[0001] METHOD AND SYSTEM FOR AUTONOMOUS CHANNEL
COORDI NATI ON FOR A W RELESS DI STRI BUTI ON SYSTEM [ 0002]

WO Ral7D58954 | NVENTI ON [ 0003] The present inventi 8aTiU$2006/042597
related to wirel ess conmuni cati on systens. Mre
particularly, the present invention is related to a
met hod and system for aut ononobus channel coordination
for a wireless distribution system (WS). [0004]
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does not exist, communication between APs can also take place wirelessly. A
set of APs communicating wirelessly constitutes a WDS.

[0006] For successful communication between two APs in a WDS, the
sending AP must transmit a packet on the channel used by the receiving AP.
Generally, APs may choose the channel, (i.e., WDS channel), from a plurality
of available channels rto communicate with other APs. Typically, the WDS
channel is same as the BSS channel used by an AP to transmit and receive
packets to and from STAs in its own BSS. In the prior art, the WDS channel
is configured manually by a system administrator and the APs are not capable
of dynamically changing the WDS channel autonomously.

{0007} However, the manual configuration and setup is cumbersome,
error-prone and costly. In addition, the most suitable WDS channel for

communication within the WDS changes dynamically on a short-term basis
-1-



conmuni cation within the WDS changes dynam cally on a
short-term basi sdue to changes in interference and
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[0011] BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 shows an exemplary wireless communication system
with a WDS in which the present invention is implemented.

[0013] Figure 2 is a signaling diagram of a process for exchanging
messages for joining a CCG between an AP and a master AP in accordance
with the present invention.

[0014] = Figure 3 is a signaling diagram of a process for exchanging
messages for leaving a CCG between an AP and a master AP in accordance
with the present invention.

[0015] Figure 4 is a signaling diagram of a process for exchanging
messages for channel change between an AP and a master AP in accordance

with the present invention.
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messages for channel change between an AP and a master

AP in accordance with the present invention.[0016]
woigures®d4i s a signaling diagram of a process POT/US2006/042597
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packet sent from an AP in one BSS to an AP in another BSS, or a packet sent

from a STA in one BSS to a STA in another BSS. The APs 102a-102d camp on
a WDS channel used for the WDS traffic so that the APs 102a-102d transmit
and receive WDS traffic on the common WDS channel. -

[0021] The APs 102a-102d may be equipped with a single radio
transceiver, (i.e., the APs need to share their radio transceiver for both their
own BSS traffic and WDS traffic), or more than one radio transceiver. The
WDS channel that the APs 102a-102d camp on may be different from the
channel used to serve STAs 104a-104d in their own BSS 106a-106d, (i.e., BSS
channel). If the WDS channel is different from the BSS channel, the AP 102a-

102d should be able to simultaneously receive packets on more than one
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WDS channel that the APs 102a-102d canp on may be
different fromthe channel used to serve STAs
waQda/ifdd in their own BSS 106a-106d, (i.e., BEBUS2006/042597
channel). If the WDS channel is different fromthe BSS
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should be precluded from attempting to create a new CCG (in which case they

would automatically become master of the newly created CCG). An AP may
be part of as many CCGs as the number of channels on which it is capable of
camping.

[0024] One of the APs 102a-102¢ of the CCG 108 is designated as a
master AP, (e.g., AP 102a). The master AP may be designated autonomously
or by manually through OAM. The master AP 1022 accepts or rejects requests
from other non-member APs, (such as AP 102d), to be a part of the CCG 108,
collects relevant information from the member APs 102D, 1020 within the

CCG 108 to make a WDS channel change decision, (including requests from
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canpi ng. [0024] One of the APs 102a-102c of the CCG

108 is designated as a master AP, (e.g., AP 102a). The
woret7asswP nmay be desi gnated autonomously or bpCT/US2006/042597
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acpqrdaperiyith the present invention. A non-member AP, (such as AP 1024),
desiring to join an existing CCG 108 sends a CCG addition request message to
the master AP 102a along with capability information of the AP 102d and/or
BSS information (step 202). The CCG addition request message includes the
CCGI of the requested CCG- 108.
[0027] The capability information includes, but is not limited to, the list
of frequency channels on which the AP 102d is capable of camping and
information as to whether the AP 102d is capable of reporting channel
utilization or interference measurement. The BSS information is information

related to the BSS served by the AP 1024, (e.g., whether or not the AP 1024 is

using the common channel to serve its own BSS, and, if yes, how many STAs
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desiring tojoin an existing CCG 108 sends a CCG

addi tion request nessage to the master AP 102a al ong
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information (step 202). The CCG addition request
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message), or may be 1ncluded In a new stand-alone (management) frame. The

CCG addition response message may also be included in any conventional
frame, (e.g., a probe response frame or an association response frame), or may
be included in a new stand-alone (management) frame. |

[0031] Figure 3 is a signaling diagram of a process 300 for exchanging
messages for leaving a CCG between an AP and a master AP in accordance
with the present invention. A member AP, (such as AP 102b), desiring to
leave the CCG 108 sends a CCG deletion notification message to the master
AP 102a (step 302). Upon receipt of the CCG deletion notification message,
the AP 102b no longer belongs to the CCG 108. The CCG deletion notification

message may be included in any conventional frame, (e.g., a disassociation
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[0030] The CCG addition request nessage may be

i ncluded in any conventional frame, (e.g., a probe
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as well as any measurement information relevant for selecting a new WDS

channel.

[0034] Upon receipt of the channel change request message, the master
AP 102a may optionally respond the requesting AP 102b, 102¢ with a channel
change response message indicating an accept or a reject of the request (step
404). The master AP 102a then determines whether a change of the WDS
channel is necessary (step 4086). Alternatively, the channel change may be
initiated by the master AP 102a without receiving the channei change request
message. If the master AP 102a determines that the change of the WDS

7.



[0033] Figure 4 is a signaling diagramof a process
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I o
 ¥f k :1C equest nessage. |If t
n{rlrgl?fger %A%%%i&@%%hﬂ@%@@%ﬁs t he change of the

[0ABEL hanneVltarsativelys she ypastee ARSI ARy 162, Y889 Drohdcast,
e CCG 108 a channel change

B 10 fot
congsEdéfgmiﬁ%gsﬁbea t‘%‘éng\ﬂsc s dIreRaFea T Haifst HanTege to all
mésthep ABL)102,0088] tol hefofhaihaeheaRRIEPL QPRI NG Uil Tew
{4 n inor i gn on which t he channel change is
@g‘éﬁ%}f twﬁéw dggeaster 4R H2a intends t@fs;m:él ((stfamﬁﬁh ). Elach
t JERR Ps. e sanme channe
mf6 g?ﬁtg %eP %Sb’ tlpgtfsfai1 c anga%(%s‘ﬁltt%%a({’}llagﬁgln&%%ﬁerprﬁ%, Teppnse
mggsage rindjeatio £heedelayp mstatearyafiai thiean ad nbﬁfsetlﬁar tSr']FiﬁIs 1(|)4b,
' ify, th As of their, BSSs of the channe
RS AP ol RIS Ayt Bkt BESR 0 Lhe chanel,,
manhdiet iAdsal 02k, MB268R0MABtr VEP N0PR et imiSEASha$8AS :&gtvﬁgich
W t.h r*t_‘)gis APs. [0036] Alternatively, the master

theodhp REe Will dake plasgd dBrasumablyt iusing the highest delay
reﬁﬁt@@%&kne ?f ERARREIbeE I)ﬁfégﬁ)ﬂf)t ﬁﬁﬂ)ﬁaﬁf gi%%%fs tﬁssgila‘}%ewftﬁ the
a

channel change command at step 410.

[0037] An AP may create a new CCQ. The AP that wants to create a
new CCG selects a CCGI that is not used by any other CCG of the WDS. The
AP first scans all frequency channels on which it is capable of receiving to
detect all CCGIs in use in the WDS. To reduce the probability that the same
CCGI is accidentally reused, the CCGI may be randomly selecte(i within a
predetermined range. After selection of the CCGI of the new CCG, the AP
becomes the master of the newly created CCG and starts broadcasting the
CCGI with the master indicator set.

[0038] Where two or more CCGs are setup, an AP may select a CCG to
join an available CCGs. The selection of a CCG to which an AP attempts to

-8-



menber APs 102b, 102c to informthe nenber APs 102b,

102c of the new WDS channel to which the master AP
waQem/ossends to switch (step 408). Each nenbePCiM®S2006/042597

102b, 102c then responds with a channel change prepare

response nessage indicating the delay necessary for
Jeinemaro heovetfyrmpdi autsismotdsbby LAACAD drhensh &N @hanually

10). Based on the responses fromthe
‘e “gfrgdg%?gﬁ%é bfi“l (SR, &M, i tenpn ADAMY. or Fhoemanual

stleetidri mudd behdesbrabheir banglers haRggmuil! ﬁuﬁaﬁ&goph@%% the
es bly using the highest delay reported by one of_
V‘élﬁé aﬁ‘éﬁﬁé‘% ewgteﬂ%@ﬁ!: bageslcon traffic xeqyirements asd Wikheapabilities
: 10, [0037] An AP
tRe ®eS PBFABIMSRANGE a@ﬁ’l@gﬁtg @V)&%Lﬂt %fé% N ool the  same WDS

may create a new CCG _ want’'s
chanpebcG sel ects a CCA that is not used by any ot her

. RAI Il frequenc ]
058 0, 15 MR in kg BPl e RsangoalL T LFCTRY irent
ABb| CEEESAPE migot mallifot WaSe the chApsbifg, Bmaﬁﬁrﬁﬁ%ﬂat&ets
that t S i s accidentally reused, the

o eBéq%aﬁ@fg% ‘&%P’é@t wnngel ptherd nethet@lemmg&hahaﬁ'@g. are

i I i . : W e
oo 38 il QiAo W AR B IRVl nap
nojrhavdeg sithnthis hepadiiily shioubd hbeerresitera e IOU('E‘& ghléi;)@/ﬁt is the

. CCG? tup, an ma

o@g%ﬁﬂha\a{v{%&éﬁ @{eﬁnng{#%m ‘aglr: SC?:Gsp The sel ection
[06#0]a CCGThe mhiteh Adhllmbﬁia&%mﬁéAp ngrgllﬁg,g abﬁﬁgy“ﬁgﬁ%“asﬁ }s/elected

f us an ,
i Faeplsies 1 hhomg AR AbRad sl el hneE GAM, the

I ' e bl e i a ere,.
A e et A R B P PP s i Bopoestine
a pRYt CoGas@n vdrich rcasd theyr wouldr mmﬁ]oangl bﬁeo%g@aﬁialstérl AP of
' hi d t he S ca on

e e T M) o atioPe g PR (i dovoted Afrmay
beARlardebadltiiesmaspail id dikerdodd\@ndetfifie Wit ARBer APs.

tain APs im or may not have the capability o
O s « By dgtplieitbe &Y thastmertedibse CG heconDs the master AP.
A GhHasRel APt R8EILHM Jrb&dals Iﬁgyvﬁy %Hgée*}SH a%{t%nomously. For

example, the master AP reselection procedure is triggered when the master
AP is down, when the master AP desires leave the CCG, when the master AP

has not transmitted anything for a predetermined period, when the master AP

unsets its master indicator indicating that the master AP relinquishes
mastership, or the like.

