[ 0001] METHOD AND APPARATUSFOR COORDI NATI NG SEAMLESS

CHANNEL SW TCHI NG IN A MESH NETWORK [ 0002] FIELD OF
WORMENTOON [ 0003] The present invention is rel BCEASL@®6/012549

wi rel ess nmesh networks. More particularly, the present

invention is related to seam essly coordi nating
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wirel ess systeminfrastructures include a set of

access points (APs), also referred to as base stations
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sane channel as ot o eAhance t
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and in time. This implies that a channel might be perceived to have little

interference by one MP while another MP suffers from high levels of interference
on the same channel. Similarly, an MP may suffer from very little interference on
a given channel at one point in time, while the same MP on the same channel
may suffer from high levels of interference at another point later in time. This
implies that MPs face conflicting needs and preferences in terms of which
channels to use. This can be summarized by the following:

1) MPs have strong incentives to use the same channel as other MPs
in order to enhance their connectivity to the mesh network. Moreovef, the mesh

network has strong incentives for the MPs to be able to communicate with each
other.
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network has strong incentives for the MPs to be able

to communi cate with each other.2) At any given nonent,
wdizbdeemnents MPs in a nmesh network see different PCEWSE®6/012549

of interference of each channel, and thus have

di fferent individual preferences as t o which channe
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coordi nated frequency and channel changes, an
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means they should be able to change channels. Such channel changes should be

performed in a coordinated manner such that the channels changes are seamless
and the QoS of end-users can be maintained.

[0011] While traditional wireless local area networks (WLANSs) do not
provide any means today to ensure seamless and coordinated frequency and
channel changes, an amendment, (IEEE 802.11h), was made to 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.

[0012] However, IEEE 802.11h dynamic frequency selection (DFS) only
allows WLAN systems in the 5 GHz band to co-exist with radar systems, but it

does not provide the means by which channel changes can be performed in a
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regul atory requirenents for operation in the 5 Giz

band in Europe. [0012] However, |EEE 802.11h dynam c
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the 5 Giz band to co-exist with radar systens, but it
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oneMP sends a channel change response nessage to the

meggase that lenptrne dfdheMhsirdicatiag Mg CMos intepitpa tpchange from a

first channel to a second channel. Upon reception of the channel change
intention message, the at least one MP determines whether to switch from the
first channel to the second channel. The at least one MP sends a channel change
response message to the CM. The CM then determines whether to change from
the first channel to the second channel based on the channel change response
message. The channel change intention message may indicate a change of mode,
a change of bandwidth or a change of a number of channels. The channel change

intention message may indicate the timing of the channel change.



the first channel to the second channel based on the
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[0026] The present invention solves the above-mentioned problem by
providing different hand-shaking procedures and signaling mechanisms that will
provide the means by which mesh systems can switch channels in a coordinated
fashion. The present invention addresses both scenarios where the relationship
between MPs is one of equals, (later referred as a “distributed” scenario), and
where the relationship between MPs is one of master and slave, (later referred as
“master-slave” scenario). In the latter scenario, the master responsible for

dictating the channels to be used will be referred to as Channel Master (CM).



between MPs is one of equals, (later referred as a
"“distributed" scenario), and where the relationship
woetosaomolMPs i s one of nmaster and sl ave, (| atePCT/US2006/012549
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present 1 nvention includes: Signaling by which MPs
[OOQQbhangé‘HerIEqam’l&oWQntmmelcludes e., channel nunbers or
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chsfidetchiahfglsi N the nesh
4) A mechanism by which an arbitrary MP communicates to other
MPs in the mesh that it will change channels.
5) A method by which a given MP is elected as CM.
6) A method and procedure for channel switching in the mesh

network to meet regulatory requirements.

[0031] I. Signaling by which MPs exchange frequency/channels, mode

and operational bandwidth capabilities

[0032] Because of the need for neighboring MPs to share a common channel
if they want to communicate together, the distribution of frequency/channel and

mode capabilities is of paramount importance in the channel coordination of a
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network to neet regulatory requirenents. [0031] |

Signaling bv which MPs exchange frequency/channel s,
waonaoes/1amd4 oper at i onal bandwi dth capabilities [ 80B2J52006/012549

Because of the need for neighboring MPs to share a

conmmon channel if they want to communicate together,

metigysled! Thldibtibutbd bé@uRNEhis ChaiRtEs ﬂﬂMF@Wi@hangmg this
capabilities is of par amgunt i nportance in the channel

inforgeatinm kegetheto N Andasteryd peen scepatio.ditvolyas &e slave MPs

selﬁ?ﬁgpﬁhb anomaﬁohrt%%leﬁ't@ﬂ 'Thwﬁlo%ﬁ %gérﬂgastt@esassomated
I nformation together. In a naster-sl scenari o,
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ir e _foll omsng describes asso | .
008536 T oG for i L Bl RGeS MR B BRERE RS ometity
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Altﬂrnatlmlaa% AP canreparh itsicappRility informatian te phe CM 05 2 other

MP%aﬂxthldﬂ ¥olicﬁ‘€eﬁrﬁﬁhh&n (Eg the ng & o li‘esﬁ%zmﬁng tx@flanges
un-solicited nanner, : part o ther

neeglied rabrden go estahhsig@mnnete@i@dsuqh atsrawhemiacaeti;ma),bh*ﬁgh solicited
maSanec cti viyt c1t srea%tes\%ﬂ |cati on), or in a
L8P ciead % & en explicitly requested).

