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operating in i nf VARBLESLOGd AREh NIEEWOR K oi nt (AP)
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users. [0007] An anendnent (1 EEE 802.11h) was nmade. to

tine chidnel N diffectetc by dutecfonenas extrra)l taridersptgmaqmhich is not
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BReHoder FEHhOBSS thhseandiffdreritichaaneieant to al | oWWLAN

systens in the 5G4z band t . -exi st wth radar

e, | DTHe TPLeRaEnBY itk BISS HEnEBShAI fhfog e AP to
CRARSE  CHARBQDNGARCh it transmits all of its frames (management;, control,
and data) at a specific instant. This means that a STA would suddenly stop

receiving any frames from its AP and would see all the frames it sends to the AP
remain unacknowledged. For Quality-of-Service (QoS)-sensitive services, this
service discontinuity translates into unsatisfied users.

[0007] An amendment (IEEE 802.11h) was made to the WLAN Medium
Access Control (MAC) and Physical Layer (PHY) specifications in order to satisfy
regulatory requirements for operation in the 5 GHz band in Europe. The
amendment is meant to allow WLAN systems in the 5GHz band to co-exist with
radar systems, but it does not provide the means by which channel changes can
be performed in a manner that is seamless to the end-users and that ensures

efficient use of the radio resources. The family of 802.11 standards does not



be perforned in a manner that is seam ess to the
end-users and that ensures efficient use of the radio
woeswuwsess. The fam |y of 802.11 standards doeBCT/US2005/031596
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Y0012l ess Accordingly, a need exists for a method and apparatus for seamless

channel change in a WLAN.

[0013] SUMMARY

[0014] The present invention addresses the limitations of the prior art,
thus allowing a seamless channel change in a WLAN without service
interruption and without dramatic reduction of the efficiency of the wireless
medium.

[0015] A method for seamless channel change in a WLAN having a STA
and an AP begins by sending a channel change intention message from the AP to

the STA. A channel change response message is sent from the STA to the AP,
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medi um [0015] A nethod for seanl ess channel change in

a WLAN having a STA and an AP begins by sending a
woheosrai4sghange i ntenti on nmessage fromthe AP POTAHIS2005/031596

STA. A channel change response nessage is sent from
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iSbAming tHeoAP siietay ormahvhe ST sl éollopiershaanel dhange The AP

t her t d W
EFrERRs ThBhen £ batdebl i R HingE 0BRAEe, AR porforms the
cél?.ﬁﬁhéli dHangh @%ﬁhie#@ih&tioﬁ? g«mi‘tig@r seanl ess channel
ange in a v ' :
(G878l g aABathenerciLHARySorENReEh-ROULRIBEY FLm AN Spxine 2
éC’J;’A 608 APAPA PRy EeAinLA chaniB ¢ anbetdifiest BRs&pRTARN the

ange can be perfornmed,” and the channel change is
SiBA ftothe A o ddtegmination i wade vehetber tlp@@m]neiﬁhange can be

optional addjti | ; st f. N
PR S 508 Rl gl balpag it nasion.
[tbgmm L he Slﬁpoﬂri]tﬁbﬂd] audﬁcli;cégtgmnstspl dore dsthilof éheseutretinodsf includes
e channel change. A '
Seninensonach b st o Hoe PRESICHIRE £ upon
%L%Eé@fdg e%c@ééﬁi&?@ftﬁ@ chinRd1¢hansd A The AP is configured

o send annel change intention nmessage to the STA
[0D28ISTAI s Aceystéry foreperfonsiogd seaptasmehansighplangedaibseless

nessage tothe AP, jncl ugj ndi i
BRSPS AL o P g na
RS9k ERhdeatéhimmnabssagangthd 85A0The STasisagafigited tABend a

is further configured to deterp ne ether or .not .t
diannehehangedesonke FIREsagedn Hae Aglrﬂ@ﬁb‘lgj%an fndicafionivhether the
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e R e e T
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con ure odeter m ne whet'her the channel change
[0019] Another embodiment of a system for performing a seamless channel

change in a WLAN includes an AP and a STA. The STA is configured to send a

channel change request message to the AP. In the case where the AP only

supports one STA, the AP is configured to determine whether the channel change
can be performed, and to perform the channel change based on the
determination. In the case where the AP supports more than one STA, the AP is
configured to initiate the channel change procedure via the channel change
intention message, as described above.

[0020] A system for performing a seamless channel change in a WLAN
includes an AP and a STA. The AP includes a first channel change notification

device; a first channel change determining device connected to the first channel
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can be performed, and to performthe channel change

based on the determ nation. In the case where the AP
weuppesiasnore than one STA the AP is confi gur edTiUS2005/031596

initiate the channel change procedure via the channe

change intention nmessage, as descri bed above. 0020 fﬁ
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trepemittenieeseidrr.change devi ce; a measurement reporting
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[0024] Figure 2 is a signal flow diagram of the method shown in Figure 1;
[0025] Figure 3 is a flowchart of a method for seamless channel change
initiated by a STA; and
[0026] Figure 4 is a diagram of a system configured to implement a

seamless channel change.

[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0028] Hereafter, the term “station” (STA) includes, but is not limited to, a
wireless transmit/receive unit, a user equipment, a fixed or mobile subscriber

unit, a pager, or any other type of device capable of operating in a wireless
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[0025] Figure 3 is a flowhart of a nethod for

seam ess channel change initiated by a STA; and [0026]
woi20ner9148i s a di agram of a system confi gured POT/US2005/031596

i mpl ement a seamnl ess channel change. [0027] DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0028]
drieireafieat., Whhe réferred'te hereadver, {hetermfatagaeroing (AF) éncludes,

not. limted,to, .a wireless.r mi/r ' [
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e PR 5 PR P S ST BT Rl s
{rifo0Ring the hRnHhak keddteange. The present invention
al’'so solves the problemby allowng the STA to uest
[0080knnel ThieaAFe initisted hepdgdeking tpﬁ@eﬁgﬁ‘?j-lé)ﬂaﬁl{ Ege present
rocedur e . R it - ' .
BBk L B B D 08 cranp o
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applied to a systemwhich has nultiple STAs. [0031] dAn )
K033knds ArsARsendaniEA athangel shangsinisatiopaaesgage In icating

RSB A AR 45 it  ca
identifier (step 102). The message also contains information relative to the timing
of the channel change. This message can be sent us'ing a broadcast frame or a
unicast frame. The advantage of using a broadcast frame is that it limits the
number of messages sent over the wireless medium when multiple STAs are
associated to the AP. The advantage of using a unicast frame (one for each
associated STA) is that it tends to increase the robustness of the signaling, since
the AP expects a MAC ACK from the STA indicating whether or not the STA has
correctly received the message. In the case where no ACK is received from a
certain STA, the AP can re-send the channel change intention message.

[0032] Upon reception of the channel change intention message, the STA

determines if it will change its channel to the new channel based on its
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identifier (step 102). The nessage al so contains
information relative tothe timng of the channel

wohersga148Thi s nessage can be sent using a broa#casgis2005/031596
frame or a unicast frane. The advantage of using a
broadcast frane is that it limts the n

nb f .