[0042] In addition, any member AP 102, 102¢ may trigger the master
AP reselection procedure. Figure 5 is a signaling diagram of a process 500 for
exchanging messages for reselecting a new master AP between a member AP
102b, 102c and a current master AP 102a in accordance with the present
invention. A member AP 102b, 102¢ sends a master AP reselection request

message to the master AP 102a (step 502). Upon reception of the message, the
9.



canping. In order to maintain connectivity with other

APs of the WDS, an AP not having with this capability
wehoridsaeever create a new CCG unless it is theCcomsyoies2597

that is active in the environnent. [0040] The naster

AP 102a may be manual ly or autononously sel ected and
maste) &t d@2a| mayheptiesaliy sA@dwz,aamrsAPecmmcﬁanumsbynse

et B ol 08E R iR dO%F itk oD Teaiatorch®s 102

tl(emundmts Iiltscmsﬁei“ fnedicavou 6l iadit Queadll Gﬁ}ieh*)fn&ﬁﬁ&nﬁPé 102b, 102¢
ster AP the newWwy created CCG. |n manual
rﬁ‘ P{ﬁf’F%ﬁg{Sﬁ esée?,tém Pracpduregis drigaersg (step B6)s A awtster AP

ré&‘élefcﬂﬁn ﬁ@%ﬁé{ Béﬁoﬁﬂec@ g§ Yhe ngaﬂﬂﬁc,&gg%gb Vidot ar%(é gh% Rgster

ot her APs. efaul t Crea
%é@iﬁ&@sﬁ he master AP. A master AP resel ecti on
For exanpl e,

dur ered aut
GRSF ot & TRE PelbLABTERS % L OR0PE B Yoy | ahpereaninhans.
Foih exan@lef;rthépneﬁ ﬂl@m.r Nhemal e FBRERE HY e‘%@ﬁéﬁgﬁﬁ% metrlcs
n the master AP has not transm

a%fﬁ?ﬁﬁ‘?%@%%% of Flg?jétl’é ARithe §Gser Fetiexample, thﬁemﬁ&sttsemay be
trARi PS8R b SitE$ HahdbRhERbOs | Pk %ﬁi 'vxﬂau ttﬁ%&uél?egb Jopric

mast er AP rel i nqui shes mast ershi p,
mpj; bgdglectesias angwireatier ARP 102, 1020 may trigger the

er Al Iec ion cedure ure
et 8 IR S ARt e i
am‘agﬁSntﬁmlEEESGDEQtll PotdcdleW FoS b&AmHid ghic 3network
menber AP 102b, 102c and a current mas 102a in

mapazenentoRroieceh sush asrsimpla nﬁmktm@nagemwrm@tocAP(SNMP)

orl e f,t
r, EBn A0S S O GOUEE 560 S SR GHEE roort and
updade pPetational tiseametaragad Béténgstaffecﬁﬁglﬁx?&ﬂ’ﬁi)thmce of the
V.. S€ ster AP.resel ection respaonse
WS AR EOCE | B FhrgmeeesSomed SeBies( @rconsuin an AP
da'fhbaseasﬁc&f aAPa 102 8ag e tUNTeSatids baBs L@ITB) NdkGah AP tRay
di cate ot.her. menber APs 102b, 102c that a nmaster

co Pedef "i’?ré’n hardwanes pembinedqrqusine shalp 0806) reghlar or
RS QU e BB T I
the AP’s database and adjusts the behavior of the APs accordingly.
Alternatively, the software, hardware or combined routine in the AP on a
regular or triggered basis checks for updates of the parameters and settings in
a remote database relevant for a group of APs or all APs.

[0045] An L2 Ethertype or L3 control protocol may also be used to
communicate signaling, bit fields and/or information elements. An AP may
contain a software, hardware or combined communication routine that
interfaces between the external L2 Ethertype or L3 control protocol carried
over the IEEE 802.11-based WDS or BSS. This adjusts operational settings of
the AP directly after receiving such a L2 Ethertype or L3 control protocol

message. Alternatively, it may indirectly adjust by means of one or more

-10-



[0043] A new master AP may be sel ected by any

appropri ate neans. For exanple, the new master AP may
woeomsssoted by exchanging metrics associ at ed RCTiUSE®Gch42597

of the APs in the CCG For exanple, the nmetrics may be

traffic volune or sinply random nunbers. The AP with

intpempgighedatabeses applimgbledo sedingleatP asa gragvofiveBs.er AP,

4] A I|n bet ween the APs and the naster AP
[drgggﬁbe ré&hgg@ g ‘part of non-IEEE 802.11 protocol.

[aeeﬂ] examil.e, A geAR6d CoN b dm BN AESRR cd%h‘HhQﬁQh for the
h as s | e network rmnagemsnt prot ocol (SNMP) or
v@géﬁd@d “ﬂ'geﬁﬁﬁfp CORIIM lwwyten@ynd@du@@ mbutadm rafl APs
. wheRh th@A®s UBEA EniORE'e QEBBP?A befs and settings
af fecti n%Ean AP's choice of th channel and CCG

[09H8] par aket er Thenvhetlmid |oﬁgsmh0chnmm)r mdcompﬁﬁngPthe step of

c<RAIRE 00 AP R e el S0 o R AP of

theooceneampmg @ adWIDEY el ed fusbd ifG9 5 WIS SnSorf K thember
or s of the paraneters and settings contal ne
?10{ &F"&s dat abase and adj usts the behavior of the

[06fs] accopdi ngrYe Akt N %E eéﬁﬁk’(ydmfeﬁ@ 50f &%@I éalhg haled Vé@ep of

or conbined routine In on a reg u
designadimieenetst iasapigabk snefmbenxhﬂabﬁﬂlec(ﬂct}fm PMESTE AT, S

tt dat abase, rel evant, for a group
08560 e " o7 e InefPIeE oioRhaRE: RCrammmatipg Hhe Stb of the
mastet Ad cqrdinacioly with 08h&OmBbes APt 6F 19 r@@'@'fﬁlats&ectnﬁ]and
nalin LI el ds and/or informati on el enent
coﬁ:ﬁgﬂ:ﬁ ﬂﬁp@bé anpaldopthe CEGr dware or conbi ned
pITuni cgti o t f.ace e
[ngt er nal gL2 glﬁﬁé;?%fggd g'lrgaﬁl h@%ﬁ{fr ® %nrag(?olglo tsctgr‘? Eherein

eagh aperpbry AEEE’DI&OQCi}lbmaéthSGGI B5the wxg&mimt s
af t

Q%%;?f/: ggalsuc 4 n hgft QP‘%}%{J g l[:} l?ed”F“’prtB?o@QGI is

trmma’@d vidohe bﬂaﬁ)les{@inyframb ai@Ya piobe rBGIon¥e AdnUSt bY
one inter medl ary dat abases applicabl e

[O(It;%ﬁa Si nZ;‘I e Aﬁ‘eo rm’ét fogh @nrbodiment 094 6ThaEaivo dheeGCSHT is
trz{&Qﬁ?ﬂedlnaé SABLP Rk ¥argyt onomous channel coordi nation
[0054] he 8. The method as in any of the embodiments 3-7, wherein the
master AP transmits a master indicator associated with the CCGL.
[0055] 9. The method as in any of the embodiments 3-8, further
comprising the step of a non-member AP that desires to join the CCG sending
a CCG addition request message to the master AP.
[0056] 10.  The method of embodiment 9 comprising the step of the
master AP determining whether or not accept the non-member AP.
[0057] 11.  The method of embodiment 10 comprising the step of the
master AP sending a CCG addition response message to the non-member AP,
the CCG addition response message indicating an accept or a reject for the

request.
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WDS in a wirel ess communi cati on systemincluding a
plurality of APs wherein the APs communicate each
wotbherssdoa a WDS. [0048] 2. The nethod of enbodCm#IS00d/042597
conprising the step of establishing a CCG conprising a
lurality of nenber APs, the nenber APs of the CCG
&%ﬁﬁ})i ng ok-a VAbS wiethudess mamiyfafrthﬁrmnwfnﬁ@g-ﬂhevherein
2. of the CCG [0049].3. The, net of,
HHECORS adfihiof roliifer miiasgk? st edisaBRbWE remsmatign of éhapon-
nembvey Alhe nmenber APs of the CCG as a master AP. [0050]
he nethod, of enmbodi ment 3 conprising the step of
[(fq?@ mast er- AP Th§omsthed iof erabedimenth k2, nwhbesin Abe getpalbmty
. - | . . : anne _
T ormEen LRl SeEp oA £ Ot OREL ok Rt REIR non
i A ey supporhirfermatiar s rte vdesth&P thé nbhen&Ger AP is

megmRe

e. h | .. [0052] 6. The
oAeA¢ 6P HSor o fhont Ll SR G igedence sicasurement, and
intforrmstion tedtedite :0BSS @brvad ehohiBERbardpa probe

onse fra [0023] 7. The method of enbodinment 5,
[({}ﬁgf ein tie %@F methofl afsin epeef the embodiments 9118, wherein

tHe @05 ddA9R6M I%qugﬁem@galégdisaﬁmil{he?n%:%%et&e B Rrgbg request

enbodi nents 3-7, whereln the maste rans
measagerandrad} associatian sequast etkssagdh t he CCE . [ 0055] O.