[OOB@D34] ’mﬁs@cmﬂhjﬁmfoymamfoﬁmmhm itisdagag drdabtfited
but are not limted to: 1) The channel nunbers or

t0: channel identifiers on which the MPis able to oper at e
on. 2) Fhenaw! aﬁn&nﬁm&ﬁers or éﬂéﬁlélq?éfiﬁm}ﬁ bn v&lﬁcﬂ the MP is
| EEE 802. 11a, : ke)

able he ppetiate ah- bandvvl dth the MP is able to support

100 200 Wl oy e METR il boBhottty S TSI Crdndy

j, opthetikeh the MP is capable of operating , (e.g., 1
single %51 nnel or, 2 or si.muyl t aneous channels 10

20 or 4 ow%maﬁ]cb%imﬁsh the MPagablgie srrrort (e gd LEEE
802M 101 R0 Y G4d NE{MEE% Q@Pﬁ’j' el(P& LQPM}?%)' ng on

surultaneously (2.4 GHz only, GHz only, 2.4 and 5

GHz si ndd) Thasoodley oﬁm@iultaneous channels on which the MP is capable
of operating , (e.g., 1 single channel or 2 or more simultaneous channels 10, 20 or
40 MHz-wide and so on). .

5) The number of bands within which the MP is capable of operating

on simultaneously, (2.4 GHz only, 5 GHz only, 2.4 and 5 GHz simultaneously and
SO on).

6) Frequency agility parameters such as channel dwell time,
minimum channel switch time, configuration and duration of mandated silence
periods for measurement purposes and so on.

7) Any combination of the above, (e.g., channels per band as a

function of operational bandwidth setting and so on).



so on). 6) Frequency agility paranmeters such as

channel dwell tinme, mm nur achannel switch tine,
woanfeiiguoat i on and duration of mandat ed sil enceCpaiS2z@®as12549

for neasurenent purposes and so on. 7) Any conbi nation

of the above, (e.g., channels per band as a function
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Er&cedure [0037] Figure IAis a flow diagramof a
L i mpl emented in a wireless conmuni cati on system
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and Y represent channel ‘identitiers. Th addition to
meshagectarigdicafing e OM's jnteh ombs drege Fidin chsnrad] Xoto channel

t al de.. .chan f. b i dt.h
Y, SHaE s R Titeed BRARdA e Tecidflion 18 B chanee of
ch&elgi the kgl 1®anchRbi doatdia & NhahisB1 dT0melle! Bhdnge of

cha]g’ge. [0038] This nmessage 115 can be sent using a
bapgwisdih £z cchapgerel gambey of charnglp.a e mpgsaga\idht alge corrtains

ntglfﬁhgﬁoﬁraﬁﬁggféﬁ{e $if P of thid é’?glengset' limts the nunber

! message sent over the W r medi um (WM ; while
0038k advditiagessHgelklibngnabesent asingfa lamwadcast fimnieoor £anitast

AR o Al i
md¥igeaelnb ovbietigeRialess Addiudl WMY;hehPtHel Advdiheabf Ading a

whet her or not the MP 110 has correctly received the

unjrasishgme, (onedpreachussopiated MB 140k isshatdt bendsdodnauedse the
roﬁéﬁﬁ%s@ of ?E]éa% ealll}ﬁn)% 410 tﬁ@@l\ﬂ‘ﬂ)é‘gépe%% W%%&ﬁsg%ement

annel enti on nessage ‘agal n
(ACEL épin dne 3P 1116 ioHaabiek whethge o miok the MP ridOskarecorrectly

rec%fav%a t%fe Igngs?sage. In the case where no ACK would be received from a

certain MP 110, the CM 105 could send the channel change intention message
again.