PrReHiees, Madéw&pqvwmqvmoa&enﬁm%ﬁe%%ﬁgﬁ#ﬁ Jogptdon, and
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(%ﬁ?ﬁ@ﬁnghﬁrdﬁ@re%ﬁﬁo‘fﬁi@ﬁﬁatﬂﬁl hekatidns@oehyege fordrnael X, as
certaln

STA, the AP can re-send the channel ch eT
paneunced in thesdwaael tloomplintgpéienraesspes eanidp thRdL. The second
C h . A i | K T r .

FRASRS IR SR L AR5 IR BT B g
and idagddhp SMA prceises drhéhanae] ¥. Baseduarsogh enteriao theePTA decides

atiestog chimmoksbapes e SpblEi aat, T Fohs asiog| cgh B 1ached
d6tng 2y Tattnh B muRYSIk ¢BSerda bl kiR kRatdohipaiFésscores obtained from a

deci si on-maki ng process. For exanple, the first

weightrbiased edleuBanagainstawedstaerined lo¥rle-ner it has the
iliti .der i i '

A B R e i i e

e sedearineh indradegen notificationthatdeagessagatwabyedeiredARpplicable

Th d and thi iteria the STAis |ikel, :
1 1 e HEPiSERR RBRTBYc el FGRAaY dREs En e | Bk usiae a

b aed AP SIRIE Y B Qi A VoS hefhePasiest tBE STUCRIITfolloer the AP to
the STAdeci des whet her the channel change is desirable

@SHWT cl}atmel ek (stem&0@)si on can be reached using any form
ti Crif:eri ' )
S e i il B O Aol o AR e S0 ARe contains

_ cal cul ati'on agai ns
paedat pravilefackd wepdrses [HOB@IngaendtHmited tei on i s

made, the STAsepds ch I han response nessage
\I\Qﬁi’@& i ncl desig‘er%&a‘?‘ﬂlﬁg&i%%ﬁé?ﬁt?ﬁgeﬁﬁgs% sg

ey ved (Bppl igREA Wil hbefoliB®ao thehsw thankdlanasould like to
change intention nessage i s sent usi n? a_broadcast)

aontime fortiseavaddyy the ATpomite saare drannel. Thissibatign qould arise if
B N I
¢OtHeAS T lacks the capabilities to change channels, or if the STA determines
that changing the channel will not allow it to satisfy the QoS requirements of the
user’s application.

[0037] 3) The STA will not follow the AP to the new channel but does
not request the AP to stay on the same channel. This situation could arise if the
STA has identified another candidate AP which it determines can offer better
performance than the current AP on the new channel.

[0038] The range of techniques by which a STA could perform the channel

change determination include using measured or reported quality metrics (e.g.,
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various pre-defined responses including, but not

l[imted to: [0035] 1) The STAwWi |l follow the AP to the
waewemdassiel . [ 0036] 2) The STAw I | not fol | owPCTISE®S/031596

new channel and would |ike to continue tobe served by

the AP on the sanme channel. This situation could arise

siigrllal‘l lve neiEAratie 6SINRI, sigriah 4o interferense and peisa&abie FERHE), packet

W e e jts if :

S PRl TR o P oty

rtﬁ@ﬁrﬁfstrmékfﬁﬁréﬂ ah ggg atgrent charenet loaneo predstérmined lestelo et STA
o satis t he [ t f  t.h !

i} oAsar s IqROBEER, O leRerEed1oai FIETHEY (9-61 |SHAPPAk 0%guPancy;

&8di%%§a&%¥% &élﬁgﬂ,%%é.? SV Eh QRS HiRinel Sﬂ&'@&h{;iﬂé&h@ﬁ toQozl @¥trics

on the sane channel. This situation could arise if the
1BFasurad on deaturrertthanoeharto paedeterrined tevighi. £hisjadso possible to

S USRNSSR AP e on e

Ah&F BRAKKE Stolhe sbdsited agdibebthelspae hrptrics didaidednethe current
change determ nation i nc]ude using neasured or

thapaet eagaiast prpdaterry legels: signal to noise ratio
&)ﬁ%@ . Sl §Pghe WP LDAR (' @RTRePBRaf Sftehfibh AnéshbRlusing a

packet error rate (PER), etc.) on the new channel ‘and
lowapedst npetchesrelrbange sespongpUakssage sentycdhefdas wild alsg gerve

he curren I t : ' | S. :
B T e
%%s%%e' Tﬁéﬂﬂﬁﬂe %ﬁf&ﬂﬁgﬁﬁagdﬁﬁﬁi seﬁﬁﬁrg(:i&&&hdﬁhelychaatge.ijltention
e new channel and ¢q t I i,
MSSSAEA8 SOHIETE TORTEF B UM HITBIB: [ GPeeRb A hafallows the
INZ ais%llliﬂlihéteaﬂ)e%gzeeﬂga[s Sg':cAetﬁfR BiaenNerdbilve RS @hannel change

Y,
conbi nati ons of sever the above netrics obtai ned
artentien neessagaramsl a STAbthatorgseived thga¢hnrmel [rhangenintention

metric t ai ned t he current ch ' .
Lo EhP0o el S FRBORE RO AP vt o
5N 38GRnsENAOAEIT BTAB (peitiveessagative) agurtiba tatwas becurs, and
t he channel change r espons_e nessage sent by th
Brawmakegthe deeisian whethauribsed @ forwien {F Gl RGh the channel
E-rlﬁﬁ%t TRE AP istln)%é)%ﬂﬁ& 16 4o W1BR9Re STHEAIdBReAESSagE.

ere are sonme advantages I n sending the channel
0t0he | ntRaei on thedsagel chmnge verponst notificatign regiiedrom the
g%mg ngtﬁtran zfllglak%(s}ét)demsslior}lcv(selhIeighezf'1 lif! 2 "é’%ﬁgﬂ% change the channel or
not (step 108). This step allows the AP to reconsider its intention to change the
channel. For example, in the case where the AP only serves a single STA and this
STA indicates that it cannot follow the AP to the new channel, the AP might
decide not to perform the channel change. This is also an opportunity for the AP
to request measurements from the STAs if it believes that measurement reports
will help it to make a better decision.
[0041] In general, the determination of whether or not the AP will go

forward with the channel change is based on the relative number of users that

have responded with each type of channel change message versus the foreseen
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AP to discrimnate between a STA that did not receive

t he channel change intention nessage and a STA that
woeoawiodedst he channel change intention nessagePbuUS2i06/031596
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Hsis dellowing thy AR tstep 118)) . The nessage al so cont ai ns

1[: é% mat i oxy, h&iadd1\%Eer Br ttehdd Pimikifs phdeed&Ras bchave the STA

e. This hessage can be sent using a_broadcast
temdrtheohP a chanvelshahgaenecutvdiessage aftonitbagekanged shg ghannel

t(Q%QS 1?&).f hz_ilsme oxgrinrg ortl (r:](?ul % l?esu&%.st%rﬂrgxeemeBg WP from wasting
bandwidth by unsuccessfully transmitting packets to a STA that would have

indicated (in its channel change response message) that it would follow the AP to
the new channel but that would have failed to do so. The procedure then
terminates (step 110).