' f t.h nmbodi nents . 3-8, further
OBREL T 98, b e SR B herin
theo{CGICh atlftitionCesspenst Riseade(s mAHidelon §£9 H%L%fmé%gﬁonse

to the ster AP . [0056] 10. The method of enbodine
m§ss ST 35SPHAtIeR EBsRINSe mestaget er AP det er mi ni n%
her no - SRR : ofh (L1, .
[O%_)Eg}i et hgg' ofhéﬁb%g%?ﬁ%tﬁtg qulorhq@ onpr | gelrnﬁg qlﬁ‘gggst gﬁ) 1§f Whgrein
thegaer AP coasidienyatble@dPredafi capabilities pb tixen omasagfert AP and
- P, .t.h ddi{ion .response nmessage

thlte%lgg%}i Jr%&[gsﬁ {né:@‘%:%egt mgiihg;ﬁéj i1} éitelcepmm{x}éwﬂe&er or not accept
the non-member AP.

[0063] 17.  The method as in any of the embodiments 3-16, further
comprising the step of a member AP that wants to leave the CCG sending a
CCG deletion notification message to the master AP, whereby the member AP
is withdrawn from the CCG.

[0064] 18.  The method of embodiment 17, wherein the CCG deletion
notification message is included in a disassociation message.
[0065] 19. The method as in any of the embodiments 3-18, further

comprising the step of each member AP reporting measurements to the
master AP, whereby the master AP selects and configures the WDS channel
based on the reported measurements.

[0066] 20. The method of embodiment 19, wherein the measurements
include at least one of interference level measured on each channel, channel

utilization of each channel, number of STAs detected on each channel, and

-12-



request.[0058] 12. The method as in any of the

enbodi nents 9-11, wherein the CCG addition request
worswag®incl udes capability information of thecT/us2006/042597

nonmenber AP. [0059] 13. The nethod of enbodi nent 12,

wherein the capability information includes at | east
idapditiss of 9TAstasspcistedduencly noialrerelRB. t hat the nonnenber

S or infQrmation as whet her the ]
“ﬁ“’?ﬂﬁ%mﬁf APtlihs? TEPE6 ¥ By ane B{B&E‘? e 8&%’%&?&? 19-20, wherein
the ildazatdnoentaigcludé @ié‘a@ﬁﬁiﬁéltgﬁéﬁéi‘tmﬁtSTﬁ?sngssocia’%l to the

i nf.or iop related to a BSS served b§the non- menber
ngg@_nbe[rgg%@]] the b‘%ﬂ% chanpeldisaspme) taayBSF dhonelnbsadi withis its

oRnIBES WheleshBmbBEAPCG addi tion request nmessage is
i ncluded in one of a probe request nessage and an

[0068bci at i28n r Theewethrdsandge . any066 e mboahﬁeﬂfetmﬂ, Afther
N A t di nents, 11-.14, rein.the

gty o A8 I HLRIRE AP i BB g el hange
reguebentesspensahaBa SAFE AP 15 #RC AR P ﬁt\%ﬂg@sg{?o change

. [0062] 16. The method as in any of
A i vobn Seceintal the charnahaleage ARscumaDase of
t onegof abi bt ngenber. AP an e
[dr?g ﬁ‘%er 019 3APS Tiﬁﬁc?il?lctiléacﬁ ?"E tg %lé)%%l]&n 2 étvérﬁ?ﬁe%ﬁ n%‘e chelfinel
chgneeneaauest meessage dpeludése amo nrdee bl préfPrenk®¥63]a héw WDS
chEiS et hod as in any of the enbodi ments 3-16, further
comgr'i sing the step of a nenber AP that wants to |eave
[00Re] CCG 2dndi The andih6d Gl i@t A of Bhd Ehﬁ%Hhﬁéhtg%ﬁé‘@Wifuﬁther

th ter, AP, ereby the nmenper AP is withdra
C%Wﬁﬁei{‘gg c ep[@oé% mfsgerTﬁB sandireg) sothammsd dibapge regponse
[ ' p 1] ' S €.1s
mERE | e redestify Shepiben U &e*%?%%g%ﬁe?ﬁ’o@?%@n% ange
refuesigeessasgen any of the enbodi ments 3-18, further

OB20E") 28, P8 R T OBl Sy B B, e
congiresins the etepost thg ihestet PP VBRlifH AN RIhnel change command to
the melr;ber APs of the CCG if the master AP decides to change the WDS
channel.

[0072] 26. The method as in any of the embodiments 2-25, further
comprising the step of an AP creating a new CCG, the AP becoming a master
AP of the new CCG.

[0073] 27.  The method of embodiment 26, comprising the step of the
AP selecting a CCGI for the new CCG.

[0074] - 28.  The method of embodiment 27, comprising the step of the
AP periodically broadcasting the CCGI.

[0075] 29.  The method as in any of the embodiments 27 -28, wherein
the AP randomly selects the CCGI within a predetermined range.

[0076] 30.  The method as in any of the embodiments 27-29, wherein

the AP scans all frequency channels before selecting the CCGL.
-13-



based on the reported neasurenents. [0066] 20. The

met hod of enbodi nent 19, wherein the measurenents
wonelndsat | east one of interference |evel neEREUMUSA6042597

each channel, channel utilization of each channel,

nunber of STAs detected on each channel, andidentities

[RT7ETAs  a¥ls ociThecntetlwdeas in rm;rhﬁ"rthAFém[)@ﬁﬁﬁhts'Z 3.30T Réherein

h d t -20, wherein the
HERGEAAPY B e S RB Ry conPgraliomprodiepton i a
Bﬁ@s@xamabbaf ﬂh@ mémbémp@is Aise {d tHeWDRRRGRaNnel is

BS channel used wthin its own BSS of the
(ﬁ@%}ge g‘ d ghén r?éxvh@ﬂtlas einbodingerdts 3-B%, further

(ﬁﬂﬁﬂﬁhﬁeﬂl‘ﬁasstg{) 2 thfe %Qﬁgf AP AR ol hﬁ%tgx lg % Wé&% Shannel

menber AP of the CCG sending a ¢ ann
lh%r@ag@ec@sem rmster AP, wher eby the master AP

nnel on recei pt_ of the
[d?ﬁ’g]nﬂgf c ange t@f#%?&é? 9]0%151% sherstepoef the
m@.teermﬁahen&mg Qibhaﬂh@lf Ean fh%nﬁﬁﬁm% I ARG E gﬁﬁggs to

msss%g Vw[gg es an or der of preference for a new
P The nethod as in any of the

[oegopdi nenys 2@11@ g’ne;tflbl(% Bpgﬂar)&ﬁ Mk 33 nﬁu'ttlt;' G oy & tn#gﬂésg%% %he( spep

nmaster AP sending a channel changé iespo
ofthmenthey R senyling abdvanAp ¢hange srpqnmese mes@agdna) tHamaster AP,

enl.e 007 5. thod as in
WO e o e AR s frHerGs i WEBpFhanany i s is
spemryiupbheetmisin rthé\E’h&ﬁ[lﬂl Bgn aBfeheSdagage comman
. eatarl]'g . gr Pg of the C(%G i%féﬁe rmst‘:aer%AP deci des
Obgl hang t heT Hiashof . embodiment 634;THvehereirh ddeashammel

C 1SN
e ol it gL SRR Sndao MBI AL BB
[0R#2l er AP6of t Rlae memth@Das ih COFAIF the enThrlinehto83-85, wherein
th%npﬁ)ﬁ‘h{@ néha%%é &t r| 8' ql%lu(ﬂas am go1fnf(§rrr]ne$;1t10n on which the

channel change is executed.

[0083] 37. The method of embodiment 86, wherein the master AP
considers additional time for member APs that use the same channel for the
WDS traffic and BSS traffic on their BSSs so that said member APs notify the
STAs of their BSSs of the channel change.

[0084] 38.  The method of embodiment 37, wherein the master AP

determines the additional time based on the number of STAs associated to

said member APs.

[0085] 39.  The method as in any of the embodiments 22-38, further
comprising the step of the master AP sending a channel change prepare
request message to said member APs to inform said member APs of the new
WDS channel to which the master AP intends to switch.

[0086] 40.  The method of embodiment 39, comprising the step of each

of said member APs responding with a channel change prepare response
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AP selecting a CCG for the new CCG [0074] 28. The
nmet hod of enbodi nent 27, conprising the step of the AP
woeniredioal |y broadcasting the CCA. [0075] 29PCThiS2006/042597
method as in any of the enbodi ments 27-28, wherein the
AP randomly selects the CCA w thin a predeterm ned
megprge. ifdicitdlg 30delffienevesdurg tasnotifyatheinfSTAR of the channel
£ di ments 27-29, wherein the AP scans all frequency
“C hel s before selecting the CCA.[0077] 31. The

[0687hod astlin Ay rabtholefemRdimBAL $0,3oathrithetRb @t%;h@f the
nepbe % notify the naster AP of any confl%gfa.t I on
S rfé]é’gp% gnming thsadditionabitined besesl prthe delBsinidicated by
s&adBerhBed APs VWS channel . [0078] 32. The method as in

any of the enbodi ments 3-31, further conprising the
[0&8%1) of t4#e nibeenethodoat én rinyi ofgthehembedingendP3-41, further

i s.necessary., [0079 3... The nmef hod of

o (0 M o ieRE P8R it A heslostion TrmSecbpropmhoreby
a sewdnagtea AFhafitheICGhangdegedmand i f the nmaster AP

i des t8 change the WDS channel . %%0)080] 34. The
[Oﬂg‘lﬂnod oft errb%E? repithod30f embpdisrensohdr wherain tthe waeter AP

i ' | e r equest .

el kg8 aSooR LT, MRS ar s aovn
when dhei estendel! [desiresh et heh @G | whiranhe msstoe od5 Hak Ynot

; . Vi t channel chapge .request _nessage.
IS8 BBl S B i eer A7
umdessritd  mhseg eindeQUas indRSSAS StHaR C LI 88adBr K P felMyuishes

reference for a new channel. [0082] 36. The nethod as
mgﬁte Pof the enbodi nents 33-35, wherein the channel

nge c ] St LM [ nto i on.on,which
R e SO
regelectigib frocedure3; triggered bytdny nmestler AYP of 3h8 iIGRE Sending a

TR roiles{ Firaieg 123 BSSUART (o on ¢ hei r
[08Z8s so that The thetkihas inBayFttht enitiments 42-44, wherein
the new master AP is selected by exchanging metrics associated with each of
the APs in the CCG.

