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
TITLEOBZ2IHhenwESsEMnvention relates to a handoff method for a mobile
station in a wireless local area network (LAN), and more particularly, to a
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[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
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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



2 service set (BSS) uses only about four channels to avoid channel
interferences. Therefore, the process of scanning of all channels causes
unnecessary probe delays. [0011] The handoff method is one of the
important fields of a wireless LAN environment. This is because as the
speed of the wireless LAN environment increases, frequency bands
increase and areas to send data decrease. In addition, due to the demand
of a QoS for multimedia data, a faster handoff technology is needed.
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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
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network, the method comprising establishing a temporary
[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
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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 message process
unit may output the response message to the mobile station in response
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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
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handdft é‘l%?ﬁﬁtéé%%% 5%?%@0&%%9'%&@%%ﬁ%§@ﬁ%t aﬂQH’&NVéﬁb@ss pl?ln;[cs in an
rongest s as the new access paoint accoraj 0 a nin Sult O

X SHETIR LD 4 BRIl B A R RS B SRR 2 now access

pointibfousizgitre chaheehictersatipnirmg, arctgnabitreaigthicietadtivnaselgbichn access

pom%&ﬁ@%?oﬁt&&@'sﬁ}ﬁ%n%m@‘ 1B @6@@3%566919%@%@t69§§§&%ﬂ§3%3ult of the

message p‘i{'ﬁt S unit which est Ehes a {eassom %é} with the new
SC&‘”ES@e 5o r?dﬁ%%]ser'é{ SRHIALEYE B05RR ARG Bt &Y LRI Bt P aceess
pointerasegndhsieengih cataviatingitovaich 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 corresponding to the handoff alert message, the channel
[0038)formatichdveing insdudeddtitnesrpess B1essaaedMad@ntibe, according to an
embSHARIR LT efé‘éﬁﬁ‘er{v%ﬁ]{%ﬂ”ﬁ?J%.Sscﬁ]r%@_‘.ﬁga‘i}“t 3@%@&% %6%r fitth encoded

access pointusing the c anhel information. fC? 0 achieve the
with gpRIGENerBRIVetRES K ieelebetBdmesedpihMeirshicascorRiiySiatien in a wireless
localeiRadMen, pbttennse sy baveniion ibenetinewrifeidiagaesypuitgrchannel
. eadab| ium_encod ith rating | ti for | entin
e e T D S
MObilse$BiATe @M SEFBIRP AR MedEHY S8hepABIR) IRENdR) dhaRlssf a new access
pointifanaaftdicoftaeeess points in an extended service set from a present

access point of the mobile station, and scanning channels by using the
[003ghanhks infshathtey torkeleenrantied ateelisgponande firiam oistks agationhe present

accelAQtTWadRathRs ey figtbehe @mpTiee ipuimiting @ hanskifraleiing a response
messag[e to th resﬁnth access g?int whereiﬁ\ the receivin&of the .

messgage cortesponding to the handolf alerf message, eres%onsem sage including the
chianhel informaton COmMPIISEs TeceIvVing d fesponse” message

changetielgpmationg to the handoff alert message, the response message
includin%the channel information. [0040] To achieve the above and/or

[004Q}h e’ AS5BIRC IP AP BYE AN S DLIRI G PELE LR RESERLIEN B BEAEIRE tO
anotigrtheiprdisattioMbetivasehtiy éiovited & oomidater ceataiide eretiblmmedium

encoBBEAARbPABRIREFRINEHNIRIHETIApR IHIME e et R RRdeffmeIBRA  on in a

_a mobile station in a wireless |ocal area network, g rformed by a _
wirelg ac LA R DS B BRI SRR PR BRERIpS Selecting a new
accessImunttiny putingsosiatisrriziessagesagthe freneaecessssopeintadd receiving a

reas$ gSadRYR p6‘ﬁ§§$ﬁ§§%ﬁ@@ %W@@%Wﬁé@@&%@ﬁ?ﬁ?@sﬁ%@ﬁpg ﬁénﬁ’&i@ry

in response to a temporary connection being establlghed between the . th
conngelon, PRI eSIARISIRY BOMYESTB e AUh AR ST RUP tAEC A BISHUS et Rgint o the
mobiteigling dhthectedlingcddbs PRINTREs COMprisg Soutpiskmouiphtdind@fhandoff alert

mes§ELdNES %%@5@)6@4@ %@%@}Qép@%imﬁgﬁdgmﬁnﬁf’e previous access
message from th%%revlous_acc ss%%omt the response mess

point 18k (RGP ARG TG, ARl RS AR LBl AT OO PeSER BRI g, p gxtended
servisetsascaemingehbamats by usimgtitleecicarat élfrfoativationl idellitheiidrrebigonse

mesd&FPHMFselecting 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
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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
WirclaSS RBIAIRPEH S SMINE SR RUBE S BY\AGR SRLLE I BSP ARBOEDIRBEIGIAG 8stablishing a

doff alert. me e, an tputti on e . -

e TR B A SR A TR HRUIE SR i resnonse o eceiving
a regpRAGIENTY tRESSREANRITRHEINE RIGISTO0RIP T (L ERPNEO PRSI VR RSARHEING to the
reas$ibigti@sprekngé iemseb ity waabMhiRr tw thAtpivayetornediiehn, establishing an
optinIPOSIRRERS .‘Svt.%etﬁéenﬁ'gm IySIon, MRre, S BF]%‘&W&%{% Coorﬁb?%%rnection with the

readable medium encoded wi operating Instructions for im ementing a
PreviRah A6FERIABE FOICEPRTHISIE SEiFRIS NG UBC\ORETRLE RREHISHOA network,