[0045] Figure 2 is a signal diagram of a system 200 executing the
procedure shown in Figure 1. The system 200 includes an AP 202 and a STA 204.
The AP 202 sends a channel change intention message 210, which can be sent as
a broadcast or as a unicast. The STA 204 (or each STA 204 if the AP 202 has
multiple STAs associated to it) responds to the intention message 210 by sending

-8-



[0043] If the AP decides to go forward with the

channel change, it can use the information contained
wonodsla14skhannel change response nessage recei vedTfusemws/031596

the STAand renove all the buffered packets dedicated

tot he STAthat responded that it would not follow

aharmel Heangawespensaahessage 31DbatheAR 20BcEagh $T6!%O4 Sends its

wasting a consi derabl t of bandw dth by
18&&&?@8&?#&5?9SP61néﬁ??ﬁgg packets to the STAif it

[oessnot f mfﬂhewadnme:wgé 13 golreg toascah dha AP 202sendda channel

changes tothe new ch S 4)

SRR 2atESA R RESTASR %gagﬂ ﬁé‘? STR %‘]Q]‘l A8 V\‘lgﬁ‘ flb%nﬁ%“tﬁ%’emﬁ%ﬁage

% gﬂ %(E)ﬁca[tﬁg"’ﬂl]esﬁ%eopﬁ endlbest@R 49k b¥vadcast or a unicast
Ad-shaki ng procedure is tohave the STA send the AP a

mbssagel As haogtionaklast owssages threSBA204 dan sepd acthamgetichange

t he channel 18

o E RS bg 5834 MEke oD b SRR e, 0
0037 C es S fAnleyh ddr F0USIHI atctdrﬂgncmwﬁhtthe pmesaenﬁiﬁ:ﬁlenhan by which a
woul d have indicated (in its chan chapg

ﬂ”éég‘a@@‘?st% Has APtto GBaReF 1 PREAPA RS B FIRR din & preferred
&Hg&ﬂgt it Ut'hh ?E@éen‘ﬁ%eﬁtﬂﬁ\éﬁaf)ﬁb kgdstra td Qe%&ist TREAP to change

proce termnates (step 110). gure
{l® dhashghialuseti. The aeedforausly amem@@@agmwhﬁy @ﬁénterference

BSOS RN LRI S d Sy 501 ARt o

g&@gg@d%@ﬁﬁpﬁ*gn message 210, mhlch can be sent as a

roadcast or a t 2
RO4S1 1 ¢ h e Bacseds arThings Sasnab FSSE mIaEET 6o @ jnicast

fr%%ﬁ%q'?s é_g (Eﬂ%ﬁ 309}, el Iﬁ@ssqgé &y ?nc@&& Som s 6l Bgﬂle following

annel nge response nessage 212 to the AP 2
Eﬁfoimﬁrmoanmehmt fmspmpung @hmsdmgel ghange, dist pftpreferred

ssa If th h

S i 50 e RIRB RS e R ehipementeon
ﬂ%iégg&m%%%i&?ﬁﬁ@mﬁ}ﬁ?ﬂﬁés As Wi th the |ntent|on

ge e notificat
K048 br oaddben e ROBAF SaSImRESBa LS M6 Cah T FaragRe of two
a@t%n{‘i? RI%P ﬁi&eﬁgﬁ}%@ %L&@st%&ﬁ@e@t&ﬂaﬁ%hl& pafeien the AP
execut ed nmessage e AP 202 upon a successfu
erkigianel ha::ithmgﬂnng @mbzqiumm betigogiat stapckd2dHithe ARioply has a

t
spneglg S egésolclg e t%nltb}% couh(f Iae(:lde to go forward with the channel

change procedure, and perform the procedure 100 beginning at step 108.
[0050] At any point in the flow of events described in Figure 1, the AP can
take measurements on the current and proposed channels and/or ask for
measurements from the STA requesting the channel change.

[0051] Figure 4 is a diagram of a system 400 configured to implement a
seamless channel change. The system 400 includes an AP 402 and a STA 404.
The AP 402 includes a channel change notification device 410 and a channel
change determining device 412 connected to the channel change notification

device 410. A channel change device 414 is connected to the channel change
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STA requests the AP to change its channel is shown in
Figure 3. In a preferred enbodinent, the present
wonusBies enabl es the STAto request the AP t oPCHAIS2®S/031596
the channel it uses. The need for such a request may
arise when the interference or channel activity
detenainiegldexice #22.9¥ meaguramantrpgrestdeyiss gdfds senected to the

cﬁgﬁglz Jh%ﬁllg\ﬁ/ ﬁg‘:e%}dltn S#%ﬁ'é '41&.0& %@nsﬂﬁ&eﬁ?&e 438 % connected

_ o requ message as a unicast frane to
ﬂo?:he ﬁlE’ar%xﬁdll le]@axﬁhajotiﬁﬁheioﬂds\ﬁa@el(h &he ¢heginetiehangrdevice 414, and
of the following informationp: tine |lim or

her PSR RHTOE D O HETnaTViEh Ah e AR FREeR %?(ifl% cpapected to the
ﬁgﬁgﬂﬁg&,@?eiy;@;@f&tom grate to, and interference or

nol se | evel neasurenments on the current and candi date

ioR5RInel s. The®Tay 4Qpionludes 8 shawnel shapge Botipeadiondevigd30 and
AP. can .t hen take one. agdd P
e LN L O
rﬁfﬁﬂdﬁd{ig;l&ieie%e hlﬁDdASS'ilak caygpbili iyodetriteat 3UAS cotmegievitiorthe @hannel
step . If_ the AP anl as i ngl e STA i at ed
SRR or i e oS T REhAL S ot
%ﬁgﬂh R EerBliA fftil o 4320A RBYHH Bk AECa¥ 2UBEHSE €onnected
eginning at step 108. [0050] At any point in the

fol the/chéanmel cht sgetectifidation demiceitgQpad the ehannsbchangedgrise 436.
asurenments on .t he, current r .

KRR FrsPorRE et o PP R AL SNANRRL Rocoiver 438

Aﬁ%trm&hﬁlgmga;foph@&é%ko Hheguﬁlﬁsﬁiﬁt&/mcdivag 1880 of a

system configured to i nt m h .
Babe, TAbesysteadiwpersics nutdons. e dppmalhanedantification

g&‘}ce A Beé%?zxo e BSe @ aSRRNEIngehRRES oA GhédshEoltRE STA

evice 410 and a channel change determ ning device 412

404 vadre dt tscprotessed by blad ¢ ehange natification dewige 480. In the

410. A nnej. ange _deyice 414 | 0 .
3B ST BRI o st sEOHAREAE g hcasin
A8ALES30 BEthe BT A6 fifst sondaibeetahnelichangdestyuelt mbssage to the
determ ni ng device 412. Atransm ter/rec%jveﬁ 4%8.is

ey

A8 where Btin Presesraddhy tiehgenabianeeAobidi gyice 410.
ﬁ%ﬁ%&bt he c{lalnglethange dakheeckblbe ialhtioMSmessage at the STA

rement request device 416. An antenna 420 I's

¢ohndet ddinne] thange detenmiting /devivei 439 im tlge STA 404 determines
whether the STA will change its channel. The channel change determining device
432 accesses information stored in the STA capability device 434 to assist in
making this determination. Once the channel change determining device 432 has
made the decision regarding the channel change, it signals the channel change
notification device 430, which communicates the decision (via the channel change
response message) to the channel change notification device 410 in the AP 402. If
the STA 404 is going to change its channel, the channel change determining
device 432 signals the channel change device 436 to change the channel.