[0092] 46. The method of embodiment 45, wherein the metrics are

one of traffic volume and random numbers.

[0093] 47.  The method as in any of the embodiments 3-46, wherein a
signaling between the APs and the master AP is performed by one of an
SNMP, XML, L2 Ethertype protocol, and L3 control protocol.

[0094] 48.  The method as in any of the embodiments 4-47, wherein
operational parameters and settings affecting an AP’s selection of the WDS
channel and CCG are stored in an AP database, whereby each AP checks for
updates of the parameters and settings contained in the AP’s database and
adjusts the behavior of the APs accordingly.

[0095] 49.  The method as in any of the embodiments 4-47, wherein
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STAs of their BSSs of the channel change. [0084] 38.

The nmet hod of enbodi nent 37, wherein the naster AP
wdebt@rostaees the additional tine based on the neabaS2m6/042597
STAs associated to said nmenber APs. [0085] 39. The

met hod as in any of the enbodi ments 22-38, further
opeyiepionel ngrarhetest epd glettitgs affsttiarg AP A¥ndblegtion ©faReaVDS

t t id er APs t o
ik ol T Sre Sidreibin Gropiote datohape ThHarmRe|cach A ichcks
o o Tt SanEch: A2l SbnED coLHORE] itithe o idiabhse

' , comprisin e ste
aﬁéﬁﬁ&bﬁ%\%&%}%@ﬂwﬁﬁgg#ﬁwcgﬂdma change prepare

jndi ' e .V 1.0 noti

e R T e e R
inyp tvhseless campipodicabion sytent dmpudisirgpluralist gmp% vﬂfee?iﬁ the

2 t ] .th ditional tinme based on e
A%E?é@%‘ﬁgf%gtegé}r‘n@egg’?%a@@gey APs. [0088] 42. The
[008Fhod a$1in Thy HktdhefesipsliipRat %@c&ﬂpriéiﬁgtgeﬂluraﬁty of

I Si t tep of .triggering a master Al _
e BT ot Binieeed ceiebiRE G themambee A Byeraotpingeon o

WS uSed ff-thb WBSlardchs HiGnIBHACAPOLe AIDCEEN

42, wherein the naster esel'ect on procedur
[00PBhger e@2at Thastystme aff embadintehe FiRstmpridig & Gavter AP

i | h when th .
e Db s G B ML, S g S S b
copfigdedcetoidoedinges iwiith Gthdr WiRibdrYePITBSHR! CAB MP$8lkstihd Snd

‘ riondi indi cating that the master AP
cop%ﬁﬁflﬁragztgﬁé@ﬁégeilﬁleg@,frfggthq‘8@9’0] 44. The rrFt hod of

di negg, 42 | : tip :
O s o & Loy SFtiRLa) b DU the At ERREAR 5 PR2 swherein
e%hﬁaemgelaARwﬁh‘v NG bosdbats b @CGEEom lsd WIS shgendlo t he

nster AP, [0091] 45 . Th thod as j.n any of the _
[Om di msﬁ?s Z’g}_?% 4s:ysg%gr%ﬁe r?rlrlﬁ)o men 53, WﬂXrem %he CCGI is
transmitted via one of a beacon frame and a probe response frame.
[00101] 55. The system of embodiment 53, wherein the CCGI is
transmitted via a stand alone frame.

[00102] 56.  The system as in any of the embodiments 53-55, wherein

the master AP transmits a master indicator associated with the CCGL

[00103] 57.  The system as in any of the embodiments 52-56, further
comprising at least one non-member AP configured to send a CCG addition
request message to the master AP to join the CCG, wherein the master AP
determines whether or not accept the non-memb;r AP and sends a CCG
addition response message to the non-member AP indicating an accept or a
reject for the request.

[00104] 58.  The system of embodiment 57, wherein the CCG addition
request message includes capability information of the non-member AP.

[00105] 59. The system of embodiment 58, wherein the capability
-16-



the new master AP is sel ected by exchanging netrics

associ ated with each of the APs in the CCG [0092] 46.
woher7vstdeod of enbodi ment 45, wherein the metrPCT/USL@G6/042597

one of traffic volume and random nunbers. [0093] 47.

The nmethod as in any of the enbodinents 3-46, wherein
informatian ingudes slclenst ore #fPs liah df froqueraigtobanAflsithat the non-

f. SNVP, XML, Et hertype )
oS40 TP 8T i G S A 5
capethie df asporiingnshadinel ReilREHEA | RN eFerbice %@dsﬁkéhlenté and

. t.i onal rangters and settings affecting an AP
. f’rﬁg??%ﬁaa?e%tq‘ﬁé" B@ésewaﬂﬁm thgrenapemierAft ored in an

t abage, r S . f the .
[ngf)gﬁet ers'anawhge t r?g%gggﬁglgfgi%ﬁl %]L? delﬂ%g‘@%gzggaf@s%em
thenh G jasskigon meabedtamessagef ist heeludRsl &ic onedofhgl yrobe request
9 f
pi

&
t haod as.in any of the enbodi ments
! 4% %e?%g%%B%?lg?irgﬂ%‘fStb’é‘?‘sgﬁ%?'ers and settings
[04FLPELt i n$lan ABessyseheatiiammf of e M ERRRREE7 80 wieRin
wher eby each AP

.in a renote database |
i, E0F 3fitiqy astpais pashBep i mebidercinande Sbet prage response
i d e ‘and adj usts the
n%ifﬁgag{?idgﬁd%f Qisﬁgﬁﬂ%qg%@grgg?%?éﬁ [0096] 50. A system
[004P8laut 0¥8nouThe sashent as Goragiynaft thererhloodimeWBS5 7613 wherein

i [ i system i ncl udi a pluraljty of
R A RSB e B P Rre P e behepbreabantaf end
tHeOD@berSAf AT énchydddeim idle @OBGA! JBREIMBINE FRREHS RHAR accept

lurality of nber APs configured to establish a CCG
t}{%ﬁgmﬁlélﬁﬂéer;&%ecanpi ng on a WDS channel used for the
[09DSojanongst heTe g?s%mAfsSinoé#p;ﬁ Mh%bcld%tgﬁﬂs %e%lx%;‘ﬁ%rein a

system_ of enbodi nent 51 conprising a naster
eyl deptayrenty tohlearetbe IC@Essenfls tah6CGCBeletiba mmiication

mg

B L AR ot A, DS TB R o
CCGannel for the CCG [0099] 53. The systemas in any
[O8£1(5]he egE.Odi 'PEQ ts?stgéf gfzém%&eiglle;n? 63, wherein the CCG deletion
notification message is included in a disassociation message.

[00111] 65. The system as in any of the embodiments 52-64, wherein
each member AP is configured to report measurements to the master AP,
whereby the master AP selects and configures the WDS channel based on the
reported measurements.

[00112] 66. The system of embodiment 65, wherein the measurements
include at least one of interference level measured on each channel, channel
utilization of eaqh channel, number of STAs detected on each channel, and
identities of STAs associated to each member AP.

[00113] 67. The system of embodiment 65, wherein the measurements
include measurements reported by STAs associated to the member APs if the

WDS. channel is same to a BSS channel used within its own BSS of the
-17-



each nenber AP of the CCG broadcasts a CCE on the WS
channel . [00100] 54. The system of enbodi ment 53,
woher@sspothe CCA is transmitted via one of a bPeawsmoe6/042597
frame and a probe response frane. [00101] 55. The
system of enbodi ment 53, wherein the CCA is
mempberAlted via a stand al one frane. [ 00102] 56. The

j of .t he enbodi ts 53-55, wherein the .
YR AP T i DS AEOPT AUTREEBPoLEissts SUhT, whiein
thérmeler AR B0LA8EuRA toHead Y eHaemePehddzed@udlt hiiage to the
enpodj gents 52-56, further conprising at ['east one
o] eréﬁg‘gﬁ'xem%y fPgttee 4t decidasdoshanes sl WS rhannel upon
réRUITLTRARA ohnddieolBIEE A O oI N the CCG

wherein the master eterm ne 'mhether or not accept
[9Hd Shon- B8rbeThapysteth eberdbodimeEE6a,deahétenn thedpaRsE change

. - AP jndicating a cept or a
r el AR E o prones Porh o€ PP gnel.
[G036Hi merD. 57 ThehstRind akhe LR éth&Hiﬁff%ﬁ?ng-G& wherein

e ihcludes capability information o
e RERERA Tsqentigpreoinsend 2 chygnelchange arspamse diesenge to the

g beWagT £i Pt yi rmati on includes at
Ieggt ongkgfggﬁﬁﬁggﬁg#ﬁ§f%%ﬁ %cy channel s that the
[09dhHeber”1AP Fhy sysiepors iniamfyosfithiei anb@bindeatsVB8I7T0E wherein

- ' bl f tj ng channe
P00 BSE R RL BPRE § Rl LS iomieind to the
mienfber Altsi afithe €GG éfthe an@stBSEPREMRY twh&lfg:e {HRWIRG8Mnel.