[004&e erI[cr)n aec%ig\yeatr%) 0 o%eéﬁg)gr mﬁgn%gp%%@ %ﬁ‘%@%&%ﬁ}q”ﬁ%ﬁﬁﬁ, %cciordinﬁ to an
mpaorary connection with a previous access point of the mobile’station'|i
embedispRinisy tere@srihinvaniesdoeiativpravissshy radpgduntmgomputer system for
impl&@RAEAGIAIRNISEBOARMBSRAUH GO WRMUING P IRR FEARIRCIAEARbthod
comrﬁ‘r’.‘%ﬁsa%fu'r&ﬁﬁs%o&%%ﬁ%|‘?ﬁft§‘r%ﬁ"H%& | eﬁﬁeﬂ“ﬁr%¥?éyf8ﬁ’”cr§%ﬁé{ﬁﬂé| information on

258IE INg ary ‘optimum CONmECHOR W e mobilé station, and
accegsrpeintRingRthextendpaselyicosabitimenonbeieroneivicws heades Peimessage from
the niBBROBEAIR, QRLREISIING NERPHBILALAGREREIRHLIHRA4SL hR B @ugye dhesponse

above and/or thetr %g%ctsdo;f tt]e Present in\(hentiﬁ)nh accarding to %n. included |
e Saimant of the presentinvantion. thars is provided a method ina 9 'nevaedin
the regpapsRenesaaesn for implementing a handoff of a mobile station in a

wireligs local area network, the method comﬁrising controllin%g channel

(0048 o iaREHeYEI IERAP AT USHOEE RARFHTR PIHRSRIGHR B eatRLopYRRg 10
anotieraambodndat ddheipeesetiimrespomsb e e pedvingcbaTaatioff mlertomputer system

for infPRISEGH & AHatBEBPRIRBIRIRHIANH GOMIRIR I BREOHAIRIKTRS $AERod
rocess unlbto oufput a response mﬂnzssa e corres ondlnﬂfo the hando

] . doff
COmRl &G, FAL QAT & HIRQr ¥ SRS RAUIT BUIRY IAAREESSH THE FelpdiRié temporary
connandiesant {0D4vipTs anckeisvecintoh i emciid/slatithen sasronsed tlegeiving a
reas$BEABH! INUESHIARARAENINSIR FINes RIBBAHINENE 0L LRERIER thessage

invention, there is%rovided a method in a computer system for

PO HEFh B A T ARG RSSr PSSR CR ERRRO T A I 18 6 35025 aigR message in
resporetevorksidishish e teomeprisingp coettioting e teripodana computer system may
furthEPERIRETINUSHINAY AR BIARRSS StihiRRHaBlRh AR RDIsA AN SR

with a Jprevious access oint of the rr]oblle station in response to receivin
conngctlon ith the mobile station, and controlling the temporary connection/terminati
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

with EPROBEUS BN TG IS \iRLIM GSReSatRPIN BIRsReNsecteiBRtphlishiRgdagon

me ﬁit limum connection. [0045] To achieve the above and/or other aspects of
**% present invention, according to still another embodiment of the

[0049I eS@B@&M@\VEi% 4B8U8 mareneded %B&%@%@tﬁb%r@émﬂlﬂ@ém%ﬁcd‘%mg to yet

th rﬁ?ntm E%ndoff of mobtlle st tionin a ére €ss I H—é . .
ano neet ST o%p%a&%npﬁlsﬁa COntrSfithg B eRaRh &I TFOMRATE gomputer system
for ingiRestivinwiaib 2o dasiieta oteiastatforin&ivieiassdecelsy gronstwatkathe method

com&ﬁﬁ@%ﬂt%ﬁ@ﬁ BE4 B QRIOMB8JEYESHRIVERY @qh@@@@ﬁuﬂ'@lﬁhm@ﬁﬁﬂgmation on
ntrollm tgrgporar connectlon/termmatlon roc gn t
enaea service esent access poin Img a
A emporary connec |on 3 WitR's previous a Ce8sq pom of the
scanﬁmuéltstoﬁ@mfpr@smmgéqosmmmgrw ﬂéaﬁ@omlwﬁorﬁ@é@agér hoowdhod in a
comJ@eagbéeém Ha@yab@w@r 2DRMSHSBtBSHAINRLER AtHagsFEReBEIEMRALIRMH, to select an
accor to yet ano her embo ﬂ iment of the present mv ntion, there i
access om ha’s honges signal as the ne efs om accor to,d sc gnﬂlrcl’q result of
|de ame IN"'a computer sys étn-For emen 8 a han
the Sﬁﬂﬁlﬂi@stamoﬁhﬂ asthesdza mplaﬁ%éwmléwﬁéthﬁémprm%mwg a
reas§SUMERM MEEasRg B bt adert Mes TReD IPEeeas4BHidaPhiaN tRBMALACcess point.
information on access points in an extended service set from a present
[004Ece$s ey caihe sboneoiintgoa otitarasiprytart toequancitricy aelivracnessding to an
embRAREMSING NGLRARNRLINIG MAERNs PRs BRIRAD IRt RBHIRE RYSIRM containing
further COWIPHSG controllm%t%til access point selection unit tﬁ select