[0039] Upon reception of the channel change intention message, each of the
MPs 110 determines if it will switch its channel to the new channel based on its
capabilities, the radio frequency (RF) environment it perceives from its location
and the availability of other CMs/routes in the mesh network (steps 1201 - 120x).
[0040] Once this is determined, each of the MPs 110; - 110y sends a
channel change response message 125 which can include a notification that the
message was received, (applicable in the case where the channel change intention

message is sent using a broadcast), or an indication as to whether or not the MP



MPs 110 determines if it will switch its channel to

t he new channel based on its capabilities, the radio
wonrewuanoy (RF) environnent it perceives from PC$/US2006/012549

| ocation and the availability of other CMs/routes in

the nmesh network (steps 12G - 120N). [0040] Once this
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has identified another candi date CMwhich it feels

[OOééh of f &aspéonethepthaboehelhange: responseendificasion @hésage 125
0 t he ch e

rec«g %dg%s%ﬁ% g/t[wﬁ‘ei ca% | oélﬁrrlessagg d%gqgmrlg% 5‘%2‘61? ?rol?ﬁ% 1%5 going

to dlrﬁslgé tRaniidie(stdy 131D. t[‘h&i”stldﬁll?o ﬁllbk@? gh({)&)felvlf_llﬁ}’é ’t@rreélﬁimdeg its

. is ang ahnel s st e IS ste

mtsmil qw@ge&ﬂ yzels. ofl?rewlaem ¢ sagasvehare dhe CH 105 only

ser%%‘ﬂ@ﬁ%?nél@@[@ﬂl@ anﬁ%lsemi@mdléhtw Eh R3S %M&%ﬁo&r% the

05 only serves a S|ng O and this
new gharnel cthet(Mt106tmight decide nbt mwform@emhmﬁmaege This

is al 0 anqgﬂp]o%imn%ygfh § 1;1'?i e@l\ddﬁ)ﬂgt t & nﬁefﬁglirgﬂehﬁse&%rﬂiggfms 110

ang SO an oppo
if 1t beléyiee shatmasdtrenient segoirtymvilhRelyis tolh@ke b Hettdp@etiitns

t hat eports will help it to nmake a hetter
(004251 i ot B Hb0 Fepes e dorvest Witk the hnner Srange it
wotld thehREn& HRAREe1CAAAGE corifirmation message 135 to each of the MPs

110; - 110n. The message 135 also contains information relative to the timing of

this channel change. This message 135 can be sent using a broadcast frame or a
unicast frame. Ifthe CM 105 decides to go forward with the channel change, it
can use the information contained in the channel change response it got from the
MP 110 and distribute it amongst MPs 110 so they can adjust their routing
tables. This will prevent the CM 105 and MPs 110 from wasting a considerable
amount of bandwidth in unsuccessfully transmitting packets to MP 110 that

have not followed on the new channel.



woul d then send a channel change confirmati on nessage

135 to each of the MPs HO - HON. The nessage 135 al so
woanicailow4i nf ormati on relative to the timng oPCThiS$006/012549

channel change. This nessage 135 can be sent using a

broadcast frame or a unicast frame. If the CM 105

[004igici des At shpilerh&itedy shepiviltich beuldkdsyisd uldds gehavd thé«’:‘MPs
use the informati on contained in the channel chang

110 gexprbithe GM Yo arihenpehehapger axpcrtrdl mestagenid® after it has
TS, S PSR 00 5
wastirsg lang)naldembie daemabiteofabmWﬁth i ann@m@ts*fullm transmlttmg

i g O SR T A

[0084pp! eMEIN ar X Hétdiad Wy wlhick aul idtaifaed kM:P yse tledfest &siCMeo
hthe MPs 110 send the CM 105 a channel change executed

N 0 after it has changed channels. This

f
[0049] or ”atl‘hg'in&ﬁx er agﬂge% & Rart-8Y %%?]) %e%cﬁ%ﬁgbles an

a consi | e anount o
MPUJosraqum $helCM forthesreshi (on ghqsaddset of ﬁhe ndRb uriter thacmirol

t he cha 004 1] nmet hod
or 158 G EheEHH< fhaeal eth RRLIEr puthR deterbmag A B iR g
int&iédenes sr CI00HHR) aa'ﬂ’ﬂﬂtﬁpéﬁ@ﬂred@y%e MB idsichas Mejebperdizes
rocedur e, which enables an MP to request the CMor the

Qo §ﬂﬂe raHiqikgeyghset of the mesh under the control of

(0046 CM AsthoRMf ik &ﬁt@metﬁ intbPRrAEREP 100 no)
request nmy arise en the interference or hanné

chaael weqyespenesiagedsbyta e (M i165. sdE;hfe thangd channel request
| eopay.di.zes of th trafflc ves 004

mekfiaR o0 B RRp R o itatf (it ek s RtasE tht SiBhitBa to o

singltalkgtinghiannede haoyieish dar@ssmgﬁea&ﬁ nttﬂtllpténﬁus 16be inWoBred
change channel request_ ness ege 150 i s, sent

in tttﬁide xeryranshfarwagdingof the packel to thedastinatign é@ﬁ?reﬂahq ¢hapge
9l.RqH6st HRRLARN lﬁgdﬁaa?u indE RotiRe Sy NAT T BV rﬁ'illowmg

tlple nodes tobe involved in the delivery and
nﬁ%mmw@mn|ng of the packet to the destinati on node. The

change nne uest. nmess 50 i ncl ude sone or
G o AR R PR RRARR RS fPhale] s °F or
per f or migng Hs'ﬂ of predérired ckf@dy®n which to migrate;

3) interference or noise level measurements on the current and

change

candidate channels;

4) a list of neighboring MPs 110; and

5) routing metrics.
[0047] Upon reception of this message, the CM 105 can then take different
courses of actions:

i) The CM 105 may initiate the hand-shaking procedure specified in
section II. This course of action may be preferred in cases where the CM 105

controls a multiplicity of MPs 110.