AP. [00106] 60. The systemas in any of the
enbodi ments 57-59, wherein the CCG addition request

i in i 0 r E e
OSSR T2oc TSP AR08 B B MPURREARHAR, P e
CORRIERE & lpastarme OP cindigumd do wentte 35713630@@; Qifyesdltfedtﬁ% a
djst | nse nessage is.inc ed in one of a
SR, B Aol OISR S b 51 b el ana
perisliadly. brb0EREhgGRe CUGI. System as in any of the

OB o0, s i ety S o
selects the CCGI within a predetermined range.

[00120] 74.  The system of embodiment 72, wherein the AP scans all
frequency channels before selecting the CCGI.

[00121] 75.  The system as in any of the embodiments 72-74, wherein
the member APs configured to notify the master AP of any configuration
modification if a BSS channel of the member APs is same to the WDS channel.

[00122] 76. The system as in any of the embodiments 52-7 5, wherein
the master AP is configured to determine whether a WDS channel change is
necessary and send a channel change command if the master AP decides to
change the WDS channel.

[00123] 77.  The system as in any of the embodiments 52-76, wherein

-18-



t he nunmber of APs included in the CCG in determning
whet her or not accept the non-nenber AP. [00109] 63.
woher7agsvem as in any of the enbodi ments 52- 62pCTiuse®in42597
a menber AP that wants to | eave the CCG sends a CCG
del etion notification nmessage to the master AP,
th aresihert AR inemifignredto sendi 4 Hermsh chamgga ﬂehﬁes(ﬁ@ﬁessaﬁe to the

R0 P T aSTPRE RS PSR (A SREUnFS Whstheltte WD channel
changesis apicadsa BN upBs SRgRing %blémnn@iseh&{g% 1BYSER %&%%a%cg

f the enbodi nents 52-64, wherein each nmenb

[ nf i gl ed §he yetsan of erabediment 7 sWhgretllh sherglaargrel AEange
é!\ﬂﬁarsﬁ Qiéséaﬁg% iHRRlaes ﬁ%r&tﬁj oqg)trgfe%h%e ?(S)Iné 2} aflﬁgll 12]

channel based on t e rep measurenen
[®H.25The sEBst eﬂilrxefsystdmdalsrlarﬁnﬁﬁf t}ydwanbocmﬁdms 76-78, wherein

nis_include ne,. of terference
o IRURELE Bhnt CatB%ult indiiin SBingn mPretion sai ehich the
ckante]l changels, exdeiteg@r of STAs detected on each channel,
dentltl es of STAs associ ated to each nenmber AP. _
“ﬁﬁ%@ - THesysteamob erhodbnrmiek?, WberEWnéhelmasthleAP is

cOTRARY oF I ri
assoc|[a’(g{{§<ralléot§1 gidt% Gating n%%ﬁ S%%l ? I?’ﬁ&%%f e}ls Aihe same
ckammnel tfor thSW%atmmﬁlc aisd BSS tﬂnaﬁﬁcl b1 thelr BSSS odo that said

e e S b ST 16 RS oK ook FBaiont | gur o

[@0a28end @1chamhelsystead 8L chRBHARENTTBE, SRAS et tﬁ@ %‘nm&t &P is
AP, wh reb t he, mast er AP deci des to change t he

cquigns erpipgi the additinmal; iz baseshan ermqfub@t of STAs

[YercH Lled he system of enbodi nent 68,
ag\/\%glr%el nots[ﬁg@chan%eg%l)ﬁwange request nessage i ncl udes an

[09288F of 88r ef Fhemystehons an ramy MG ecdiabsitinenfH08-88] wharein

f th nbodi ts 68-69, wherein
IS AP 22 S eBBiad g, nel G CEHINGL ChAneACPopREn Geatest

messensesdi® 38agbet APsN® inform said member APs of the new WDS
channel to which the master AP intends to switch.
[00129] 83. The system of embodiment 82, wherein each of said

member APs is configured to respond with a channel change prepare response

message indicating a delay necessary to notify their STAs of the channel
change, whereby the master AP determines the additional time based on the
delay indicated by said member APs.

[00130] 84.  The system as in any of the embodiments 52-83, wherein
the member AP and the master AP are configured to trigger a master AP
reselection procedure, whereby a new master AP of the CCG is selected.
[00131] 85. The system of embodiment 84, wherein the master AP
reselection procedure is triggered at least one of when the master AP is down,
when the master AP desires leave the CCG, when the master AP has not

transmitted anything for a predetermined period and when the master AP
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menber AP requested the channel change. [00117] 71.
The systemas in any of the enbodi nents 68-70, wherein
woOher7aswer AP is configured to send a channel PClaSg®6/042597
command to the nenber APs of the CCGif the master AP
decides to change the WDS channel. [00118] 72. The
uggels etts amaisteramydicdtor himdivaibiogi weatt $hé 2madterf APt Relinquishes
Siﬁlsi ng at | east one AP configured to create a new
‘%‘%@J‘r )P'sel ecting a CCA for the new CCG becom ng a

[0asSREr ARG tTihe HaeCs anBodRhditdBEaldnk b OBAC asktd9AP
the CCA. [00119] 73. The system of enbodi nent 72,
TW’?E%“E‘PH Rrpeedape (is fHggerpd o1 ary anemberCAB offtenChCasending a
nidede e [ 74 em of
er?bod[ikprrgﬁét 72,05\(;\}»1Ja ?eesltr?gt éQ%A téga%gseﬁg ?‘ﬁ requency
[¥H&Bhel s &ef oMhessybtent iangntdry EXHe. erhPOiZinty 84-SB&vherein

[ ny of t enhodi nents 72-74, wherein the
ORI AP eTieut P SHOTEH e thies fetocltieb i tngach of
tloAPs gutled Co@. nodi fication if a BSS channel of the
5‘? r APs is sanme to the WDS channel. [00122] 76. The
[@ m a8 n AR spstepnel anbrstiment B, Bherpin thdmetiics dareene

om&ﬂ%rvoﬁﬁnbana%ﬁh&ﬂﬁﬁﬂnﬁ&sdeterm ne whet her a WS

channel change I's necessary and send a channel change

[G9dAPlnd i89. t h&hemsstem dPirdeay dthetamisdtaments 5@ 8¥\BSherein a
any of the

. anel. . [ 001 7{. The.system as_in

Slg]q S Bk %e%%g%("ﬁ,l; W@Eel}ﬁﬂ’@s{%n%grls@ﬁf@%bygq}}ee@f an
SNMBSMLAL2Rthestype Restoeol] SHLES oBsBR%edoP t he nmaster
OAE wherehby the naster AP determ nes whether the WS
[0943Ghel ORanglhe sysieme s an anypfithecuebadimgntsh52-88awhetein

ailekall 4 R0 . 18 st.em o
Op‘;ﬁb‘)di ment %%tefwgﬁ%?(glgﬁtt% e C ;é%llﬁél a%éansgééi?%t Ol}]eg{ the WDS

chrepehgad iG(iG e stared on der ABfdapakedser eneecliyosach ABWhecks for
N AL —
adjnets tHe behhvibngf ihaf APyRcHRTngNy. Whi ch the channel

[OB?Q’ﬂge | Bl.e Xe’%‘}liletz esgétem aé in any of the embodiments 52-89, wherein
operational parameters and settings affecting an AP’s selection of the WDS
channel and CCG are stored in a remote database, whereby each AP checks
for updates of the parameters and settings contained in the remote database
and adjusts the behavior of the APs accordingly.

[00138] Although the features and elements of the preéent 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 preferred embodiments or in various combinations with or without

other features and elements of the present invention.

® #* *
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[00126] 80. The system of enbodi nent 79, wherein the

master AP is configured to consider additional tine
woaoo7esdoer APs t hat use the same channel for POEUSBB6/042597

traffic and BSS traffic on their BSSs so that said

menber APs notify the ST?ii‘JAQIrMéhei r BSSs of the

channel change. [00127] system of enbodi nent

What i8QlainiI g: n t he master AP is configured to determ ne
the additional tinme based on the nunber of STAs

dssoclmta dvit‘elesaiodmmuhmatﬂﬁls sy$te@d 28¢lulzng BN %mﬁéﬂitt?nbf access
mast er

pomtsz%ﬁ EWM ﬁllt“ nmbodi nents 76-81, wherein t
iy  CQRRIBIcR e AR Oélh%rn@eﬂ ﬁr‘@p&i@s distribution
syste ?Wll%)t d”ﬁi?t by el APS
ystend nmber  APs o gt&hfgpnaégcv g\@%ﬂga%hn etl oC ltoﬂeﬁ)ﬁa g WD S, the
method\@omprxsnmg to switch. [00129] 83. The system of
%%bgfl nent 82, wherein each of said nenber APs is
APIghingq a; edardinasad chanmel geupn€PCED amemepmsiagaa eplurality of

e R I L B TRt o

WDS amestgetheARetithear AP estHIEOWdi tional tinme based on the
el.ay i.ndicated by said nmenber APs. [00130] 84. The

grabing ona Ahpmyng the webduirneRs of 8 668G abuarma@te‘&*hﬁel’ and

B AR ot Rt kBt an bRk Albst thenblaC o selecting
and corf@@lﬁﬁglﬁﬁe WDS'I%a@E@I ifsr ff eeiged. [00131] 85 The

system of enbodi ment 84, wherein the master AP
resel ection procedure is triggered at |east one of

en t.he nma do when the master AP desires
Y oavel i ERY o tIie AmbtheRo ohab Aoembennd wothe COG
broadcat¥ a"C08; fdficst d when the
mast er APunsuét gpl@gﬁnlgg?g?gﬁﬁgg: 1? r§‘eqndl cating that
the nmaster AP relinqui shes mastership. [00132] 86. The

yst of e a nt 84, wherein the master AP
esel %Jrr@ 3 wherpgythe €GF1 an jraremhistedapizobne of a

beacon H¥METRd %Bﬁﬁ&eﬁgpﬁ_&% ﬁrﬁ AP reselection request

message to

4. The method of claim 2 wherein the CCGI is transmitted via a stand

alone frame.

