with respect to a mobile station in a wireless local area network, the access point
comprising: a haadoff dlestmegssagequnedssiunitevbchpédeivesfaiandat sdecivoe ssagehand

previous access point through the temporary connection.

13. The method of claim 12, further comprising stopping the buffering of the data in
response to the reassociation response message being sent to the mobile station.

14, The method of claim 11, wherein the establishing of the temporary connection
comprises:

outputting a temporary connection request message to the previous access point; and

receiving a temporary connection response message from the previous access point.

15. The method of claim 11, wherein the terminating of the temporary connection
comprises:

outputting a temporary connection termination request message to the previous access
point; and

receiving a temporary connection termination response message from the previous

access point.

16. 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.
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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. 18. The access point of claim 17, further
comprising a distributed service unit which stores the channel information. 19. The access point of claim
17, wherein the channel information collection unit comprises: a handoff notification message send unit
which outputs atrandoffmaidieatiosimessageitg colledbitheitohaspettiniermation aatidreiaecess points in

the extenged senyics, %géém%h@wgﬁgggﬁaqm%m@mbedgement message receiving unit which
doff : f int

receives a handoff response message from the access points, the channel information on the access
points being praVidEWaY el BEfTaIGsRTRLPLHACHESENSE 26279 ARR LBSSSRAOT Mhim 17, further
comprisingiuteassepiatiznmessag equresesslingitviie haedeilelsd reassgeiatioh message from the

mob?le stat!on aé‘@r%ﬂﬁﬁ’éitﬁ]%rrrﬁﬁﬁ&ﬁ‘%lmmtﬁ&}ﬁ[ﬁ%ﬂg@&%%ﬁ!ﬂ@lriﬁﬁﬁﬁ%ﬁi@ﬂ% mest’gHRIasthe
mobile station; agld ?a (tjemPorag/ gorﬁ\ectlo /terg%lnatllonf é;rochs unit Yvrélch.eghabllshes a temporary
connectiSh With & BrEviotly Secals BTt 3 tRe FRO L StAtioH CiRg 1Rt PTa SASHERYG8E N the

reassocidfie?PAd€ssage and terminates the temporary connection in response to an optimum connection
being established with the mobile station. 21. The access point of claim 20, wherein the reassociation

message process unit -Qut h mes 10hi onJ se i emporary
connection beiﬁug ‘esta %@gé%ii%é%i%zcgiajss pé?r?tggfe t'(?l%tclnrﬁp%q Hﬁ??h%ﬁ{t%n“mf%‘ﬁg‘%%% %é%\ynﬂl%ﬁ
connectiGiPERalh COARHIERTEREMshes the optimum connection with the mobile station. 21 23. An
access point performing a handoff with respect to a mobile station in a wireless local area network, the

access point Comprising; AJEasSqRANN MEFSPESRRERSHE R IMAISNIBRRMH 2SRASRAFIFHON message

and outputs a response message corresponding to the reassociation message; and
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.

20. The access point of claim 17, further comprising:

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 with the mobile station.

21. The access point of claim 20, wherein the reassociation message process unit
outputs the response message to the mobile station in response to the temporary connection

being established.

22. The access point of claim 20, further comprising an optimum connection search
unit which establishes the optimum connection with the mobile station.
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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. 24.
The access point of claim 23, further comprising an optimum connection search unit which establishes an
optimum connection with the mobile station. 25. The access point of claim 23, wherein the temporary
connection/termination process unit terminates the temporary connection in response to an optimum
connection beingg.estahlisived swigvithte enabitenstatiomE. witierassess painiodfielaianaBinveherein the

access p&,ﬁ%@g@%@ﬂ&‘@gﬁ&ﬁ%ﬂ@! tﬁé’ﬁ’b&'@@s‘%u‘ﬂ%@rﬁﬁ%‘?ﬁ .point through the temporary connection. 27.

An apparatus for use in an access point performlnf] a handoff with respect to a mobile station in a
wireless local a2 ABHROPKOBIRFSHRRTP R maHal MM SREN CoRdBaRoFPaRTMHRESEBAR AL channel
informationtpnigecespqrsints et zyeexteaszuh ey ice setdnsesitsenie s e doif alert signal; and a

temporafy_Connﬁ‘%@ﬁiﬁ/&%l{?ié@ﬁ%&%ﬁﬁ@ﬁﬁiH&ﬂBWBi‘éB(%%t_ﬁHH%ﬁérﬁe@ngﬁ@@a%’r’ﬂB@_Féi?n betwgen
predetermined ccesihpomts in resgonse tQ Téf%ssocﬁ?n sg nal. 28.. mob{le s.tatfon foruse in a
Ak 3

wireless [6C8IEEA REtWork, CoMpASTTG® &N IRPPHReLEEgR B0 (AR ALK EESi e Y Bhannel
informatié?RePPaAEEEESPBHIELIN 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. 29. The apparatus of claim 28,

further comprisigg an acce | ect ' | lects C | ith a. str t signal as
the new ac.cesslapgdint :I%cc%rgicr%%g § %égir(i\%gl‘r'%@r%é%{% rth%%%ﬁ%m%ﬁuﬁﬁﬁ%%ﬁggpc%gﬁa%ggr % claim 28,
further coipMEing aSHSHHGRY <RITBETARWRRIR sttt the epilntigliMformation on the access points.