2 da S oS S 2 LT I e R BcBUL AGed cemce s, the
chanaetofdingtiorapseddedrig revakilefstiimedanniec amewrdneene oot fuang a handoff

ina &P&H%'éﬁ%fc%@#@&h@%ﬁ%rﬂlEHEB&Q@RE&&&‘BBFH%HQ%J&%%Wmn of each of
messa Proc SS unit to é stahlish a reg?ssoqatlon with the ne ccess
o e Gt

the ag658 A0 /] 115 SHRBIRARE BB 9E NP iR PASTIRE"G! HREpreésast of the
accefpv/eaititsrin dveertingad saivieerdridame mfafrthAtopresene inveatoacthes @dints

adjaﬁﬂwggcﬁ GPWH&%E%@%@#@QW%%%}U& &eflata 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
BRIECBESCHIHtIAN R BHRRERV INGSvireless local area network, the data

[0048fructueR caRIbisHeLRESIESE HHeHRAARBRRAGRhvention will become apparent
and more readily appreciated from the following description of the aspects of the present

access %cbn?

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

."OEJ&T‘?ffPu”st"rVa{EQS%% ﬁ%&%ﬁ?ﬁ%@ n sdfr?‘évﬁ%s ok %Vhe'%l: ﬁ'%%c%r'éin"?‘ﬁ ‘E'é%ﬂ%aépesent
_ illustrating a wireless local area network RB In‘'which a conventiona
Inveri®Adoff operation takes place; FIG. 2 is a graph illustrating probe delays

in EMé. ®in\eeditigraah flausttafing zendtttessHIAN Breapthadmgmoilistiatierg access point
(AP) I IRSRiIbADhEMENCE, RebRNG R P RIRHARRACH SiRE RPEN-BRARAFY NS e resent

inverg .gznpresent invention takes place; FIGS. 4A and 4B are flowcharts
illustrating a handoff method according to an embodiment of the present

indtidiliuptates the iflowtpAiB s RO AS IP 0P rRlasiRg BerRL WP AP spdeatrorhannel
inforaadondiogh totiibe AR e serihg RMenita, dpésatdis acdiagiranoi s vaisegtanvention;

wirglgss AN LBk SYRIRINALSPAIR HEGRIAGESTARABUHA AR A off
operation collects channel information on other APs, according to the
oper iU HCUIER IR AN IECh 8L A= REERBN BY HiQbiges for explaining

hoflG Busre taP It hetng cladmined difoRvtceTyomtabiReD S shawigimFIG. 8; and
hapnff @ Resalisik Aagerdingseaing e sentiokestwriobikstatisnatioskforms a
hano%WQB%FQtIHH,SH@JHP&&B?oséw%%ogﬁnm&eﬁ'}] :ér';%ft BrdeHerms adandoft

operation, accordingto an e e present Invention; FIG. 9 is

DET%E%@@E%%?%Q@%&%qﬁgWS ervice table (DST) shown in FIG.

isa fagram illustrating the structure of a mobile
[0048tatidieteranpe Mdlreynvabhenadefincirira o i cevordime tdsan Bmbwsienkinyention,
exaripRPEESBHRYENlRNRE TAHERIDFSHRHY BAMNAYE, TN WENI e
numé‘?ﬁé‘?&ﬁ%&eﬁﬁ”%?evmvéa'hgotwrc?l?gﬁ‘%??fﬁed&%%{' ; .r%QﬁtseQ#Q%]%'s@ﬁo”eté OLIein order to
presenfa inventon, examples GPWhichare Nustratedin the accompanying
explaipdigrijssemm dreantieiereirsrios tathedealesefer to like elements