5. The method of claim 2 wherein the master AP transmits a master

indicator associated with the CCGIL.

6. The method of claim 1 further comprising:
a non-member AP that desires to join the CCG sending a CCG addition
request message to the master AP;

the master AP determining whether or not accept the non-member AP; and
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[00133] 87. The systemas in any of the enbodi nents
84- 86, wherein the new master AP is sel ected by
wexedTassgomg nmetrics associated with each of theCcMeS2006/042597
the CCG [00134] 88. The system of enbodi nent 87,
of traffic volunme and

ein t nmetr.i cs one.

$06 BElRet AP dipg 3, SET: 33ditian,Hsponsrmaasense dnhemon-membor
AP, thHeh€OUmeRlifIBAt fespénfd mgsS; ' i t

e A LR e RS R aT b AoBE BN for the
requeskM_, L2 Ethertype protocol, and L3 control protocol.

[00136] 90. The systemas in any of the enbodi nents

52-89, wherein operational paraneters and settings

qf f ectpl ' Cki Lt chapnel and

are stor glél%:e}rll&gr?? Aﬁggt%bﬁ%&ﬁ%@ﬁe%&(ﬁjﬁ@cwgg@ message

includésocapabilityemfofmution pdthorioarMeaibéryglt i Ngs cont ai ned
in the AP's database and adjusts the behavior of the
APs accordingly. [00137] 91. The systemas in any of

Sna NP RBE oLl 7 SIRBi R FARRHNT il esmincludes at

least onkashel lishdf EREgudmRy SiRAI14 Bhat tREOH & -dadabas
wher eby each AP che%:rks for updates of the para%eli GI:Irlasy support,

informapgn sas ttpnybetlen sheatbri-menieer &bbtie ciphbbaof @pdrting channel
-1z ] U the behavior of the APs cor.di ngly. [00138] S
utlizafh P 343 bR RN P erranics 0forrig cilpied o a basic

servicel s8Y €BBBYBeied BILBtd hbsndRptPAPr ef erred enbodi nent s
in particul ar conbinations, each feature or el ement

can be used al one without the other features and

l e s of .the preferred enpodi ments or _in various
Torb ?m@«% AU CIBIG SYRAEI, the C PG addibenaraguest message is
included i@l [ BN, I VB What i s
includef BB 51 £ rofer RS Mo BB M SrOL il Bt Bpmessage.
including a plurality of access points (APs) wherein

e ARs co icate each other via a wireless
]E)(Pst r ]B%W%gggﬁtw Wpherein theHod G addidiaroresponse message is
included A of£P B{*&Benlaés'pgﬂsé ﬁ{estserl]gee éﬁ?{? ‘an! arl]sesociation response message.

11.  The method of claim 6 wherein the master AP considers at least one of
capabilities of the non-member AP and the number of APs included in the CCG in

determining whether or not accept the non-member AP.

12.  The method of claim 1 further comprising:

a member AP that wants to leave the CCG sending a CCG deletion
notification message to the master AP, whereby the member AP is withdrawn from
the CCG.
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nmet hod conprising: establishing a coordi nated channel
group (CCG conprising a plurality of nenber APs, the

worodyassePs of the CCG canping on a WDS channebCuaseno6/042597
for the V\DS anong the nenber APs of the CCG

R TR R e SRl S

1[@&&3{ GRS sel ecting and configuring
's lnclt he V\D%ﬁcﬁ:)%aasﬁggﬁﬁﬁgr th%%%CCG 2. The nmethod of claim1l

wher ei n each nenber AP of the CCG lbrogdc_?ﬁts atﬁCdG of

%éﬁ ? ) 0
Hﬂg: ?ri% é ft‘%ﬂ%“‘%@%‘%r&r‘]’g{]{g‘%@ged vig gEe of a
R T L L R R U S

mastelalfbﬂesélleatm arfil cbhéigeed Oheo WD dRadinéebgiddl tdIe the reported
AP transmts a master indicator associated wth

meaquGHBe . 6. The nethod of claim1 further conprising:
a non-nmenber AP that desires to join the CCG sending a
CCG addi tion request nessage to the master AP; the

Ifast eThéFndti @l 6T Bidith MeHPareinr tH@En%‘é@@heh@@ élaclude at least
on- nenber AP; andthe master AP sending a

one of r18§?}2fﬁr§élcﬁe@§ gyeneasured omeank ndEmnd, ChiillenéICthhzatlon of each

channe} dIgLIItl‘Jtlb%F 8? eﬁ#gor}fsg((ﬁgiﬁﬁac%%e tgﬁ Ig%%c aagm% C ¥ p(iﬁc@ntmes of STAs

assoma\w@t@bﬂc}i Reert6és Agdi tion request message incl udes
capability information of the non-nenber AP. 8. The

method of claim?7 vvherein the capability information

t st on a list of fregquency channel s
uﬂﬁs 7 %tlhﬁa y14]s upierein | Hicor meaisorements include
¢ e r.
measm?%?%%%fe%?ﬁe?z T —

is same trf @ bastd srvicel set €BSBS) chabasl Gsed within its own BSS of the member
APs. '

17.  The method of claim 1 further comprising:
a member AP of the CCG sending a channel change request message to the
master AP, whereby the master AP decides to change the WDS channel upon

receipt of the channel change request message.

18.  The method of claim 17 wherein the channel change request message

includes an order of preference for a new WDS channel.

19.  The method of claim 17 further comprising:
the master AP sending a channel change response message to the requesting

member AP in response to the channel change request message.
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service set (BSS) served by the non-nenber AP. 9. The

nmet hod of claim6 wherein the CCG addition request
worewag9s i ncluded in one of a probe request POEASAYE/042597

and an associ ati on request nessage. 10. The net hod of

claim6 wherein the CCG addition response nessage is

i ncluded in one of a probe response nessage and an

865 0CTThbi ABtHRSERUISEN TSR method of claim
6 wherein the master AP coﬁgFéé%gnégﬁgeast one of

thgpupister APssepidinge chemmed changdBommaaridiéo thieBesmbér APs of the
.APs i nc] ud in th i n determ ni ng whet her or not
CCG lfz}é’@erﬁl?s{eﬁégﬁd?g‘r@%ﬁgggﬁgpge the WS cheomel of claim 1

further conprising: a nmenber AP that wants to | eave

the CCG sending a CCG del etion notification nessage to
2he nibeenethdd offedaiebyl fubtheFeshairidiei s W t hdrawn from

th ]ES' The net hod of claim 12 wherein the CCG
FEiRtRgE # mevaCén theAR becoming 8 master AP af the new CCG;

ae

i i Al 114 thod of I m
Pl APIRt MR (O A8 rdGD RE B eh (RS and
mwr@m&immpbtmdaaﬁhgrthé\lﬁcm.er eby the naster AP
sel ects and configures the WDS channel based on the

reported neasurenents . 15. The method of claim 14

er el _the . .neasprenen i ncl ude _at |l east _.one of
?\én]'t erter elﬁgglq(g\(}gff%ﬁja?ir@g‘efﬁ’lne% 5‘?‘1‘?1‘%‘?“1?36 Falesty the CCGI
within @t prledatdrindihedfraggeh channel, number of stations (STAs)
detected on each channel, and identities of STAs
associ ated to each nmenber AP. 16. The nethod of claim

ein th surenents i ncl.ude _neasurenents
%pﬁ’?‘f@% I’B‘iﬁ“@ﬁ@ fj@EB Wé’]&r?lél the A geans albdfrequensy channels
before ¥D&tshaPReCd@r.same to a basic service set (BSS)
channel used within its own BSS of the nenber APs. 17.

The method of claim1 further conprising: a nmenber AP
% thﬁhGCG %gadin?_a channel change request nessage to
f e e method of claim 1 wherein the member APs notify the master AP
of any configuration modification if a basic service set (BSS) channel of the member

APs is same to the WDS channel.

25.  The method of claim 1 further comprising:
the master AP determining whether a WDS channel change is necessary; and

the master AP sending a channel change command if the master AP decides

to change the WDS channel.

26.  The method of claim 25 further comprising:
a member AP sending a channel change request message to the master AP,
whereby the master AP determines whether the WDS channel change is necessary

upon receiving the channel change request message.
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master AP, whereby the master AP decides to change the
WDS channel upon recei pt of the channel change request
worewag™9418. The nethod of claim 17 wherein tReT/US2006/042597

channel change request nessage includes an order of

preference for a new WDS channel. 19. The net hod of

claim 17 further conprising: the master AP sending a

ghanneheGhangRl HESRARSSs ARER | B
. nmember AP in response to the gﬁ%ﬁéﬁ@ﬂéﬁ%ﬁ eqﬂ%?’teslc message
includesess agder2df préfierenes fmda abwodlginnel7 further conpri sing:

the master AP sending a channel change conmand to the

menber APs of the CCGif the nmaster AP decides to

gbangent Th hod ;of claim1 :
_ further E%%tpﬂplﬁsoﬁ%gi:MS%A ole é%?lil ér:gﬁ%n?\@vﬁhéé’ée ©Runapd includes
timinghafomatioraonashieh tAR chhnhBEcayEG8GxebhedAP sel ecting

a CCGindicator (CCA) for the new CCG and the AP

periodically broadcasting the CCA. 22. The nethod of

ai ﬂ@ﬁ[ i e rapndonl y..sel ects e CCQH ..

g\/lé't him'r[;ﬂé pred ?t ((qet; %npaﬁ%’dAgﬁ angeres ’ot.heTWé‘Sf‘F‘é"t %‘E} degsiders; additional

time falmwiebed ARNehAPuSEMe Sdhefl SLIHRD Y GRAMNED i
) selecting the CCE. 24. The et hod ofrcPain1f§$?§§g{%nd basic

servicetgeé (BS¥) araffiesom bla¢it \BSHe sorsbaesaiPmeinlsearyAPs notify the stations

cenii Lop.nodi ficagtion if a basic service set
(STAS)(OE%?#C%%‘%%@J“}}%C Eilch BE8%APs is same to the WDS

channel . 25. The nmethod of claim1 further conprising:

t he master AP determ ning whether a WDS channel change

3(3; ne’Eb@smeyh%da.r%f t:{]aaénnm ewhﬁ%hg ethi;d fated hﬁﬂmﬂeterﬁnines the

.. C e €£o n t mast er eci des to change the

additiopaEiizse fzad o gho pHEThE oIS ¢ astosiatedsoraid mamber APs.

conprising: a menber AP sending a channel change

request nessage to the master AP, whereby the master

P deflee methsd ofieldinr 29 hertWBSchprirghg-change is

Tlec essary )
the master AP sending a channel change prepare request message to said

member APs to inform said member APs of the new WDS channel to which the
master AP intends to switch;

each of said member APs responding with a channel change prepare response
message indicating a delay necessary to notify their STAs of the channel change;
and

the master AP determining the additional time based on the delay indicated

by said member APs.
32.  The method of claim 1 further comprising:

triggering a master AP reselection procedure, whereby a new master AP of
the CCG is selected.
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upon receiving the channel change request nessage. 27.