22 31. The apparatus of claim 28, wherein the handoff alert message process unit comprises: a handoff

alert message send untwhich.oupsts & banAof aleitmIES5EUEIRdheAIEREALiATRESSRAIGE and a

handoff alert acknowledgment message receiving unit which receives'a response , ,
process unit terminates the temporary connection in response to an optimum connection being

established with the mobile station.

26. The access point of claim 23, wherein the access point buffers data received
from the previous access point through the temporary connection.

27. 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.

28. 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.

29. The apparatus of claim 28, 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.

30. The apparatus of claim 28, further comprising a distributed service unit which
stores the channel information on the access points.
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message corresponding to the handoff alert message, the channel information being included in the
response message. 32. The apparatus of claim 31, 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. 33. The apparatus of claim 28, further comprising a reassociation message process unit which
establishes a reassociation with the new access point. 34. The apparatus of claim 33, further comprising

2 reassociation gjessage,iARess Bl WAL A (R RSAGANR Messags.fluding jyformation on

the present access point, and receives a reassociation response message from the new access point in
response "] &M iporary connection being established between the new access point and the present
access point. 358 hanuobiéestatemsagmsprsingit avhiahdotpaterd hweskdigs gt ocessgaitovhichreeesives
channel ifggmagionionraccess points in an extended service set from a present access point; a scanning
unit which scans for %r}?V\f access ev?il%t m/ using the channel infognqiiog; an.access point selection unit
which selects aff 880888 Bgfﬁta\c/fnfhoa § r%nﬁggfn s@%%gearse(i%'g'rll%\'ﬂ/m Jeasd E)e(%?\'f/ aeéor R&r}%ea scanning
result of thesseanmipgasnind disivibitedreqlialelinmorsion. sterebanectiaimedinforsiatiorcbidedenaccess
points; a ipignadsireagtreeatgstion 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. 23 36.
An apparatus for use in a mobile station in a wireless local area network, comprising: a handoff alert

message send dRit which GRPRIR S RAREET dlet HESSRIRPIB ADrAeSent! EE888 HIREPthE thobile station
to collectvadfianneténforniddian sircagtesstpeintsdasgviextendediseine oarseiff andtarteandosf sded

acknowledaman REaRSINR d6RSIMAIMALNBIFN L EENES 8 497R0RRFmNES SRAR CAFERRAPBAIAG to the

handoff alert message, the channel information being included in
present accéss point.

33. The apparatus of claim 28, further comprising a reassociation message process
unit which establishes a reassociation with the new access point.

34. The apparatus of claim 33, 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.

35. 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.
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the response message. 37. The apparatus of claim 36, further comprising a scanning unit which scans for
a new access point using the channel information. 38. 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 usisg.the shampekinferimationitcaselssicasteioraoce ss pebi ot theranokilestation. 39. The
computer.readable.medium claim of 38, further comprising outputting a handoff alert message to the
present access point, wherein the receivi'%(?q of the channel information comprises receiving a response

t

message correspBRAIRY B RS CARFUNYISHOURE P PBRLR T AL BS SABRIA AR Khannel
informatienceks. pocdipheemrdddatdéanéditoteencotied Witloropei@ting atseestiongsior amplementing a
handoff nagthiebfosaypehile station in a wireless local area network, performed by a computer, the
method comprising: saelﬁcﬁin a new Jaccess goint; out utting. area s%ci tion message to the new access
point; and recei\?ﬂr%”a? A0 ALHINYELRRIREL HiSSa5Gd Fro T MEW AL LS NSin it PRSP 5Rse to a
temporaryediatectiorebpingiestiblisheanbetive s $rae. oS perhtapidnatiorDRING iactEss ivoint of
the mobilgstatippn2Adssklze.computer readable medium claim of 40, wherein the selecting of the new

access point comprises: outputting a handoff alert message to the previous access point; receiving a
response messa%e from the previous accesssgcoint, the response message including channel information

on access point3/in an EXREMPISEREET HlcelaBY S8 HHHIRE TARIFIS BySGIMY thethARRBISFRG ATt N
included irethectespqnse: nsgage clamchseleictimgiaom access point with a strongest signal as the new
access point.
38. 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.

39. The computer readable medium claim of 38, 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.

40. 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.