2) a list of preferred channel on which to mgrate; 3)

interference or noise |evel neasurenents on the
wounteane40and candi date channels; 4) a list of PCT/US2006/012549

nei ghboring MPs 110; and 5) routing netrics. [0047]

Upon reception of this nmessage, the CM 105 can then

take di fif)sasHowg Ol Bigare 1B atlei GMSLO5inhay §éh L AVtHAmMBange
initiate the hand-shaki ng procedure specified in

confgmation messagg; Ho-Withewt gmvapingdks indgniien po de sp te the MPs
116ases where the CM 105 controls a multiplicity of MPs
110.ii) As shown in Figure IB, the CM 105 nay send a
channel igh&dhge CA6NFQSr metyi damdestsaxgaomss’ohw hbssage from the
S intention to do so to the MPs 110. iii)
mt‘fﬁgr%\ymiérTay decide to ignore the nessage fromthe
(00481 er f erthnyhhoidfin the @8] of Aveidd e BRibEd dbdve, e UMW nay
events descri bed above, the CM 105 may perform

Per{erR JRRARUECER 9ThEhe GHITent anf Prppasse shaneslsanslar request
meaegfe%eﬁtg %ﬁﬁhmﬂmga&&ufgm@cmﬁ%m%ﬁge Bﬁﬂu&%ﬂmp

t he channel change or om a
11Qundelotheafontlmé0ﬁ>hel©m 1([53049] I'V. A method mechani sm

oxﬁb‘fuelh()@téb ﬁidthbﬂl\/ﬁﬂs maﬁle ,mm ﬁqhﬂwlwﬂhc}ﬁ@@rcﬁaﬁﬁel ( I

peers an a CM per se does_not eXISt
[0q59ft he rI€§ B RYTYY ﬂi%tybe‘fedé:aé% as ghpwndy Higupel @1@% MPS 110

ard %E@Irsn&ﬂ? AMOIVE et NANAGIsSn {0 HSS; 1tTi§etﬁ43§e§p%ﬁsr%§)1%i le?f each

have strong I ncentives to connunlca e
indiFiduall MR hED ta dedgrmizedvivich shanmdls bhasmellse MHsi 150 still have

enhances _t he robabJI ha 11Q
striY FREGrbelR RETRRR sl cheEoney MR AR B Eh A peSEio siicn
chdri{¥lsl] Thss shhiticesthEi Igubﬂmh@z thatethehsigHb6enp MBE 116 will
follzlﬁrgrfagl i ng ﬁrocedure whi ch enaples an M°P HO to notify
A

furkich hasipshapge chapigiser t he nmesh

[0051] As shown in Figure 1C, the method comprises a signaling procedure
which enables an MP 110; to notify one or multiple MPs 1103 - 110y of the mesh
that the interfered MP 110; will switch channels. The need for such a method
may arise when the interference or channel activity perceived by the interfered
MP 110, is such that it jeopardizes QoS of the traffic it serves, or when it needs to
change channels as mandated by regulatory requirements.

[0052] As shown in Figure 1C, the interfered MP 110, sends one or more
channel change notification messages 1601 - 160x enabling the interfered MP
110; to notify one or multiple MPs 1102 - 110y of the mesh that the interfered MP
110; will switch from channel Y to channel Z. In addition to the change of
channels, the channel change notification messages 160; - 160y may also contain
a change of mode, change of bandwidth or change of number of channels. The
message may also contain information relative to the timing of this change. The

message may be sent using a unicast, multicast or broadcast. The advantage of

-10-



that the interfered MP HOG w Il switch channels. The
need for such a nethod may ari se when the interference
wonrowhamoel activity perceived by the interferedTiBR24d6012549
is such that it jeopardizes QS of the traffic it
serves, or when it needs to change channel s as
usifi@ Adabadealy fiagtiisahat % liadikdithe maniler of 834d gefsefbh6Ver the
in Figure 1C,_the interfered MP HO,  sends one or nore
Wiraless Mediup(WMDnwhile the pdvntase ebpring pamicast figape, (one for

cacfFEPuREd M WIS TSP i Top® 1 Bthie M B lincsp of the

sighflingFines tHe senidecof the drarsdexpeets YMAC atknovdedgemént (ACK)

. addi ti t h |s,..the ch | ch
imd e P g ot e A e aed o BT B FEr SAT i e T
theCbad0@hefe WBURCKC RADYE Hef rdeaivdd Mok Qrcestadndar@ft MP, the