[0055] In the AP 402, the channel change determining device 412 is used to

determine whether the AP will change its channel. As noted above, this decision
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[ 0052] The STA404 includes a channel change
notification device 430 and a channel change
wdebwrozi4ass ng devi ce 432 connected to the channeCTaisamg©31596
notification device 430. A STA capability device 434
is connected t o the channel change determ ni ng, devjce
3P be Anftnenvad bydharchendelshamgg zesposse éraﬁfféég%‘épceweg ffeom the

I, change detarm.ning dgvi oy :
SORTRE R 0 DR B B g s 412
BAANGGuest ihdpakémentdefione tha0SaAd 40d4e whizhnéd domange the
devi ce 436. Aneasuneqﬁﬁ% eporti.ng device 440 is t from
rpeRfvEemEnt Fesracet devarR G (Ron TeCEIRg 2 RS ST TSAReS

f‘?‘% %\?éfoz:r%S@AQ@ﬂggtﬁ&@ tid Apopridte nhdR G &1ts 488 reports back

he system 400 operates as follows. The channe]
tolthe 4@ 408nvi4 tloemneasurdment cepprng devige 44p Iide AR4%isghing to
hanne han Lntentio . . ;
R O R TR L
ARYineEckh3 e dedick ia4ayehhngs the cBRAnehi ti at ed channel
change request, the channel change notification device
430 in the STA402 first sends the channel change

est e AP 402, where it is processed b
@ﬁg&chann angg&ﬂotification device_410? [0054]. d
IB06E r ec A mietlpd: foe seamatase chatmel ghange émei WhANEBavigg a STA
at . the STA.404, .t he channel ;.chan 1 10 s '
ST 0 b 5o B AP B ! PPt e
%Bﬂﬂﬂlﬁ [212 go chasmal sen_-ﬂiifig alvhanatl daaggaesiwnse me;;?_age from the

evi ce accesses infaormati on stor in,
§Bhctor e §Pacviomm i ihg dFagdiedion HhengkAngill ffloW the channcl
&Fatn%]érﬁé}@% Ming 99{3% Aﬁ %}%Eﬁ’éiﬂﬁ br&d3ad 98t HReRhFhAb M ange; and
devicce 43 e the

2 has™ na eci si on regardi ng the channe
phrdnyeingia cheingebtlsangedf theadatetmisiadiogds Posikivecat i on

' 43 whi ch i cat th LSi [ .
tishbe *cHmgbefibe SHOERRE do The) PBoftll Hrlaiabh wtitFein the
BAodrdel airigeRediRnbEMedshi@e intltided afRckN@wlelgehmet thafththannel

is going to change its channel, the channel change
changerinbantipngeessese 238 166K s t he channel change

ﬁg)%bfe 436 Oz ﬁcéo@&iélghl%n&% of &Qg%éce'd{h h@p AfBragraphs,

the channel change determning dévice 412 is used
tvbegkih ethei peefontndn g stept ineludies whe Isterisaofy sending ehehramalel change

entftsornases et el i bBHTR Bin kS IEEe R AP and
40t¢he STA BRI A Scitie@lebttihgeleRecutBaRivebagelfasig¢he STA to the

determ ni ng device 412
AP upon successful execution of the channel change.

[0060] The method according to one of the preceding three paragraphs,
wherein the WLAN includes more than one STA and the performing step
considers the number of STAs that can change channels prior to executing the

channel change.
[0061] A method for seamless channel change in a WLAN having a STA

and an AP including the steps of: sending a channel change request message
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may request neasurenents fromthe STA 404, which is

done via the measurenent request device 416. Upon
woeowi03i48§ a nmeasur enment request fromthe AP 48T/USk®5/031596

STA404 gat hers the appropriate nmeasurenents and

reports back tothe AP 402 via the neasurenent

frapothel §HAdby the AP (detprminiag Aphether fthe shappek ehangsneps be

its channe the i 0 ' ;
st ERL petd L A T GIGL0R A H AL 01 Ot hbfatia.
[oba?r]inel : ﬂ‘%@&ﬁ&;ﬁ}ﬁﬁb@bmng $0 [the Prpcedime phvaraph, wherein the
seam ess channe ' AN .havi
TR 2 Sl ols asp 1808 S e AN 08 Sp TR Bbos o
4 hﬁﬁ% AHLAES 8A0&h dirRINch A ARill Be tpaefofrhed byeih@i AB; gending a
channel change response nmessage fromthe STA to the
oﬂsﬁpnueh lf:bar:]g'mgomﬁ?tm wieesager frometha TAP | ther ITA §fythe, ghannel
anne ange: deternini

LBk PR S TRt CaRAB RO R st he ST
pbasnel cMuegeeifod Aeosdingrioi sraet bbthd prevedingi tveo paragraphs,
éggSS]. The, met hod acgordjng t. o tge precedi n
RN et oF eenia A Shanel FREnER EReiited msseaggdrom
{ tCéTLQ ¢S t}?é“AqugéM&%%mﬁngmﬁs Bebf sGbaBssmllycoapleted.

I'ntention nmessage was received. [0059] The nethod

HO64T di ng The wathadf adchrslipg de ete n»% thevpresering ke paragraphs,
erein,.t f.or.m,ng_st [ d t e

R o AR SROTHAR RS RrLt 88! A ShE Ry Bining step

?ﬁlﬁdséfsf_fgﬁe &Fg&; of B%_[tﬁh@ g chhﬁnéihlhan@ indéntidremAddaga froat the AP to
e ; and sendi n h

bar EAAGTIE S LAY (BB H-BUACBEBPR A RESUATGTPDD SHg ST

g%gﬁiggk cﬁE;ﬁH&%hﬁ&ggﬁi 3 OB BEMBI MRS 6REIETA th@he AP; Gbciding

_ eceding t ragraphs,” wherein the WAN
ivhethetethe miaanehehmngeev&iTbe aatformed b the Al nipnsing a channel

consi d t nb f ST ol g .
b s B AR o mRA Al Dt B A B AR g s o
behesBAAbEShdRRERg tHeahgankhatathdlANahd vt egclaSTAA and

an AP including the steps of: sending a channgl ch
o st mihengetheaewetmEAs 6 A UNBPreseU e i oEiaphs,

YoshOeh hing BROERD FRENERs GA¢haifiel change executed message from
each STA to the AP if the channel change has been successfully completed.