The nmethod of claim 26 wherein the channel change
woequastoomessage i ncl udes an order of prefereneeTfuseoos/042597

new channel . 28. The nmethod of claim25 wherein the

ann chapge, ¢ nd,d ncl udes .1i mng i nformation on
%’u c hﬁ‘ﬁ emSﬂg"ﬁ’n 8? ﬁéﬁ%‘nﬁ% Whergin éﬁ% é)aasgtzg AHgeselgetpen) procedure

is trigBéred at rg S| S i £ onal
o rsflred 48, Whe LB e AL AR A fhetr ap
desires\B@veer tid (AC@navHzas the srastier AB&iay BSS)tranahittéd @Mything for a

detd hei r BSSs. s th(gt Eai d menber APs notify the stations
predeterapined qeriqde; anchgehent theycmagtaindiP chasefe. 1ts0 master indicator

indicati®s BRsk fe ﬁ{agi;épt Ap fg@g@g@'}\lgﬁq_ﬁﬁﬁ% er AP det er mi nes

the additiona I me e nunber of STAs
associ ated to said menber APs. 31. The nmethod of claim
her conprjsing: the master AP sendi ng a channel

f
%ira n ;ﬁ‘ﬁ r@%ﬂ}oél oleelatmt Shwthergin the saasterddd eeselgido procedure
is trigge P hT A AIRRAR (18 QG e aha g Lot Ay heelbidion request

messageR® thespapthiriPW t h a channel change prepare response
nmessage i ndicating a delay necessary to notify their

STAs of the channel change; and the nmaster AP
sed on the del ay

tergq ni_ng,,t ddi.tiQnal .tine
iﬁ;idi c %dnggm!a:_f’g_c ﬁ‘bgé_ ﬂ’[bf.r_e]@z. THeenaser AP cisaselected by
exchangidgddbfics 9804 ARG thidalcB W8 th B AP ﬂpﬁiee?(l@?
resel ecti on procedure, j%ereby a new nmaster AP of the
CCG is selected.33. The nethod of claim 32 wherein the
dure is triggered at |east

st AP resel ection oce
e o h%\ﬁ%‘??%f)ﬁeoefréé% rﬁ%,&yy%iege%m mghBEgs are orgseferafie volume
and rafi&sthBinb&ave the CCG when the master AP has not
transmtted anything for a predeterm ned period and

when the naster AP unsets its nmster indicator

%Pdigﬂ%ing hat the master AP relinqui shes nmastership.
4. Thee miethed ofclaimi hnvdmrairepctigneaking rhesween Abe APs and the

master 6§} %%E‘fo?ﬂleﬁr&?%gg 'of a simple network management protocol (SNMP),
extended markup language (XML), L2 Ethertype protocol, and L3 control protocol.

38.  The method of claim 37 wherein operational parameters and settings
affecting an AP’s selection of the WDS channel and CCG are stored in an AP
database, whereby each AP checks for updates of the parameters and settings

contained in the AP’s database and adjusts the behavior of the APs accordingly.

39.  The method of claim 37 wherein operational parameters and settings
affecting an AP’s selection of the WDS channel and CCG are stored in a remote
database, whereby each AP checks for updates of the parameters and settings .

contained in the remote database and adjusts the behavior of the APs accordingly.

-96-



Is triggered by any nmenber AP of the CCG sending a
mast er AP resel ection request nessage to the naster
WAR00785599Fhe net hod of claim 32 wherein the neRCTASR®E/042597
AP is selected by exchanging nmetrics associated with
each of the APs in the CCG 36. The nethod of claim 35
wherein the netrics are one of traffic vol une and
ggndomy : 0 l: aj er el
e e s O RO Sy et BT I pfufbafty of access
points Fﬁé%sb hedehy tha AR coamsinumpicete easto okhermnigan@iveless distribution

r ol (SNWP),. extended markup | anguage (XM.), L2
systemB(FIRDY 5o SHP5Tb a1 BUAAOTSTE PR SPBTEBaFANGBY e WDS, the
systenfT&)trﬂﬁﬂsﬁf .claim 37 wherein operational paraneters and

settings affecting an AP's sel ection of the WS

g hplumelitynd 1GEmIareAPsocqtfiguredntoABs Bl RBas CcootIBIABN channel
@&?‘E Aggchg%ﬁs faor updates of the paraneters an
group Pork TeRwOST AP Gampme apasWiky elberrelarsgdddy the VDS among
the me%rbrﬁgg%&\;\ﬁé? elod.hg,f\Ps accordingly. 39. The nethod of

el n’operati onal paraneters and settings

afhestérngPabefy desiphR@bd omehgt i WRSnBEAN®Y 2N4hCEEG, the

are stored in a renote database, whereby each AP
mastercAEcheingtonfigyaed $ogioordimape vtk tather anembet ARmgsf the CCG for

. i n in_t r dat se a dj usts the
selectng% §§i°8§ﬁ8¥mtnﬁ&%&ﬁg’ﬂ:ig%?%%&ﬁp%%%(?ﬁ- a wireless
comuni cation systemincluding a plurality of access

£oi nts (APs) wherein the APs communi cate each ot her
l.a alhereysdem dif's thaiiimut40o nwhersie me4dDShentbesy AFerdff ghe CCG

ayt on s g£hann rdi pnatj for the WS, the
broade§s AR PR SO pl Be VP o hamsaler  APs

configured to establish a coordi nated channel group

(GCG, the nenber APs canping on a WDS channel used

4%r tHee ¥pSeanofigldihe 4remhereidRbe BCEIds GehhsBed via one of a

ster AP bei.ng designated anong the nmenber APs of the

beacongﬁne FREQRS TesPORES Hgre®NT i gured to coordinate with

ot her nenber APs of the CCG for selecting and

configuring the WDS channel for the CCG 41. The

43/st eThobysieai of 4thinh a1 evReras thae0bET AR rahsiife835a a stand

alone frame.

44. The system of claim 41 wherein the master AP transmits a master

indicator associated with the CCGI.

45.  The system of claim 40 further comprising:

at least one non-member AP configured to send a CCG addition request
message to the master AP to join the CCG, wherein the master AP determines
whether or not accept the non-member AP and sends a CCG addition response

message to the non-member AP indicating an accept or a reject for the request.
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broadcasts a CCG indicator (CCA@) on the WDS channel .
42. The system of claim4l wherein the CCA is
wonemgsieed via one of a beacon frane and a pPODAIS2006/042597

response frame. 43. The system of claim41l wherein the

CCE is transmtted via a stand al one frane. 44. The

systemof claim4l wherein the master AP transmts a

485t eThengli<takObf RRSAL UB! fHeMbihNHd @C@qdqiﬁﬁn J&ﬁlest message
) system of claim 40 further conprising: at least one
includemoeapaditity indPrmetibngithd non-wenibexr APG addi ti on

request nessage to the master AP to join the CCG

wherein the nmaster AP determ nes whet her or not accept

ihe nope P § hh.on_esponse .
inessaggeggg?ﬁg(ﬁgﬁgﬁg#gégggﬁﬁPﬁ@EEbgghgm gngggﬁ o1y ngludes at
least anej eft Tist of Heequamicgsthadtheld Hhas theedimsthBbMM® may support,
. V\Eer ein the C%addi tion request nmessage incl udes
informatignas jtoy whethemthe groromemmben d¥R s nismable of aepoTting channel
0y t 0 ' 6 In the capabi.lity.information .
w8 ST PO RSN, SO Phlitd AL o basic

servicet sedt(BSS¢ semredipyties néft-hevberpgert, information as to
whet her the non-nmenber AP is capable of reporting
channel wutilization and interference neasurenent, and

o f ' | d I, ' t. (BSS .
A8, VTR PSP o8 T e hp e e et pdiigrorodest pessage is
include#bin\byes 6f 4 pirlise Q%E\e%@ Hhdds@Pe HRAAUGS Esé&ﬁ?&’?rétﬁleasﬁ message.

i ncluded in one a probe~request nessage an
associ ation request nessage. 49. The system of claim

ein the .addition yresponse nessage is )
‘ﬁc Y"Jﬁ%«a syFtedh 8&?@1 % Sthereiay @Q%@é@&g@l EPYPORGe message is
includ RSO Ebf & Prols @%E)é%@ -an; foofk&hm
45 wher ei nrﬁtr he ma tgllrS c% %la Eeirasn Qa%OF%a;&s({%{%e% Ogl?e message.
capabilities of the non-nmenber AP and the nunber of
5§£S ipcluded in the COG in determ ning whether or not
cepthe AEstephohelaberddawherain theanasier b eonsilarmatilpast one of

canaIHEE 1 0o TFRERIE A0S B0 Bubyh A0 B BFRRIAGR coc i

determwhiegebliethe® or not accept the non-member AP.
51.  The system of claim 40 wherein a member AP that wants to leave the
CCG sends a CCG deletion notification message to the master AP, whereby the

member AP is withdrawn from the CCG.