. nhunber. of channel s. _The rressag}%rmy, al so contain .
interfersd MPi13A1 perld spyd the channel Phangy istentinsmepiags@gaiihe
[o0BBESage T‘ﬁ@%}ﬂ.gﬁnélgﬁﬁtangé hgﬂﬁ?atﬂﬂi @ o T8O b 1fde some or

broadcast. The advantage ofusing a broadcast frane IS
all phigte following infornkediomanber of nessages sent over the

Wreles 2di um. ( ; il e the advantage of using a
uni cast 1 PRI RE bpyPriois e SLARR T AYRE 1 10) | 1
that it 2)ans of proféreteabLnidlOnivlivE thafigr:aé; t he
signali 3g_si nce the sender of the frame expects a MA

I C
acknow edebesferenicacyy) noige ilevel imepsikemerts o thecurneat and
rrectly received the nessage. In the
ca cas%g&,}%%?%a%za CK woul d be received froma certain
t arget MProutieg metees.ered MP 110G coul d send t he

hannel _change i ntention nes e agaj.p. 1 0053] Th
0088 Ener LSRR ther el ACEg Aok Bertiah PererA 480 any
neighb®igg MH 1100hal fleer fikde@iffeient chu@sa¥Rf h@ibns 1 Fof éstnple, one
i m for_serforning,the channel change;. 2) a list of

|
of tb;e ﬁéﬂl@a hemthat regeivasithe channgl ghange nogificatipn mespagecis0
magglﬁgﬁlag 16 fchf‘o‘é@l:hé’?@?x‘féa%g‘?%’% 180 ihReniCH EA&NE v?o{ihg% %Eﬁo send a

ate channe routing metrics.
chaymeh chaggeptditificadiont inessalga 166 Ito dtsarejghbuws,i dri it &buldrdecide to

R e S S SRR P R M S
MHEVPR),| | @2 - 110Nt hat receives the channel change

notification nessage 160, ) )
[0055] V. A method by which a given MP is elected as CM

[0056] Operation with a CM supposes MPs negotiate and agree upon a CM

first, this is called the CM (re-)selection procedure. Different possibilities and
procedures exist to determine a CM as follows:

1) The first MP in the mesh automatically becomes a CM.

2) An MP at switch-on determines if one of its neighbors is a CM.
The CM can be identified by means of layer 2 (L2) or layer 3 (L3) broadcast,
multicast or dedicated signaling received by the MP as part of the set-up
procedures, (e.g., authentication, mesh BEACON frame reception, capability

exchanges, or the like).

11-



may decide to follow the interfered MP HG, in which

case it would also send a channel change notification
woresAaAdenic0 to its neighbors, or it could decPdeuszn6/012549

i gnore the channel change notification nmessage 160

received fromthe interfered M HO . [0055] V. A

met hod 3y Tei CM ealgibdq:ﬂ‘el\@t lise. €lxed tfefl tias 1iVirh® @8 @he mesh

at i pn t.h poses MPs negoti ate_and agree
ﬁ?{ﬁ% o% tiEg-f m%ftda Gy alb42 eerfaipepre tepriped 2 of tige or
tie® 0GR WeQirréAdel & &%11%&515&1@1‘.0&15 the M ré@le%ﬁlgﬁ %}H&ﬁﬁwe is re-

exist to determ ne a e first in
initipteddesh aut onatical |y becones a CM 2) An MP at

sw t ch- nd er Slf on bor i s
The OM %‘%In gee .’fz.(g%ea ageoug r%a lzr%é%’ﬁsﬁ)oefw%y (VL% thgrmesh
poﬂtay ¢elhierdfofre aﬁtdmliaﬁddﬂlgqim%ﬂm td theUMOA pi)?dall Es’ii-eﬁ"ékred to as the
alin e the MP as part of the set-up
Pma 8@@&3 ecglenéetW%ﬁ%@ﬁﬁh Eﬁ‘iW%”E angaapnemesinretroke(e.g.,

Etlﬁéiﬁ%@&dxﬁiécte@%%ﬁé hhﬁe&‘n@a’%’i‘é‘ﬁ@% rod¥erf he like).3) The
CM can Ere set, i.e. fixed for the lifetinme of the

mesh ne MPs wiithetHe mp!ételmkS(ho neighlwirs becomeasahe{iM.

pre- det nt of or tied o t

occurr e ﬁ"ﬁé fnrfln%eo Céﬁé) NSTHE oéﬁlrggﬁ%%ﬁ%ber draw
an Itbfm é){dh&ng‘lﬁfg witht éa&hefgher this Eﬂndﬁﬂﬁlyagbﬁ@ﬁit%ﬁ&lﬁﬂﬁber to

realiza the CMVc es wWth the nesh porta
de?ﬁ@?%@h@%?&?ﬁ?ﬁ“&%&ﬁ/nﬂﬁm nting to the CM Aportal is

referred) tmeqaps BetePRiRd 11 CMULA GRATEBBATF ORe Q&En\b%? Bf Rops

mesh net wor k a non-nmesh network, (e.g., Ethernet

fronbﬂwmeﬂumréaltqrefrqmtw@tmtasreﬁdgmom MBut er) . 5?] The
t gt i.ghbors becones the CM
MPs_wi %&Alﬁgect eSDtln thlJF ﬁf éh%'\?%% g