[0056?r0lige.og tér;mves %n\?vl?rg%iég?gégl %rrgadr?est(\%vrci)tr)l?ﬂgﬁll)oi\avvivr}l i%dg Lé‘tsl(l:’)ldoff 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 access point (AP) of subnet X 310, it sends a handoff
subnatert3roesspgetidtie fuesertéifspmshinesrsen s P ESPOAEEXBID. aThe buffering

acknowledgement sage. Fo le, i ion on ' of .
con T e BR85! o i
provigessariyie ey HethedpnkilstaRdAB3Y proweeey i EayRet chigthaliuesifethe
reassotndatioRiektamoaRah AhtmdOd Miscanfids ef ghevrramaiBgrvices to the

nr ) ile statian dsar ociation requ
o D T e MY Re A% STERA 020, e
tempetayy arBeeliysbeidEsn apEXiqnesSRjcirerides than A agyrdBopsubnet Y
320 it piededs 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
[0052he ridiwARAaREERIVEBHE aTieadriimathest actsriding BZD grehodiment of the
pres@flREHNES. 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
[0053FrviBefetorhéorhEhit\ statpardd) 4HY dsearmeobikisiafidi saeweitYdgR0ts when a
strerBROUIS O ITRIEREY RS RIMGHdIem e avIRHERAR ol sudhaat X3d0erkiish 402, the

buffering ' continues until a reassociation restrﬁonse mess?ﬁe is sent to the

MObiiE S SIARBIP A4S, 3 PARCRARRAT S1ER5868 e NARIETE e niBhilBSstaridR! 'S

provigBQ. skindceew AR ofahiibrséttidr3 2Z0hadjaisteffladertassosginfmtog dtepregent AP of

the h‘éﬁHHMﬂ& g6lion MW@%&@T%H‘%{% BRIVigEsAP NGV HBRIMR present
station 330. After the QoS conn%'ctlon IS et&fg\%llshed
t

by the new AP of
AP reqgives ediandlL BT BT 8705 O RS Re Hh RIS R Aol e o ication
messagerietAP 3 Mitamdrtieatneded\st oicutridESSB 20 apa@tinind®8d. To®bRjadcast serves

as a FAGRstOr 2R B! itkSHrAlgoA. handoff method according to an embodiment
of the present invention. [0053] Referring to FIG. 4A, in operation 410, as

[0054] mdbile sgtatiss) OXEs, it tthetESS smlmelrr@pstrmgtéseégesigmahgetbeirzlaahpel
inforfi 2D RS HREYCAPRBSE GSh ARG MA2KA L i ARRERTRY é@@eﬁ'&‘ﬁp%&%ﬂﬁng the

station then sends a handoff alert message to the present AP, I.e., the _
reSPRRSE 1 CHPEORMITEF ALY e 84 MU SARIE L iRk SRagm & RAtEH g Shamel dafgamation,
corrasporatisghe theasamtoiRleft 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

Untnmmee&gmm&m%&am%&w@d&emeé&m&sm,tri.aqit@lmgéw

througg] %%%Q%E%Q oSAOIESBYBANG A foe i%f‘é‘ i ga!ﬁ’ét %@%%%ec%ﬂﬁectlon the

e station.’In operation mobile n scans
loss @h%ﬁ&ﬁ'ﬁ%l‘ﬁd”tﬁ'é ishennaErioerhaitRTiea REG e the prefiation may be
prevétise, ﬂh%@@iﬁﬁﬁlimtmi@mﬁedorﬁ@ﬁgmﬁa&(%é&/tb&QGM\@HM&station after

the tgaqetl&%g dc%%%%e& |tp1 o Q/e%/ t‘ph §S% nd 2, because the mobile

|on cans or example annes received from the present

[oosé’jp Ascpérsidh Qf1ﬁ“%@qwmﬁ&@ﬁé&féh@d@hﬂﬂjﬁi%ﬁﬁe‘éﬂlﬁpﬁ hembdhle
stati %@ts %end the str%%%esk SI% nal |{F] Cfer?tlon4 |on[99§5\l/Refeth 0 F{I%;

eratlon fhe RO il Lfons SRS UoPe A kL ST G
connmé@eage,smliehqwmjeeWrﬁBrmﬂe@ epnpettiandeprenatias @HU@ﬁUnﬁﬁésage to the

previgiaile ﬁ{af&'@fhéQemaﬁdM%ﬁﬁlﬁé@@ﬁBy |ébﬁﬁ@éﬁ<§i@“lﬁ@8eibﬁbﬁeM/4Aﬁe previous

that receives the rea socnaton re t messa e nd s q
AP receives the connectiQn ermma I0{1 I messa sen rhack wedgéament
conneéction’requést message 1o prewous 1S BRN5RIR

messageriedtioney g previroiak the epwmemoncenocetiendreisas WP’P&WQUS AP and

the NEEFAIFIRGLRRINGBS connection request message, sends a QoS connection
response message to the new AP. In operation 411, the new AP sends a

[005T¢asEdeidtitinstespo Hsellnve of aps sagireimobiedsthtiperalidntaatibthisg to the present

inve SIS SRISIS SRSH 56 ARVWANE RisT %&@@é%ﬁ%f%W%é@%t@a previous AP
revious AP thrg %fﬁ’,:g orar connectjon tV(v}h%)ufferlna e data
Old_, Em&%ﬁ@rfé’ﬁ%% ¢ v Th Eid?&%‘?f&a't%[ SRR bue gp2, and
colleclgrghgrthel mfarmatg)pmeﬁ’s ofitthie an disife istaperatimay @b breperare';m 4, the
previddé WP'@IH“%PE%Q% Na&&&ﬂ%é?ﬁ@%ﬁés%%\é’%%ﬁé@ﬁ&% Ri'ﬁwétﬁ’éﬁabff alert
after .th ora% conneﬁtlon iHﬁhe new AP % tablished. 56&I|1In led ‘
Meses98r A HHPZ AP SNG0gR. UL FRR UOR EAO (e iedgemen
messagbiie thstatiarileisiatioa.known or to be known methods In operation 413,
where the optimum connection is established, the new AP sends a