52.  The system of claim 51 wherein the CCG deletion notification message

is included in a disassociation message.
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menber AP is wthdrawmn fromthe CCG 52. The system of
claimb5l1l wherein the CCG del etion notification nessage
woO007s599ded in a di sassoci ati on nmessage. 53. TRETAR06/032597
of claim40 wherein each nenber AP is configured to
=gpor tyneasyrenents to e Jmast er , _Whereby the
5t eﬁ[‘hRPs sgngmctog ciﬂ c%(ﬂfvi’]@‘?ﬁeé% 9458 (sheraes repdigured to

reportOthdaRAréBBREd 86 MRASHLSIERNW S aj
P 53 vvheﬁei n the neasurenents i’n%ﬁé‘%}gtﬁeas %ﬁe&%fé&ds and

configuresghe VB ehdreved Ibased surthe repoetedimehaneetentshannel
utilization of each channel, nunber of stations (STAs)
detected on each channel, and identities of STAs
83SOCiTRkL . ; T t of ;cl ai
53" wher ei%gst e%?}e%i%ﬂfggrrgﬂ%@g% g‘?% ee'&%gi%%g gg%aﬁ’t%u‘he at'least one

of interfependecldvblymstsarab s ehsh elahfel, kbafBebatilidRGohfofteédeh channel,

VDS ﬁ%annel s same to a basic service set (BSS)
numbezh of, 1¥AtIgRE d(TFAR) detactedvpn BEShorchanaeheandr idepditicss of STAs

associated tﬁ)é%ﬁgﬁ%{ibgl-ﬁi 40 wherein the nenmber AP is

configure 0 send'a channel change request nessage to

the master AP, whereby the master AP decides to change

the WDS channel upon recei pt of the channel change
pequedhensysteye. 7. clalne syt avhegbirc| then Seaseemients include

R T -
is samét@iabHlc ¥WheqQl St (BBIRILehe\Bsbd vsﬁ?rﬁfn i%% hﬁglr B%gsmﬂe%ember

[

channel change response nessage to the

APs. request ed the channel change. 59. The system of cl aim
56 wherein the master AP is configured to send a

channel change command to the nenber APs of the CCGif

e .cles t | & 60.
1 o . LA DO RSPl g e
channeARhangtirgguest messageatetlee nRwt&QEP, kiherebRehe Hﬂa@é@@%’a decides

i ndi c (CCd), for the new becom ng a master
to change %WZ‘%W@@@W%W@&R@ tﬁg%ﬂéaébdsmg‘@rqmstmssage.
61. The system of claim®60 wherein the AP randomy
sel ects the CC4A
57.  The system of claim 56 wherein the channel change request message

includes an order of preference for a new WDS channel.

58.  The system of claim 56 wherein the master AP is configured to send a

channel change response message to the member AP requested the channel change.

59.  The system of claim 56 wherein the master AP is configured to send a
channel change command to the member APs of the CCG if the master AP decides
to change the WDS channel.

60. The system of claim 40 further comprising:
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within a predeterm ned range. 62. The systemof claim

60 wherein the AP scans all frequency channel s before
weeb@nssaeg the CCA. 63. The system of cl ai m 40CTiuse®in42597

the nenber APs configured to notify the master AP of

fleai Bt BonRButiel tnsrBate amew GGy seloctiag WEGG indicator
(CCGIF ne@“cc“'c'h ﬁ%ﬁga%af‘s't mﬁ&lﬂ“ﬁf W%c%melﬁeﬁodmauy

AP is conflguré erm ne er a
broadcamngéheﬂ(i‘(éhessary and send a channel change command

if the master AP decides to change the WDS channel .

65 The system of claim 64 wherein the nmenber AP is

GRo. ok afvsiin "G aBel B IR AHPEAR ST ET o 2309 1R coar

WithlnwmehletextrﬂilQeﬂESng’eannel change i s necessary upon
recei ving the channel change request nessage. 66. The

system of claim65 wherein the channel change request

in n._or ref erence for new
anneﬁe Sggéen?’hi i 8’1}165?1 ﬁ? ﬁﬁ% ﬁll?ﬁx]'%quency channels
before w@mﬁg tﬁ@@(g@}_commnd includes timng information on
whi ch the channel change is executed.68. The system of

claim 67 wherein the master AP is configured to
nsider additiqn | er APs t at use th
S fﬁ%ﬁﬁ%‘ien? ?C?% %Lﬁ%lﬁ oA AP spyfigaraskto notify
the maé%%%Pth%tfn Sorfigd, Q
netiy theylst g?il%o ﬁlS STAS 1c?ﬁoh|‘i?ta %ég %geﬁ%%S) channel
of the méraiee ARNmrgene 69thadWEDSwhueamebf clai m 68 wherein the
master AP is configured to determ ne the additional

time based on the nunber of STAs associated to said

@nbefhéb\ Stgrg fh&aﬁxs o) senég} ﬂ%g%r?m? %&yg@ conﬁgured to

mast er I S con ur ed

determm@né]’eéhdéleq WIS slesisitg] chadigsdk dld%@ﬁ&@'?r NP sdrd hrbf}ﬁh'i‘i‘el change
ﬁa g menber APs of the new WDS channel to which the
commapgdf the ppastex ARudedidessin chamgede Whtthchdnseli d menber

APs is configured to respond with a channel change

65. The system of claim 64 wherein the member AP is configured to send a
channel change request message to the master AP, whereby the master AP
determines whether the WDS channel change is necessary upon receiving the

channel change request message.

66. The system of claim 65 wherein the channel change request message

includes an order of preference for a new channel.

67.  The system of claim 64 wherein the channel change command includes

timing information on which the channel change is executed.
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prepare response nessage indicating a delay necessary

to notify their STAs of the channel change, whereby
woOher7vaswer AP determ nes the additional tine basas26/042597

the delay indicated by said nenber APs. 71. The system

cI m40 wherei n the rAP ndth mast er AP
g% ? i SOTER (© g aP?IBgQ?EX’ gt t i‘I\PnFaé & &tF j i§n configured to
iddi 8 r t
constd %‘Sﬁé‘*‘@l {ERSI D mEBeY AR Rt A% She kifCHiaiel for the WDS

traffic amdlt basieRereselset (BSS) praffiedon ¢helr BEBggsr tithtasaileasinber APs
of V\,h st.e is_do V\,hen the master AP
notify R ﬂ@@% hanvebehapenas not

transmtted anything for a predeterm ned period and

when the master AP unsets its master indicator

69di cEhe ngystéat of helairas68r wieréiel ithguiskesr AP is configured to

masters 73. The systemof claim 71 wherein the
determﬁ%%ttg'ie %ﬁhﬁ)lﬂ?’é)@@ﬂ efémeogafﬁdo@édth% nugnben gf YRS asseigted to said

r AP of the CCG sending a nmaster AP resel ection

membe:f‘:%?agst message to the master AP. 74. The system of

claim 71 wherein the new naster AP is sel ected by

exchangi ng netrics associ ated with each of the APs in
e CT% systenTipé clajer 6nvdiereimithe masbheréd? is tdrefigured to send a

anndBAbE HEB Budd et Aoy urpors, L0
memberNEPARS tABGhdW SWIES ERAnAE {5 witBel QB?PIﬂI N%é r AP 1ﬁf|:e ds to switch,

si npl e networ k managenent pr ot ocol exten
and eaﬂhr wfupaicamgeraber (AR4)is dodfigired ttppeespoatiowdth aalaHahﬁel change
ntrol protocol. (7..The system of claim 76 where
Prepar% 68?%‘{95863@%%%%@@% dayinacgssaaytocotily ﬂrﬁmﬁ'léﬁs of the

channez %Bgﬁ?é O Hefel vﬁ?@h@%&t%?w l—x’le%%qus ff’He a&%ﬁ iy %m?noased on

abase, ereby each Al or upda es 0
the del@}amdneamtbbﬁemdsmtemmsAE@nt ained in the AP's database
and adj usts the behavior of the APs accordingly. 78.
The system of claim 76 vvher ei n operational paraneters

d ' ' sel ec f t VDS
S S R HLA 0 PR A SRRGDAP A b e ap o
conﬁguwétﬂ: tekyiggaeh MBsteARTebélectifl Prégedire! WhcPahR Heﬂé% $naster AP

and settings
of the CCG is selectegd

72.  The system of claim 71 wherein the master AP reselection procedure is
triggered at least one of when the master AP is down, when the master AP desires
leave the CCG, when the master AP has not transmitted anything for a
predetermined period and when the master AP unsets its master indicator

indicating that the master AP relinquishes mastership.
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contained in the renpte database and adjusts the
behavi or of the APs accordingly.
WO 2007/055994 PCT/US2006/042597

73.  The system of claim 71 wherein the master AP reselection procedure is

triggered by any member AP of the CCG sending a master AP reselection request

message to the master AP.

74.  The system of claim 71 wherein the new master AP is selected by

exchanging metrics associated with each of the APs in the CCG.

75.  The system of claim 74 wherein the metrics are one of traffic volume

and random numbers.

76.  The system of claim 40 wherein a signaling between the APs and the
master AP is performed by one of a simple network management protocol (SNMP),

extended markup language (XML), L2 Ethertype protocol, and L3 control protocol.

77.  The system of claim 76 wherein operational parameters and settings
affecting an AP’s selection of the WDS channel and CCG are stored in an AP
database, whereby each AP checks for updates of the parameters and settings

contained in the AP’s database and adjusts the behavior of the APs accordingly.

78.  The system of claim 76 wherein operational parameters and settings
affecting an AP’s selection of the WDS channel and CCG are stored in a remote
database, whereby each AP checks for updates of the parameters and settings

contained in the remote database and adjusts the behavior of the APs accordingly.
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