6) The rm ne nMeans of a random nunber
[0087hw andHelsigidPingeixeaddad go itl}armiﬂr theadhaebhdihgttbtbe methods

r and ygenerate er, to determ ne which M
deﬁ%‘rg’s 0¥ gompprises)th ?E&P 88 §EARS i ne the CM as a

function)of at h@e@ggperlrggrm f r‘ggglgme s Rkt al ?for

froma certain agreed-upon M. conoi natl on
broadeasimulsicast/unicast signaling frame is sent through the mesh network

indicating to neighbor MPs the need for CM selection containing the address of
the originating MP and other parameters, such as time-out values, selection
criterion, default identifier for the proposed CM, reply-to address and so on.

2) A response IE part of a broadcast/multicast/unicast signaling
frame containing the selection criterion response is sent through the mesh
network.

3) A comparison procedure in the MPs is performed where the
selection criterion responses from different neighbor MPs are evaluated and a
decision is made which MP meets the requirements in terms of the chosen
selection criterion, (e.g., highest random number drawn or similar).

[0058] The CM uses the procedures described in section IV to execute and

coordinate channel switches amongst nodes in the mesh.

-12-



[ 0057] The signaling needed to identify the CM
according to the nethods descri bed above conprises the
woabdeaai4og steps: 1) A request infornmation el eremuUSEdoE)D12549
part of a broadcast/nulticast/unicast signaling frane
Is sent through the nmesh network indicating to
[0068] ghboVIVPs Mdikodaad pfaredbitd foe clhginad awitohird ini the rhésh to

addrezs of the ori gi nating MP and ot her paraneters,
me ues, selection criterion, default

[00BIENt i f"I‘He rBteddie ol HQMtﬁMfollcﬁ;ﬂhg sh&saddress and
SO o0On. response par

br oadc ask) A avtitabaen,/asrparh of (@r)gﬁwcmgmf oafre-)auiieatination,
e ) en
peﬁ&ﬁ&aﬁﬁé?&ﬁéﬂ%@e c§ lkx éd&%{ggeﬁzgﬁ% pe%glcl:aen ecailabli‘bhlgg arho%l as
deqoﬁbéd)nmebtidndr e the selection criterion responses from

differe g r S are eva uat a.decjsian is

made Whléﬂ\E ﬂg‘gt’?yp"ﬁ‘é‘ n 3‘345& le] » fippe-out

ValﬁBQ Sﬁﬂalpﬁin%% 'n%hsﬁf‘érﬁ@ﬁ’d 1ﬁﬂerv§% aﬁxd s1ﬁh%f§1tlodsad}f&3§3 on), are
unber drawn or siml uses

serﬁpa@@ahIéEA@é&\Emr BB@ EB Sﬁ] rates, anbyuieashframes, to all
Mpoordi nate channel switches anpngst nodes in the
nmesh. [0059] VI. Method and procedure for channel
swi t chi 13) Allhort dneulsees of MPshmeforbegiehatiiyente eid repsn ttBese

me3usgFicry PaFk B e A LA o 1R GOEPRAHGR it cach MP

evaltftel AeBE M daaatdREhts p@% HRH §Rlldencs QFiralhRLEDtREr trigger
un-solicitated, MPs exchange capability information as

condgdens. bed in section |. 2) Mesh DFS rel evant
par amet %?[E%Vh&eragaro (gt?)%}* jv%hcf Eri éerm&a&) ll‘flto ? d(le'lt %ﬂed, MPs

dwel | measur € er va
repoelr tlmsks tanggels eoxmiu)lonsatwtlmeﬁM by mests &HAG@bast/nﬁﬂﬁstt or

REP t f [l MPs. .3
iyt it B E LY O SR HPT TR T delneiod shimor
trlééé@ih% BOASH6:€ B HeSeRe KMIPR 4t wal £ 4 ReRRlh (RbdetBfmided

onbination wth, each MP eval uates these neasurenents
amagat plstime deta remg énigtatingdnfrequensyivhange fuggethe CM.