[Oos%nnQ&%B?PPéﬁﬁFﬁB%FPF@a’GééP?rMQ&@eﬂQﬂ‘i‘?eerﬁr@@ﬁii‘g%ﬂ ORIt 05, and
scantechamadio nsingheaehzpordiyfoomitectionlubied e tiatiankébw|dtigeprevioessage. In

operéBr{ SRIMAS %ﬁ&@%%ﬂ%l@@yﬁéW%&Wﬁﬁbmﬁg? MRS BRon sends a

acknowledgement
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 Old AP receives the
handoff alert message in operation 502, and collects channel information
on APs within an ESS in operation 503. In operation 504, the previous AP

conn@dtlof Rearpaiesnaaquishawisdge maiionmessane coldespandingdbidedgement
mes g%%ﬂgfg aeI%retWrREise%\gg_“j,qﬁlg értjgi%%qgl_lected channel information, and
sends

e created acknowledgement message to the mobile station.

[006‘@05$]_d_. r@SiIgJ‘QFH@C?SéaﬂP&é%@%?@?p@&ﬁﬁ%W'ﬁ%%%ﬁ_%Mﬁ%ﬁﬁ%Hﬁ operation
operation , an Sca C neis gt e cnannel Infor tion

ool R oL AT L e R M D S B ek el Present

inverdiamiof ISelédisstiatesheriom ejpeeasares Whetied e oltikestAtibreseineis the channel

inform%ﬁi@méeﬂ%mﬁf&%%mmm Q&Wr&'ﬁ’g Fd“ﬁﬁé‘ﬁﬁ@s‘éﬁ’t Heéhtion.

The r'%‘gtrfeg %%Vgoﬁlégﬁnéecﬁgﬁgg'?tkgpmraet%%eg : mﬁgrs R]gse vlvri]llor%(\?vr%téoé"?sscp F?)’egr\]/ﬂth reference
SENAS a connectron request message to temporary connect to the
to Flgfa\aguns! AP Old AP in operation 509. The previous AP Old AP receives

the connection request messaqe iréc(?)g)eration 510, and sends a

[006Fh nrfe BRI F PN RONRE8ES G RGN ReSTRAR &Y ilf 8péYatiGh & ynich is the

presaié\RefhaRRico B broededstshtirelafbmtiicitonessengesiBied sage AP2 620, an AP3
630, ARNPURAS LA AR EIS0AHAAFEGRANRIY TR IMADSE. MESSEALHRIGR AP5 650 that

mobile station in gperation 513. The mobile station receives the

receivedJog handaaAicaian MEskaRRs P05 EPLtibH 8% SRR MTaradRR: HAlE
inclugéPchenng! intheteattsrei rGRRRIAAD tbongboliBh 650 eSS Alethe APAB20, the

AP3 B8W ME AeRd3® &9@91%0/51?5 seennationr F%%%ﬁ?r@éﬁ%ﬁé@%&éﬁ&e@f%é%m, 605,
Id AP to termmatg the teméﬁ)orar)() connectjon, in operation 516. The

AP O , |
and 606, ABEREAN dNBEBEdI 932 tHEG A b RN LR VRS AR FGRQpse messages
603 thresgh @ Griroped&ahredgh ARE 6ehdschgeackatesvitod geanepie, mdistidndedservice
tab|etLh§3?§N WsﬁnBI m%m%&%%%@%@hﬁaﬁgﬁﬁ%ﬁ'%-&s%wﬁréyfiﬁtfawﬁ%lﬁﬁﬁ ;e
N to explain. how a preser in a_handoff operation collects chanpe
chan R PR SO AT PTG AR S 5 L0
recogiriaee tiveinbamiz infet@atioi 68 afdkeladjfcantaiPa &S ex1grhede. the
resent AP receives the channel information from other APs duringgthe

[00621 abite Sow alikls, BeseRaRTd T TR Prese ABRSURRHGROVEHR SARMAJA BIG- 7- The
presaat ke tieg dshieamielfintdiffoatimnnesssdbes ARs wdlastimdoehdeseribiedmetion, to the

adjaé@ﬁ?mel'hereaﬂer, 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,

on ARRSIAESE), Brsiiee 850K 56 seatphe HamioliviesRanee hessrgrsdathannel
.nfon%%.%n 0Py, %Qségéa{%ﬁprﬁ%'é’aG' pg%éggﬁmugﬁig 68@ %#ga]ﬁ]omgf% @gssage

f response messag rou
from @500&*19 @}éh@?@t%% seHre RdRRNeNSe mm%%@&n@ed*&ﬂa!@ *{BS%%@FH@“O”
mesdBgel ETREVREhpBRIMEb HIEFiBatiem A& b pbsestimP 850 iséaibnatiena témporary

conn%hﬁé]rf]egé#qtt%rﬁﬁ%gg tﬁg%rrho B}PS c%%é%cﬁtgrﬁlo %Gg)p r%éj?ng%]gh search unit 860

recognizes the channe AR
searﬁma&mn&mzmﬂﬁaugﬁtw [OUBECHPR flow of the messages in the