[0066] A system for performing a seamless channel change in a WLAN
includes an AP and a STA. The AP is configured to send a channel change
intention message to the STA. The STA is configured to send a channel change
response message to the AP, the channel change response message including an
indication whether the STA will follow the AP to a new channel. The AP is
further configured to determine whether to change its channel after receiving the
channel change response message and to change its channel if the determination

is positive.
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performed; and perform ng the channel change based on

the determ nation. [0062] The nethod according to the
wonremddi4asg par agr aph, wherein the W.AN i ncl udeBComiSg005/031596
one STA and the determ ning step includes the steps

of : deci di ng whet her the channel change w Il be .
[peéTior medThy systenARrcarding bythe ohenedisle patasgeph, wherein the

tificati ; A \
BanriFSbrarseons osne peE Raaibihisebien: thitife channel
HRARS Bhtedtioh ReosAizands aéceld KyThe §TX63] The net hod
according to one of the precedin thl\%/o ar agr aphs, h
D0SBIner ' | RbP IFIRE AseTsig 1 008 o PSgPECe g YO BRLEYEPDS:
ﬁﬁ&%ﬂ{ %ﬂtﬂgeéf’a&’&e;rﬁﬁwst%e 11% tigs LIGRE, ient iR APaRNRIther
change has be f u?

en success y conpl eted. [0064] The
qorfigorkdatic serdi aghtonelnehauiget insifipation dneggagete dhe STA and to

ar agr.aphs, erej.n WLAN i ncl
el brendored e ohg i raphroplaseo R siapgbils ffifnel and
RaRdi REhanabiahaake cRaRGE] inebeipeito thakPanna siiceassiuhexdition
to each STA; deciding whether the channel change can

ofdhe shpomnelebange.each STA; sending a channel change

nse s r O, db hs,
(B8 ey © MEBCRESr REHARG o by bP (A BretElingatsEl Bilragraphs
WRereie e MYLAN imrinéés oivanghanairief STAt anvh the &dh gendidess the

t he AP each STAI f the.channel. change |.s

PempeF SEATLa SHAFAIRY PRBAORERIE T Seopyite W dfgng) chanee.
RAGL] STA A §P85h fShoefRihot: aceamnlésighaanehehaaigetinea WLAN
precedi ng four paragraphs, further ing¢luding the st
piclutes im§ Paard anpibd.- @ﬁar%%\ Esceqniigyge %§%‘g af‘ig'@mlsf;g#ﬁnge
STAtOt P| { n |'C 1 herthe
Bectfoidirg it AP IR A8 s RAREExE R eRRmine whothe
chaarlckssgchanbeperfoaneband tapaifonh the thaimel shange bargd on

a STA. The AP is configured to send a channel change
F}Fﬂi‘?ﬁ’%ﬁla‘ﬁ’é@sage to the STA. The STA is configured to

fRd] 2 champelythang@or@ap aoSheResalng trarhfiphP wHedrein the
channel change response rres%%?e I ncl udi ng

WrlghNainichrlenroaty onet BBASHe WH Fends Mi}aapﬁelaghﬁl%%? gotifigation
SHORAG, 0 8 517 MO 1, e A2 i
ehaiebd abad@gage csp ehasnee sndgtheaBTAL i3 cirdigyeed ttg change its
%ﬂggﬁﬁ! if the determ nation

[0072] The system according to one of the preceding two paragraphs,
wherein the STA is further configured to send a channel change executed
message to the AP if the channel change has been successfully completed.
[0073] The system according to one of the preceding three paragraphs,
wherein the WLAN includes more than one STA; the AP is configured to send a
channel change intention message to each STA; each STA is configured to
determine whether the channel change can be supported and to send a channel
change response message to the AP; the AP is configured to determine whether

the channel change will be performed, to send a channel change notification
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is positive.[0067] The systemaccording to the

precedi ng paragraph, wherein the channel change
woespoasss nessage i ncl udes an acknow edgenent POatusede/031596

channel change intention nessage was received by the

STA. [0068] The system according to one of the )

peseeditngadhST Aaf thgrehphsel chaoge will be perfermed andsioghaage its

o _change it annel . than t - her
st SHA Gnnrille BRaRCi Barct o,
me35R0e t Thkhssfehh aostding ¢hangefithe mheeasting foangatdgraphs,
STAi's further configured to change its channel. and to
whereim cariailch 1t AEHBe” ExBDIER Hoeedqs FERRY chghdecuted

%gg%ﬁg% $h Yhe RPGE UL QlhriRel E%g%@%@en%ﬁ@é&@fuﬂ&%ﬁﬁﬂlet@ﬂﬁ

m according to one o e preceding three
i0a75gr aph4, syshemefon petformting\p ispainlese channel chpmgedpa WLAN

STA and t AP ¢ i der he, num . :
sl cern ABR S B ol Bt APREFT g o ch el the Mincation
d8ROL frsbdlsdEl tigdngealdt@miiniigl devdestvnseted batinefirst channel
change in a WLAN i ncludes _an AP and a, STA. The S

durigeqiotidigation @Qﬁiﬂ:eha g%WMEh shapeerdsyifeconpeds gg‘é Itg% first
&Eﬁ%?fhfﬁ%% d%?eﬂnﬁnfr%ﬁév%éﬁ § thdRuitsh it TeqBestagiiRe otk ted to
channel Cilrta e h

nge can performed and to performthe
thafirel chhange chasged deterntiningetdevicenat ifost tiooMifterfeceiver

syst em. accor di t h ' '
EeARe fi s S §EaRe S AR A M0 - PR chanee
G5APY 8nAThé frieadhicatentReg@age dévcd; had STist dntbines anaected to the

change is to be perforned; the AP is nfigured to . .
Sticrtecheustan o T At 4 el g Soifention

g«%]val? ) 'séc%nagﬂﬁgﬁlﬂ clllé}é%%etgﬂajrﬁﬂ [Retce oRh&itdd tb Th&Recond
p the STA is

€ precedi ng two pat agr aphs, %hereln
therirhg changy h@ifiedionalevimesda atathemeeglabditarigeice xennected to the

nmessage to e AP if the .channel chan h b .
Teed P e AhebhSy B s S BIEA AR g, devic
Lot thhehdrReseh NehalnlheE echpagagdagebmininge devise;t e second

W.AN i ncl udes nore than one STA, the AP is configured, .
tmmnsanteyreceiver connected to the second channel change notification device

and the second channel change device; a measurement reporting device connected
to the second transmitter/receiver; and a second antenna connected to the second
transmitter/receiver.

[0076] The system according to the preceding paragraph, wherein the first
channel change notification device in the AP is configured to send a channel
change intention message to the station.

[0077] The system according to one of the preceding two paragraphs,
wherein the second channel change notification device in the station is configured
to receive the channel change intention message.