24



42. 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. 43. A computer readable medium encoded with
operating instrugtions foreinyphententigi adandoit method dou @ mobidnstatiosidotaguifelessdacal area
network, &’&@95@8% by, A sREputer, the method comprising: establishing a temporary connection with a
previous access point of the mabile station in response to receiving a reassociation message; outputting

a reassociation PEEPEHEE RGPS HBEFBMIHG TOSREYELBRATS R Essage in response to
establishing thertegipoasyrespmections estatlishitigeaneptir aereshpeictidhavidsibesmotsite aiation; and
termi”aﬁﬂ%mﬁn@_mﬁ%ﬁbﬁrﬁ@ﬂﬂ@ﬁ&%%@bé@@ BéﬁH'QHsaﬁ%géﬁdé@%Wié@%Qnse to establishing the o
optimum connection. 44. A meé!:od ina c%ng) ter S%ISt m for.lmplemin%t%g ﬁﬁhandoff of a mobile station in
a wireless local %%%%”H‘&%?QP Sé%gﬁ%% c rﬁﬂ)?%r? g':nc%rm%'fﬁﬂén P RE RIS RAtioh Cot&dion unit to
collect cHdshel information on access points in an extended service set in response to receiving a

handoff alert megsagmframddiesepbile wiatioairange2bseanirating abandedsalpaimessage process unit to
output a response message corresponding to the handoff alert message, the channel information being

included in the response message. 45. A method in a computer system for implementing a handoff of a
mobile station irff2a wirbIESERYEET HreeRRWEKY thEMReBse N APFSHS Eirelintg &Ptemporary
connectionfiemmenation procedsnaiido establishila semponary woelssedtioal aitlha agreviousdocess point of
the mObil@y%%%lﬂéﬁ%ﬁ’&ﬁ?&ﬁ&dr%ﬂ&%%& reassociation message from the mobile station; and
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.

43. 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:

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.

44, 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
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controlling a reassociation message process unit to output a response message corresponding to the
reassociation message in response to establishing the temporary connection. 46. The method in a
computer system of claim 45, further comprising: 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 esiabbsiing thedgtinemmesszagetipncdss dnmetbotbin aespypistensystera for implementing

a handoff.gf 8 mORIIESEHANH A AW LRIATRAOCR) AR RALMALK e MBIIPSLAR IRYSYL: ifqRirolling a

channel information collection unit to collect channel information on access points in an extended service
set in respoRSESo TecaRfg a handoff alert message; and controlling a temporary connection/termination
process unit to establish a temporary connection with a previous access point of the mobile station in

response to recglying a fRA8SOGAICHMEESAIRIAR b INRIBAR Y GORIPUERT SYSterbierdmRigmenting a
handoff of a.mein staltion in eg Wili(e| SS Io%ﬁcl)ﬁrea network, the method comprising: controlling a handoff
|

alert mes%lc[‘l’g';rg 8?80%%% GHiEt0 DB RA ORARR fSINALB%n access points in an extended service set
from a present &66&94ippintearRd CoNEoIliRgEPBGaNNiINY oniPiecssan forta srsabligtadspemtiysing the

channel isdareationwi2e 48relirisnaibast ilomecenipsitassysteaiaf elagsd8séushecgomprsing controlling
an acce§ga%gic% éﬂ%ﬁ ﬁgh%ﬁ&g?a%ﬁgﬁ’%ﬂ with a strongest signal as the new access point

. i
according to a scanni%%gggggﬁ f)%ﬁﬁel scanning uni he method in a computer system of claim 48,
further comprisiRgEGHIPEIRNE 25 SRARLSLRASPPATFREAGFE PrOEeL UMt EXtRBIEH RFeEociation with the
new accessrpsginhdig A coempatenosadablecnsedim esptaining agdabassingctusaedompstaring channel
informatiQp PR agsess 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;
46. The method in a computer system of claim 45, further comprising:

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.

47. 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 with a previous access point of the mobile station in response to receiving a

reassociation message.

48. 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.
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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. 52. An
access point performing a handoff with respect to a mobile station in a wireless local area network, the
access point comprising: means for collecting channel information on access points in an extended
service set in response to a handoff alert signal; and means for establishing a temporary connection with
a previous access. poiritref the:howibile Siatiomneinsiesponse tona 48 assoeationsignal.codirdllimphie station

for use in,a wiie|ess '9&@&%%&?%’9%&%%8&% BRRIRAY LeERARoRIAe!IoIALaR.Qn access

pomt in an extended service set from a present access p0|nt means for scanning a neéw access p0|nt by

using th@%ﬂ?@?fﬁf@gﬁ%ﬁéﬁaﬁﬂ@gr‘f‘r’é&ﬁé’%ﬁ’%@féﬁf@?ﬁﬁﬁ‘ﬁ reassociation with the new access point. 27

50. The method in a computer system of claim 48, further comprising controlling a
reassociation message process unit to establish a reassociation with the new access point.

51. 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.

52. An access point performing a handoff with respect to a mobile station in a
wireless local area network, the access point comprising:

means for collecting channel information on access points in an extended service set in
response to a handoff alert signal; and

means for establishing a temporary connection with a previous access point of the
mobile station in response to a reassociation signal.

583. A mobile station for use in a wireless local area network, comprising:

means for receiving channel information on access point in an extended service set from
a present access point;

means for scanning a new access point by using the channel information; and

means for establishing a reassociation with the new access point.
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