5) The CM, (or the MP itself), sends a mesh channel switch

announcement (MCSA) either as an IE part of any other mesh

broadcast/multicast or wunicast message or as a stand-alone mesh
broadcast/multicast or unicast signaling frame either to all or a subset of MPs
under its responsibility. This MCSA contains all necessary parameters such as
recommended, preferred or mandated switch time, new channel, mode and
bandwidth settings. This MCSA signaling can affect only one particular mesh-
link, a group of mesh-links, or change the settings of all MPs. The CM can take
into account the capabilities of the MPs as signaled by message 115 of Figure 1.
This signaling can also contain mandated silence periods and other operation

settings affecting frequency.
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conditions. 4)Wen radar or any other valid trigger

condition is detected, MPs report these trigger
woanwitiooms to the CM by neans of broadcast/ muPCTaas106/012549

or unicast frames, alternatively or in conbination

announce the detected radar or triggering condition to

nei ghboré)VPse aMst welhich flﬁalfvearebéivbdi ﬂhepMﬂ%l &Filll §lethge their

anmount tinme p Y |n|tJat|ng a_frequency
reaﬁs?rgesqg{laﬁ% AicoTeE | f@)t FHBfoemation reppized/byia eharmel change

I&ﬁw@u&l mtgag 385ekhs b A NindPRRME Cee nf‘he%y”%ﬁ?? o€ bihot

as an | E part of any other mesh broadcast cast “or
aclmﬂwia@ge ﬁ@@gaqjgl oeceRiion oz texpehitiironthvecianges in the channel

[.ti cast . si frane either
QAR o3k, 257 BPRERRL 1 X RR N L AT ty.
[00H1i s I\/CSAIIcothﬁﬂmezaiaJtmn@md&sﬁfggm gaet ers such as

preferred or ndated switch tine, new
[O‘{ﬁégn nel , %ﬂ%lmf BEITASF R @gﬂq atiqn exqhangedpefayeen MPs or
bem&aquganaéﬁe@ﬁ\&sgae&md MEe RN T C Y ay Bt li‘r%ﬂl@iiﬁen?ed by

roup of nmesh-1links, or change the settings
eithesL2,fhg. MACdayerdicgialing fmmlﬂsﬂerefalpa@ etboilizgerdh, L3

f
or ﬁg&e'\%:'n g%%&%?gso&cl g% t QE%S‘( rran%sa %e% eﬁgﬁ &" Ibei i r8€?§ ol (IP)
pad{lﬂs Otﬂmﬁsnﬁmdiratcbﬁfrob @irbtongls (BEPEKR ipagkdts eslUERENilR), or a
E have received the MCSA will change their
com Eﬁﬁ@ﬂé¥h tings according to the information
[0063¢E 'hV edsilvilA, Gha nﬁk%ke(ﬁﬁ@@ Qf‘es&%\{d (BldcBndMaSSage ph

may not acknow e ge

as shown in Flgure
implemended ab past efri hﬁr Ié?f h@lxgmre i @nftwfare head‘iiéﬁfg@sa publayer

n e f r
mepid B 4R i BB pr 0k TP m R G et 2 5] it
force&aﬁi;gelpatti ofih¢ Oratiod had sififitdnange (B&NDIEGtiAGKHINn MPs, or a

formtio xchanged between MPs or between MPs and
compynaggnfhetpol

cribed in sections I -VI may be
[0deap! errerm@qln&no@é A0FbbE in b6t TMGT 5@%% b&%' bf'8re
frames or épreferred enbodi nent ), ove
corgp@mﬁntﬁ@bmn ggraéronlsabfmgsenghe lrehw&ipahl\/ﬁ’tseuhdlmax)prowde

stalgi%rg%% C%O fp f]\_% %Iot[g paC :ﬁt h é&ﬁgl%% )ne %?r nm%%&oxr'i%!g and
corttpoltdntitidsthat bed egdrcise control on MPs' operational characteristics.
[0065] These configuration settings and reportable statistics can be set in,
or reported from, individual MPs or groups of MPs by:

1) databases in PHY, MAC or SME, advantageously realized in, (but
not limited to), the form of management information bases (MIBs);

2) signaling messages between 1.2 MAC or SME to above protocol
entities, advantageously realized in, (but not limited to), the form of APIs; or

3) primitives exchanged between SME, MAC, PHY and other
protocol entities in a MP implementation or a combination thereof.
[0066] Configuration settings that can be used by external management

entities on the MP, (or groups of MPs), may contain an admissible frequency

-14-



[0063] Simlar, the procedures described in sections I

-VI may be inplenented as part of either L2 hardware /
weabtowas®4i n a MAC or a subl ayer managenent enPCTAS2006/012549

(SME) (preferred enbodi nent), above |ayer 2 (L2)

software, for exanple part of the operation and
ch%hélh%ﬂ%%ﬁaﬁﬁ&%n?&“h&ﬂ@s%ﬁl@ni@% se@ingd, YT & 86211, b,

t her eof [00 4] met hods described 1n sections

g, 1.\ omighe 1bke) siybpissible band petdings clergpl odrladt. Q;GHz, 5 GHz, or
th& q{ﬁe ,g g&%ﬁ le f’ll?%édvglﬁgx' Qtt‘#%b é@%‘ Vi(%ﬁ/'cxl r'\]ﬁg{r ;9 tg{? like),

adﬁnssablleaiumbélvﬁhham]maﬂnnm ,liggathgleochamalel eivd ﬂieﬁﬁmlsh at the
exerclse.contro