[0078] The system according to one of the preceding three paragraphs,
wherein the second channel change notification device in the station is configured

to send a channel change request message to the AP.
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channel change intention nessage to each STA; each STA

is configured to determ ne whet her the channel change
woameshmaisspported and to send a channel changePCERS20$031596

nmessage to the AP, the AP is configured t o determ ne

whet her the channel change will be perforned, to send

[80Z9lannel Theasygtergicrdrding toore ofdbe nrecedieg fgpaparagiarhs,

C I i y ;
ERARTEHE B Balne LB ol lfith, gBpe 1f LHOARIR cohfigured to
KlainBehe chadetlchIfige fysbenmasagedi ng to one of the

r di f hs, ,wh [ h STA i
BBR qur od becsbin HeaRiRh L ceRaHgBeoRBRI DS P Pafpepts

Whetel tﬁgﬁ}{to%mgg?&;@iaﬂgb deRRERinkaevean the Ademsdotfikired to

conpl et ed. system for performng a sean ess
détermile whethge than AR willighainge litgdeansamisgionghanaelsta. The

P.Lncl ud a first channel, chan tif '

(Bonlc, " The bt pRRRIAE 1a BREF S bR B8 parograph,
gﬁ@flﬁﬁ H&ﬂe%_ﬂ) ‘IvilEcl‘{]aiﬂgE ﬁi;s&bﬂtﬁiﬁbsioh ahgenelptheffirstithiaomel change
evice; a first channel change devi ce connected tq the
detesmining ndstice pighges 4e é{}ﬁ’f shARnelethanse devies arfg'ﬁ?é’ﬁF the

Leauesdsidlesistegonnected to the first channel change
etermning device; a first transmtter/receiver

Bo8BECt ed Thet $yetdm rastordingh brebne hé Hege presedingosev e paragraphs,

devi ce, .the first channel ange..devj ngd. t .
QE%Petrl?@n‘?rSF ecg’ﬁggi%l gg\‘ﬂgg e‘?qulr cmégg idregfc,ealﬁt gheng% signals the
gRABeRheht treg st Idietvizt té FeiRst neasireatmity flom fHeestation.
STAiI ncl udes a second channel chagg}e1 notifjcati]
8

She: o DiecoruemIRHAMEI0E FABE HheMRGHOHRE G ggragraphs,
%%Qpﬁﬁttﬁgnfegsﬁ&ﬁlei% ‘f%g) Ii{ig ABNE is e oA & ddtheAhbAurements

evi ce; a station ca 'ty device connected to the
and oepbrt lanmebsatearapds tether APni ng devi ce; a second

GHEALS' (P ERSFEY EoREBE % R PR S0,

WhARsiH the sbéd@e N indd Oflnagk edetepmitiag séede it hidrenetation is
change notification_device and, the s?e}‘gaond .chann

eonfigyaed sy letermingwhethez tha stationoyili n(gg\}'fsc@cep%on channel.
@?g‘ﬁ cted g0, (PGeie ﬁ%g%ﬁl?a%s Bhd LEthe §aebaMRhg te8R haagraphs,

d ant’énna’ connecte ot he second
twhenein if tthe /stetden wall. chaDeF 6is fdveptigs chaneelc bhelserynd channel

LB R8P R BL el e A panee
$ROfRpHPREASANEL.

[0086] Exemplary applications of the present invention include the areas of
load balancing and dynamic channel selection. In these applications, it is
desirable for the AP to change its channel in order to adapt to time-varying load
and interference conditions. The present invention allows for such channel
changes to be performed with minimal service interruption for associated STAs.
[0087] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature

or element can be used alone (without the other features and elements of the
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change intention nessage to the station. [0077] The
system according to one of the preceding two

woar@mgsasks, wherein the second channel changePCT/US2005/031596
notification device in the station is configured to
recei ve the channel change intention nessage. [0078]
fileferseds tearhodimenig) oy ino varieus fcombinajiansewitdg o rigbout other

ar agr aphs, wherei.n, t he secon h .1 C .
BoRE BB sy ok ind RReREE PG RAR"MEETHANEE empotimonts of
#RHesetharafiorchandschahoat antbdaagbed antfe mikifi@pioah and
The system accordjng to one of. tge pre%ﬁgi g fQ%r ¢ th
yariatinssesld haanade Dy pre sialled ip the aet Wi Hg eparting irom the

L b %@t VirGi§ ai id | gate@nieEIiMEt the
A R L S S B A o G
patieattirigvémtions afy wag. precedi ng five paragraphs,
wherein the first channel change determ ning device in
the AP is configured to determ ne whether the AP w ||
change its tramsm ssion channel. [0081] Thé& system
according to one of the preceding six paragraphs,
wherein if the AP will change its transm ssion
channel, the first channel change determ ning device
signals the first channel change device to change the
transm ssion channel. [0082] The system according to
one of the precedi ng seven paragraphs, wherein the
first channel change determ ning device in the AP
signal s the neasurenent request device to request
nmeasurenents fromthe station. [0083] The system
according to one of the precedi ng ei ght paragraphs,
wherei n the nmeasurenent reporting device is configured
to gather nmeasurenents and report the nmeasurenents to
the AP. [0084] The system according to one of the
precedi ng ni ne paragraphs, wherein the second channe
change determ ning device in the station is configured
t o determ ne whether the station will change its
reception channel. [0085] The system according t o one
of the preceding ten paragraphs, wherein if the

station will change its reception channel, the second
channel
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change determ ni ng device signals the second channe

change device to change the reception channel. [0086]
waxerspBasy appl i cati ons of the present inventi 8aT/US2005/031596

i nclude the areas of |oad bal ancing and dynanic

channel selection. In these applications, it is

desirable for the AP to chaf§dIMS channel in order to

ng%gt Ho.thPE;varying | oad and interference

155928 he present invention allows for such
channel chap@esod for fanfless ciammkl whahgerimiamwiredessibed area

interruption for associated STAs, [0087] Alt t he
Nebook CTLATD bUREASAGS (HRAPATS BN ECFHY IR L dr e ethod
Cq’%ﬁﬁg‘ﬁlggghé &eb?‘éf-pr ef erred enbodi nents in particul ar

corbi na

Ions, ~each feature or el ement can be used
al onesefdinghochiantred coangerinfadionrmessagd feine e AL tofthe STA;

t hepreferred enbodi nents) or in varj ' '

B s TRl AR TR IO A 8050 P
RIEGSERE theWeNvhether he BFASPRCIollow thekhdhnelndhangé; t he
present invention have been shown and descrj bed

, n

nodi fdetermpining ahtheAF veiatherstoguoses B'élthﬁg% channg) éﬂgnge; and
ski Il WA i . ot d TaTan 1g6ope of
R R e S S R
toillustrate and not limt the particular invention in

any y. | M5 is claimed is:; 1.1 AF f
seant sscbﬁﬁnﬁ§¥ﬁ gﬁﬁg&Pﬁ1§ P%I%é@h?%%gﬁﬂgg%gghelChange
AEPWNK (AN iHaMBaD ad &élatowdsddenidyt it e @harsel change
point (AP), the nethod conprising the steps of:
Bdemlilen messageifias rf@ﬁ’é[ﬁ@e i ntention nmessage fromthe AP
to the STA; sending a channel change response nessage
fromthe STAto the AP, inform ng the AP whether the
STAW 3.| f AHeomethel abmndisy whelage;1,dehenein the gegforming step
AP whet her to proceed with the channel change; and

¥ ng a channel change if the determination is

Posi td¥Qinga cAAendIRhRASe AEREA1ohOmbesagt &ioih the ARabeha STA;
the channel change response nessage includss an

acknowlaaginade chamael ahibechBandiat EhaRdés PRlent i on
ness a&%d\{\f?gsa ERSel @ﬂange executed message from the STA to the AP upon

successful execution of the channel change.