0sB0C55% fisarbe above s shownin H1G, 7. The, BiesepLAR pgd, o ence

Catibh MEsSage requestlng Annerinformaton,
receigifigoBiBAPWhTheesaites, treehamoftiae A meseaae Hhedizasenid e doff

acknb@ﬁ@@@&ﬁémﬁé@m J&d RPg andHdPssaap acdivadpokrdhecREagBRIOAMESponding

cor the rese AP obtains |nfor atlo on the
o g B R e o e oo e o R ot @ hancot
nOtlfIG@@@mﬁS&G@Mﬂ@mﬁ &n whithaamndma bﬁmfbr@ﬁémtm@mmgquwmg the

chanBE0memRiise R thangeffairstrressade: MRESERMMAEBEA R IchAnE®Rement
information collﬁ%tb L nh820 a DST 830, a reassociation mess

eS8 U 980 e A0 5 LB OB EH Mo BYOCeRETPgs e handof
notﬁl&@i@&ﬁ@@ﬂ@%m connection search unit 860. [0064] The handoff alert

cess unit 810 receives a handoff alert message from a
10066 b loE R0

AN Ve deSCRaOpSHE FMELoR R sIFa I B 8‘18ﬁtﬂ8t'f'cat'°”
acknpededgernhaintessaet ThesiséqyetoTdrbic N8I ARy in atiempdletiidr Girdit

Acco%ﬁ ?&H@%ﬁm{‘%ﬁtﬁqébﬁé&%k injRreHi ARl ANSAF miaBs BB 0de

tabl hich st th llected
DRSS R B A e RS R LR Bt e g respective

APs mmrmaunmmgsa@@a’rewaaemm station and sends a response
message corresponding to the reassociation messa%e The temporar

[006 ¢}y BRI SrMeR AN SOBRSTHOCHEEMIRAISE B OSESSIIEHES Féﬁ‘?ﬁﬂ?&ﬁﬁ QoS connection
messaeEotiessamit 85rimihate sdtablismp trangoporaegtonnddtieroptimesn a new AP and

a pre%ﬂ@%ﬁ%é%%&%@&%ﬁqgrmination 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 notification message

mesi@gweﬁﬁégoHW|r@1wm@|Hafﬂﬂmalmﬂrﬂébﬂagé\%&bﬂaﬁrﬁ@&rﬁn@m%@dﬁiﬁe
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ackniﬂﬁ@&iﬁ@ﬁ%rﬁ%@é%@@sﬁé%&dm@mﬂﬁi@m@meﬁeﬁﬁ@ @Mﬁ&%éﬁﬁ@@@&b{@
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requ@ﬁéﬁﬁgég@r@@@iymhho%wwmﬁédmnmeréhm@ﬁmdﬂ@r@hannel
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recelv S a

fie P e S amUT cahnhedtior %ngﬁ%ﬁcfls el %strates the
[007§FUCA‘éV@e%Eﬁo@HDQH&§taé&BrH}% Rﬁéf%@b%& B%@Qﬁ&@ﬁ{ AR ACSHEENDmobile

to an embodiment of théhcgresent invention. The mobile station 1000

statiqn, i, BryuEeless LONAURPHr AR IBR RN AP TS X RAhaBRCARAGh g, T
exanriecesly timsd 0Ranrze B 8RB0 sabseatialiignesttO4eran P deffagiesatianibegins, a

probikg¥iANe %é@@é&oﬁ'&t%mésﬁ%@ﬁﬁ@%\é@ﬂé‘r%ﬁgnr@@@g] ahe 5'9”a|

tren detection unit 101 tects Lhe strength of sanals from AP

Min ﬂ“ﬁéﬁ%&?’éﬁ aghal BRSY HSh St BIB8R H”I?AHSBHD“ method
deschbegingithtrespantioff k&t 1 raed Sagquirescd28 maitor (ROMseddE epkeaidoff However, a

hand%'@ﬁ‘%éﬂﬁﬁﬁé&%ﬁ&lﬁ&@o&(ﬁ%‘ﬁ%@%ﬁ’n@ﬁ%f%ﬁ@'ﬁ!@%&tfﬁ§&ﬂ|b$ﬁré&ﬁﬁé§%rfé@<ﬂﬂnple 80
P The DST 1030 stores information |nclud|n chann

S QT AR P AT AT A & B8 S S D R Echannels in a
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conn@&ﬂmmﬁa&e a ha® %@M@waﬁ&@%sg%@%mgh@@as&e?ﬁPg@br)ﬁéiﬁmAp can
Se anngl information stored in the DST 1030. The AP selection unit
buffei %H @g

BRRIR 108 BEEIHLPSATRT MY RRGEERIERYnEPr xample, 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] Itis 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

storeteaROURRBIASEATAS @pRhAths BENLA4E eiRiviTerRei VRS RITeSAOPRS downloading
over g]eﬁgt%vagqég dgg)éﬁeas&%qmgng%t?he probe request message. [0071] As

scri ove, according to an aspect of the present invention, since a

[007870biSIRIHOR fEWBeHIbBLRRRMHA DY HRES 8RB G HISrEREUE K E1RIR b Ad

channel band, rather, for_example, only those els that are .
cescERR LAY ARELB P e RBA G D TR LR GRS T R e Fhese
embeditrite WHP ehdaplé aftrenait @ inantesrantciniiirms hesinvengon, the scope of
whicMiNGEHRBAAN B @ ppAREass AR atdMGhannalEme is 40 ms, a

conventional handoff method described with respect to FIGS. 1 and 2

requires 320 ms for the handoff operation. However, a handoff method

according to an embodiment of the present invention requires, for

example, 80 ms for the handoff operation. The amount of time for a

mobile station to detect channels in a handoff is reduced. According to

another aspect of the present invention, a temporary connection between

a new AP and a previous AP is established. Accordingly, the new AP can

buffer data and data loss due to a handoff operation may be prevented.

For example, before sending a reassociation response message to the

mobile station, the new AP uses the temporary connection to buffer data

that may be lost during roaming. Therefore, while not limited therefor, one
or more aspects of the present invention secure a QoS in a wireless LAN.

[0072] While a mobile station has been shown in the accompanying

figures as, for example, a portable computer, it is understood that the

present invention is not limited thereto and is applicable to a variety of
devices for use in a wireless network. It is also understood that while
generating a table is described with respect to collected channel
information, other means of representing and/or providing the channel
information may be used. [0073] It is understood that a system which uses
the present invention also includes permanent or removable storage,
such as magnetic and optical discs, RAM, ROM, a carrier wave medium,
etc., on which the process and data structures of the present invention
can be 16 stored and distributed. The operations can also be distributed
via, for example, downloading
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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
mobile station in a wireless local area network, the method comprising:
CLAB&dECting 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
WhatistglBiigBe dEbetween the new access point and a previous access point of
the,mobilg station: & Ihemethod of dajm 1 whersin the selecting of e
new access point comprises: ou putﬁng A hapdof a erl[ message to fhe
methgre¢si igiEgess point; receiving a response message from the previous
accessrard nihe sesgensemessage including channel information on

acm&mijté Héh_@éb@_?éﬁ?d?ﬂ%@é%%%@qs SRINSFANNAG paRRNglg by using the
channel information included in the response message; and selecting an
acCBeR IR (TRRSYLRSNJEEPLTRAT SR 1T Wﬁ‘cecré W BRIRPS PO HAAGRpPnSe to 2
tempgiath 66 Tor AR SISO algERSHEE beheresstiedeww RAETFSIRRIAK af1fa RieHRI$ access
pointasinher iaigleasasiblishing a temporary connection with a previous access

point of the mobile station in response to receiving a reassociation

message;_out uttir:?g]) a reassocigtion resgaonse_messa e corres%ondi_n to

thelreassDAtIEHOMAELAYR TnWREFUR e deasiiighing RRY 8!‘89)'}1(% comprises:
copnéutitng adtandichreranessaanintbe meitdonasiestrombbile station;
ancetsyinmgadi ng toede mpsyady fomnBetnBwiill Jaedaybmistaseessopsdnthessage
inclu%beapm? iFﬁor%%ﬂB’H%H%%&% %H{EqﬁnaﬁoéWQ%WSe rvice 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.

3. 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 optimum connection with the mobile station; and

terminating the temporary connection with the previous access point in response to
establishing the optimum connection.

4, The method of claim 3, further comprising buffering data received from the
previous access point through the temporary connection.

5. The method of claim 4, further comprising stopping the buffering of the data in
response to the reassociation response message being sent to the mobile station.

18



4. The method of claim 3, further comprising buffering data received from
the previous access point through the temporary connection. 5. The
method of claim 4, further comprising stopping the buffering of the data in
response to the reassociation response message being sent to the mobile
station. 18 6. The method of claim 3, 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. 7. The
method of claim 3, wherein the terminating of the temporary connection
comprises: outputting a temporary connection termination request
me&sageTioet e threlod el ac e sd epaimth @ astablistiig g faHe mepg@eary connection
comgG¥gection termination response message from the previous access

point,t 8.,[ 1 access PQintq%%rfotrrr}]in a hztandoff Witrt1 r%seperct to a mobile int: and
stafloR 1'% WiraIeSsdCEl AIEA NetWHIE, thE BESESS pbirt coniprising:d > @
red€S6MIAGGH PMPSEANECPRAGEHRNURRRARTEHIEREJe Sramdhe eYyiausraccess point.
message and outputs a response message corresponding to the

reassoCIqHUIBERRAGIARCEAHREIRAT Y EAH P\%ﬂﬂ%’i‘/ﬁﬁ{ BYOAHBR R OG5St tion

unit which establishes a temporary connection with a previous access
Com%&?ﬁ:of the mobile station using information included in the reassociation

meRgaYHing aTRERRGEs SQItiettiohdRIMINB IR eaHeY MEASAYS thtoparavials access
point¢@Adection search unit which establishes an optimum connection with the