4. The method according to claim 1, wherein the WLAN includes more
than one STA and the performing step considers the number of STAs that can

change channels prior to executing the channel change.

5. A method for seamless channel change in a wireless local area
network (WLAN) having a station (STA) and an access point (AP), the method
comprising the steps of:

sending a channel change request message from the STA to the AP;

determining whether the channel change can be performed; and

-17-



3. The nmethod according to claim1, wherein the

perform ng step includes: sending a channel change
waabisfoscasi on nessage fromthe AP to the STA, ebamgeemgo31596

the channel at the AP and at the STA; and sending a

channel change executed nessage fromthe STAtothe AP

upon mufocessg the eheaxmel tlangsfbashé opthedeterahngigen. 4.

The net hod according to claiml1l, wherein the W.AN

i ncl udes nore than one STA and the perform ng step

consigler s Thaenswhat @ecllingkhe]difes, wirsteinthe FéL.ANanokidss only
prior to executing the channel change. 5. A nethod for
et Aandchg seteroaningdep Agudss el ess | ocal area

net woy k. {; Vi i red $§A8E AP;

poi ntd#ﬁﬁ%gﬁ%eﬁhﬁ%gg%%%%ﬁag ?% 8@@5 pg?fg ps o?)? .
sendi segpdingehelmreiel changpenatdipation messsggyfrofy e Alh ko the STA if

TAto t he _AP; det ey m ni et her the channel change
ﬁﬁn&‘&é’"ﬁﬁ?bad’rgﬁéﬁl?o %Bﬁxét?%%%&naﬁl t he channel change
bas edHangtiierhdahanfblad them\ P 6nd BbeheBTA0d according to

claimb5, wherein the WLAN i ncludes only one STA and
the determ ning step includes: deciding whether the

channgl  chgNRAGMoldl 5 cPsradss {0 5EE 6PHrilG Diip tKWstRp of:
channel change notiTication nmessage fromthe AP to the
STAI fsending-helrmeiel clngpexeouted nirssags fromitbe STArig the AP if the

hangi ng t he channe| at AP and .at the STA. 7. The
glﬁ’ﬁ%hic %ﬁﬁe‘aﬁq elnosugpe;rsﬁﬁ@,wfrgﬁ?ﬁgr conprising the

step of: sending a channel change executed nessage
fromthe STAtothe AP if the channel change een
succe®sf ulThe mehodacerrding to?i?é%t"mf‘d’e‘é’ég‘ﬁ ﬁ@f&@h lflgludes more
P hSTANGIAI debSfinfi fieh flaagor e than one STA

an e pin

etermning ste ctudes sendi ng a channel
changendivigachamelehaageiftention esgdze foomabh ASTiG each STA;

Do capRiehet % GRS n-HAR S bEUpBS8H BY Ll BT,
sending a channel change response message from each STA to the AP;
deciding whether the channel change will be performed by the AP;
sending a channel change notification message from the AP to each STA if

the channel change is to be performed; and

changing the channel at the AP and at each STA.

9. The method according to claim 8, further comprising the step of:
sending a channel change executed message from each STA to the AP if

the channel change has been successfully completed.

10. A system for performing a seamless channel change in a wireless
local area network (WLAN), comprising:

an access point (AP);
a station (STA);
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sendi ng a channel change response nessage from each
STAto the AP; decidi ng whether the channel change w ||
woeopasfssned by the AP; sending a channel chaRQ®/US2005/031596
notification nessage fromthe AP to each STAIf the
channel change is to be perforned; and changing the .
chanreid AP ¢onfignredatrisend @ shanstxhagge Menkipn raepsage to said
g@éprding to claim8, further conprising the step of:

di ng a channel change executed nessage from each
STAt Gaid8TARohfightl whendel cloimel ehdas: twspomse message to said

successfully conpleted. 10. A sys for.perform a_ .
ABg57id gha ﬁh@ge(}ﬁgp@@.e imessage %@#q?gég %. 1c%ﬂ(g)awﬂgther said
§@A‘%ﬁlkfo§l}§_‘i_§)5§dsé?3%rﬂe% Bk AREESS point (AP); a

station AP configured to send a channe
changmid @R nonfigued soadpsetpineaivtiediea; tosdiapgsTits channel after
configure o senfd a channel chan ; .
FQRLLAEAEh e PO TSP AR TR SRR r

Hstelmai d3Ebnaie posidliveat i on whet her said STAwi || fol | ow
said AP to a new channel; and said AP configured to
deternmi ne whether to change its channel after

recei ¥ N9 8A & EHAMES SR B9 Bl RSN RFKerdRS Al chdfel Bhange
change its chdnnel 1T the determnation is positive.

felspoiisee nepsageminadedesd angadkpoviledgenent thiabrsaid changel change
igan el Ch%%%? res onsghpes%§§§ i ncl udes an
RABOR BFSEHEET 28 FAPEdY RI4RTAT change i ntention

nmessage was received by said STA. 12. The system

o chtihgs TheseiEm Ao MIPREA CIoH 1) RPeTeinf AP deléimines t
O] Bl 18" 2nd To change i t o channel | _and
sai d Siidi AP figrfulngrer conmifiggued do tsend haregenhels ckangenpptification
zrjlnne%satlgge t%esggd §T&ha%|31t%l change its channel; and

said STA is further configured to change its channel and to send a channel
change executed message to said AP upon successful execution of the channel

change.

13.  The system according to claim 10, wherein the WLAN includes more
than one STA and said AP considers the number of STAs that can change

channels prior to executing the channel change.

14. A system for performing a seamless channel change in a wireless
local area network (WLAN), comprising:

an access point (AP);

a station (STA);

said STA configured to send a channel change request message to said AP;

and
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change executed nessage to said AP upon successf ul

execution of the channel change. 13. The system
wacowrodi4sg t ocl ai m 10, wherein the W.AN ncl udeBCmmiSe005/031596

than one STA and said AP considers the nunber of STAs

that can change channel s prior to executing the

channsslid edld%\wgbﬁgqmd N ésfgr@mq Wiheﬁhﬁ'rf @elﬁ:hﬁf-uﬁl §b ARER €an be
BORRASLA SPGedklloR il DELERT hBGA bR B Wfetmination.

an access a station
(STA) ; sald STAconflgured to send a channel change
reque}é sage, to sai
ne

nds P configured to
det er yﬁ@?“?ﬁ%”gﬁﬁﬂﬁ fﬂehg%déﬁ TE be perforned
and tﬁhePWLAN{HcMH’es%%F‘BEé slphange based on the
determ nati on. gsten1accord|ng to claim14

wher egaid tAﬂ’esamim thﬁﬂnﬁélé angs potafieatignmessare tapaideHh4 if the
chann fion nessage to said STA if
?%]n¥%§ e %ﬁg%eg%l %abe performed; said AP is
ConfI@ﬂd@d’kamﬁﬁgmgﬁibk&anganeehanmﬂdaméld STAI s
conflgurgg to chgnge jts.chan 16.. The system

accor e & [pis o t: Iféto\ﬁhéPg‘? S§Q? &TA i's further

configured to send a channel change executed nessage
to said AP if the channel change has been successfully
corrpl b@ ed.THe7 system ngcbng docdaign A§, wheedinj spid £TA is further

c%nefr % A%a élnh en% lftteﬁ%g nsggge B%nglc% ﬁ@' ﬂjtlé channel

SR S anne nten

BB&ﬁ@&mhdEbdﬁﬁﬁméﬁﬁﬂb&@nﬁﬂaﬁﬁls conflgured to
det er m ne whet her the channel change can be supported
and to send a channel change response nessage to said

AP, 17.  The system according to claim 14, wherein

the WLAN includes more than one STA;

said AP is configured to send a channel change intention message to each
STA;

each STA is configured to determine whether the channel change can be
supported and to send a channel change response message to said AP;

said AP is configured to determine whether the channel change will be
performed, to send a channel change notification message to each STA if the
channel change will be performed, and to change its channel; and

each STA is configured to change its channel.