MOoRIe; A9 Rer BorkAPBRAEE TR MM £lAHMeEp Y e HOSR ASIIRAR Brevious

connection/termination process unit terminates the temporary connection
accefs RMonse to an optimum connection being established with the mobile
station. 11. The access point of claim 8, wherein the access point buffers

daga receivestHsd pila PERIRMAPE SRR TEOEH he HEBRSEMON in a
wireI%%%@%%f'g%a]r‘?étﬁ&leQH@E%%%%%%O%% UhBR:AGEESS point performing a

with respectto a m station'in a Wireless local area network,
corfRRsgeiation message process unit which receives a reassociation message and

outputs a response message corresponding to the reassociation message; and

a temporary connection/termination process unit which establishes a temporary
connection with a previous access point of the mobile station using information included in the
reassociation message.

9. The access point of claim 8, further comprising an optimum connection search
unit which establishes an optimum connection with the mobile station.

10.  The access point of claim 8, wherein the temporary connection/termination
process unit terminates the temporary connection in response to an optimum connection being

established with the mobile station.

11. The access point of claim 8, wherein the access point buffers data received from
the previous access point through the temporary connection.

12.  An apparatus for use in an access point performing a handoff with respect to a
mobile station in a wireless local area network, comprising:
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19 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. 13. 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?ac?{%ran%ﬁj;[r%rdrmgti%egzgﬁgcﬁgp LFI)’II‘IPVIV 'hsgcl) &t';l s%ﬁlaﬂﬁe i% ocr?nsa%ig o'cm 'access points

~outputling a reassoclation message to the new access point; an

in an@YERARE serESsSEEiaERARSSIAsEhRddbgle i ahéféw access point in
respamseotarg cempdianiecomimeichqrrdeesyueitablshesidbdtiveea trepoeavy

connBEFSTDAREY PR RIBYIRBREEESPoRRINt AEdhenERIL BlalBRaditn $i3Ral.

computer readable medium claim of 13, wherein the selecting of the new

access point comprises: outputting a handoff alert message to the

prévious AEEESY [sBifRadakieiveg M E5I5eAee WiBsRRjaliRe RSkECHPEsiblis
implasentisgroiaindbé reshonse messigetatmiudiagicbiens &oafareaaiw®r, performed
by a ggmegqﬂgwgm%pﬁgﬁﬁgggervice set; scanning channels by using the

chanEeI_lnformatlon included’in the response message; and selecting an

acc& %Cw?ﬁrﬂ U\ﬂ%%?%‘??&?é’@i signal as the new access point. 15. A
copyatsing adaateasiatinimesragddd hmepeeeag PastkLatbNSs for
IMpé@IEAY R eabedia i Metpoddo i sealpd ersiatineweastele psildaatesponse to a

temp%FSR{) iSEWQEHoPBQHH%@%B%%‘&OABM&&Fwﬁé%@%?ﬁ%%gsg%ﬂiiﬁmé previous acoess

__establishing a temporary connection with a previous access point of the
point AbigmRBiR AAIOFesponse to receiving a reassociation message;
outputting a reassociation response message corresponding to the

reassoCiatiy cdRPEERTe d0dIRE PRAEENCRFABIISBIRG ER6 HeRRRRIBEYINg of the new
accegg@gﬁgt&gm %gg;éblishing an optimum connection with the mobile station;
and termindting the temporary connection with the previous access point

in rRI4PBIEE fohandal RHB PR I RPERRHSCRRRRSS 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.

15. 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.
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20 16. 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
eSt%)“Shé]ﬁwthﬁ fen Oran%é ?Ornsne%rﬁ)?orll% etho% q‘na{)mc?o le station in
teém of claim LFREr com rising: con?ro ng an op Imum connection
awirg Pc'ﬁ%ﬁ@?é@l%ﬂ@ﬁ%%ﬂﬂﬁ%?ﬁ'ﬂ@?ﬁﬁ%ﬂon with the mobile station;
andaartitiolrgdhpdeamparangationriectioatienprnedssupicioessabiighta temporary

conn(@JﬁBWH‘h tzbSré%%@@é%@és@%%%%@bﬁ@%ﬁf%\ﬁ'%% tBHEANg a

n%%)nse to esta |IShItI’}]]g é}tl{ntum co%nectlon 18. A method in a
reassoc pﬂ?e?%@s%gm or |mpfnﬁ1e tlsng'% haRdoff of a mobile station in a
er@é‘ﬁé"ltﬁ@aﬂ‘ 53835 ARANBRKNEE 30R (BERPED MPHISI RY RO IR FEARRY  CRRSHTEE
corrasyponaiagam toelleatissciatidrionecliags ahsszpehyd o asttibls bin GteessnfuoHTis
connkLfshextended 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
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18. 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.

19. 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.
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