18. The system according to claim 17, wherein each STA is further
configured to send a channel change executed message to said AP if the channel

change has been successfully completed.

19. A system for performing a seamless channel change in a wireless

local area network, comprising:
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said AP is configured to determ ne whether the channel

change wll be perfornmed, to send a channel change
waabisfoscasi on nessage to each STA if the channeCTaisamg©31596

will be perfornmed, and to change its channel; and each

STAi s configured to change its channel. 18. The system

ac corai axgedsopathB{AR)1dgmpitigingi n each STA is further

configured to, send hannel,.ch e, execut ed nessage

to said Algf%rlSt ?}F@rﬁiﬁﬁ?@e %??ﬁ“@@ﬂﬂé’se"b"sen successful |y
conpl et edq 5t cﬁaﬁﬂeﬂtdﬁ&hF@ def@hfiging dic @ansttedto said first
channel change in a wireless |ocal area network,

Jduwmpel shangearptificetion dgvicat (AP), conprising: a first
channel ¢ gqﬂ%?cﬂh?ﬁfei éﬁeﬁ‘fge%vg:g bbiEfoctéd fo said dﬁfslﬁ aiilel change
change det'erm ning devi ¢ce connected to saird first
ddétannfling ldevige; noti ficati on device; a first channel

change device connected tosai.d first channel ¢
det er mi ni AgTeaTHEement Trauesh dfvke CPE’&?%%%] qaeﬁﬁlggﬂgg channel
&}pjﬂg%qe%gins%aag,igé;rst channel change determ ning

S

device; a fir transmtter/receiver connected to said
first chamn@tst sransguttet/receiveatcpanedied tewaid Sigplckannef change

| . .
%gt\"i;ﬁégagmnc E(g\rnlgee sqﬁ(y 'fﬁ'gtn tcﬁ‘&gne‘ci ac'hgn %Vfcg,miﬂa s%ﬁ? Weslsurement

Sand avfir st eénna connécted to sai I rst
tdpiastidéies; ahdcei ver; and a station, conprising: a

second chanpel change notifi.cati.on.device; .a second .
channel ¢ ﬁ’a&@@ ay onpagted %9/ F%‘gir}-brgﬁ ﬁ@@?@&&?greé:g}vg r; and
secondsichanneimphsinge notification device; a station
capabil ity device connected tosaid second channel

change detaesesprd plapnnelichenganaféfistigndeditel change
device co el ggcto%g ARl %hgﬁ‘geo ﬁgtem%l device connected to said

second channel change notification device;

a station capability device connected to said second channel change
determining device;

a second channel change device connected to said second channel
change determining device;

a second transmitter/receiver connected to said second channel
change notification device and said second channel change device;

a measurement reporting device connected to said second
transmitter/receiver; and

a second antenna connected to said second transmitter/receiver.
20. The system according to claim 19, wherein said first channel change

notification device in said AP is configured to send a channel change intention

message to said station.
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change determ ni ng device; a second

transmtter/recei ver connected to said second channel
woheosgai148st i fi cati on device and said second chaamais2005/031596

change device; a neasurenent reporting device

connected to said second transmtter/receiver; and a

secondl. antﬂtmwﬂmrmoleﬁng dio chdith 8@cwhdrein said second channel

ansmtt r/receiver. es di.ng: ;.o

81;%1?% JofL %ﬁlé’fle Wl%?allnds%ld Fs? ¢ gnné’llﬁg%ﬁg@é%%&n’te the channel

oRdndd indéntivh shewdage. in said AP is configured to send a

channel change intention nessage to said station.21.

The system according to claim?20, wherein said second

channgj gﬁ% Syehi héoading ntodﬁé{irﬁ§ 19N0:5 80 d whHedihOfhidl Ssecond

configure recel ve the channel change intention
nbawee) eha2ge notﬁ'ecastpmdemcamwd istafiandis epnfignred 9o erndrochannel

V\ﬂer ein said secong %@ change notification device
A1S0 TealPSh MEHARE T ‘gr ed tosend a channel change
request message to said AP. 23. The system according
toclaim22, wherein sal d first channpel _cha

not i f #at i Bhe Wetame @cqordiagit clapn2e, Wbﬁ‘feﬂfg%ﬂflg%%t&héﬁ%‘?l\%ange
'hgﬁﬁggﬂﬁ{]&éw Q5 Ap%lﬁﬁﬁigﬂ?&Fﬂ%ce@étheTﬁﬁnﬂéP&ﬁmge request

according to alnms 19, or 22, wherein said f
ohsRmed. change det er m ni ng device in said AP is
configured to determ ne whether said AP will change

its transm ssion channel. 25. The system according to

cl ai mp24, THheERItBm dccoRiiflg AP cWilds TH) A &rid2s Wherem said first
transm ssion channel, said first channel chang

gherneli thangedestprmining favicesit gaid AR ig ﬁ%ﬁi@reéh@n getermine
UNekh&: 00 ATARAL e 1£@H§Héxé§é M &fzag.ﬂe 26. The

systemaccording to—clalnms or 24, wherein
said first channel change determ ning device in sai dAP

si gna surernen est, device to es .
e Se PR meat e MREAR aEMming 15 aRR 247 Shofn Dl APl change i
%ﬁ{{%bﬂbﬁgn tlRartled) Jamd fifst cﬁanna%haage déterthinpkleviet Bignals said
sai

first channel change device to change the transmission channel.

26. The system according to claims 19, 20, 22, or 24, wherein said first
channel change determining device in said AP signals said measurement request

device to request measurements from said station.

27. The system according to claims 19, 20, 22, 24, or 26, wherein said
measurement reporting device is configured to gather measurements and report

the measurements to said AP.

28. The system according to claim 19, 20, 22, 24, or 26, wherein said
second channel change determining device in said station is configured to

determine whether said station will change its reception channel.
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measur enent reporting device is configured togather

nmeasurenents and report the neasurenents to said AP.
waaooehaessyst em according to claim19, 20, 22, PEHUSN05/031596

26, wherein said second channel change determ ning

device in said station is configured to determ ne

whet her said station will change its reception

T oard arBhe aRe G PO ARt Ftneda T RbIFE HGAE station will
ThhAgs 68 FeebpiivandiRinnel) HAHE seRha dHalh80cifse (RSB S device

sai d_second channel change device to change the
SEEnadt s seepmdriannel change device to change the reception channel.
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