1ikEf BreaseaR Splie o Pf)l%"ﬁﬂ}d#;éég R0 Heraliess fos W timen galues,

(e. gnelharﬁm H%H'a%d%h@ééu%&ﬂaﬁﬁt ﬁe&vafs %@ffrb erfegi aERRP  fh&fhency
rom individual MPs or groups o y dat’abases

swittgh pprmad fr thadiP areancembinasion theJaeIOf zed in, (but

0 PGyl AB5,AR1 I Sl RCHGEEDD, b A B

médidgetnensbotitiepeant }m:e:ithee,rtmlrtdne gshamtlsy nidlgedasidywidth, number

real.j zed i t not Limtg t 0) for of PI
of Yo e iReLs, R R b ER NS RpEnciehor s, os
fa1°£§1Eﬁo@ﬁptcﬁﬁﬁheled‘thtlgﬂl%ssdcﬂ & M8 \}a'.[ﬂ?é AR R bf)ﬁhe%uz@ments
conbi nati on t her eof. [ 0066] Cbnflguratlon settings

peﬂhg@e@&ﬁd@@OQSQUNMW“@Rb@mﬁﬁnﬁhﬁﬁ enent entities on
[0 qér'giq Uen Cy%! 8P Fso 2 iocyptﬁ%%ra%‘yof CORLBLa A1 rﬁasg‘ %ﬁx’;otl’-igezoo

nanne or C nel ranges, a
indhudimgse €M 2605 anfeargMP 2 HEMmM 8@drddiee with ghe jpresent divehlien.

b B e iy i

by Stfel N @8inr§- sﬂlull itk Ghe %%M‘ﬁme%eém ﬁetwé‘&) 20@%}&&&%@ a

nunber of max channel s, .g.,_ Sin channel
laiehin of MPs v s (arig)ratioryinitoe o SA1ar s BEP 310 BRstrated
1n§%§5% es and identifiers for CM tinmer values, (e.g.,
chirannel’ dwel |l and neasurenent intervals), for
(0669 quencAs alyown tiy FigueRighe \CMVEGscincholsgantiahemitt&e2 Nf) a

roGfuad o0 § R AcRRORBE A MR H)BHUge & ATaismfter 230, a

red SR OBRRH] £ﬁfdcbés%§ mn ThE fp%ctegﬁfr zz%lertE@bM hes g&hérates a
nodes, bandw dt h, nber of simultaneous channe

chawene) |Chatlg%wtmteqremﬁ§sag@wvm§1 ig ranswiityedby thetzangmaister 215 to

at least one MP 210. The channel change intention message indicates the

intention of the CM 205 to change from a first channel to a second channel. After
the channel change intention message is received by the receiver 235 in the at
least one mesh point 210, the processor 240 in the least one MP 210 determines
whether the MP 210 should switch from the first channel to the second channel.
If so, the transmitter 230 of the at least one MP 210 sends a channel change
response message generated by the processor 240 to the CM 205. After the

channel change response message is received by the receiver 220 in the CM 205,

-15-



far as known), channel statistics such as the value

and type of neasurenents perforned and so on, or any
woandsimetion thereof. [0068] Figure 2 is a bl oB&T/US2006/012549

di agram of a wireless nesh network 200 including a CM

205 and an MP 210 in accordance with the present

the ?%@éﬁs'bp D25 M the 0ol 205 st SRENEs whefdWd dhdhge from the first
illustrative purposes, it should be understood by one

chagmed pajtheaiepond shanneh basas on the dhannehehangerespange message-

00FBY. | o e Gt AnRot it iRl md S Bndy SRALLAL BhARD of
mof86&]anke of hamdwidth Fa chiregedf atrvenlicy of Ohanmeds odds taming of
transm tter 2%151? a recei.ver .220 and .a prpcessor

25,
thechanpghchanesq fither a hreadepst framae on ynicasi{rame n?f@{:ﬁ? Pigd to
serdBh @ BRartn ) PEAES Fhichddn hBEsa3eOCERS Qharrsl a{aﬂéaeres%%se

205 generates a channel change intention nessage

mepgagermAg ineltde agotificationgenfirming recepti of the chaasel chrnee
T e B e L e T
thecNHN 28D widl ehaeafrdmctimnfiedt. chahnel td ke sbamdethanimehg&he
i nt i ' ived by .th i) 235 ]
procion 24P dndbe e HHOTRRB et Re whotBer o Ruah from gt fist
chdiR] ke fisd s QR WRardd Kiabe bl the RMBSHR&ImEMEoMReMP 210 or

should switch fromthe first channel to the second
basepmridie aveilabiity ohether 4 Mwin the megonefwarke at | east

0099 MP W SERdsie channel change response nessage

odiment,

géner at €0 Dy € processor 240 to the CM 205. After
[007BE charnel thampesh eepwadkeinthalingatilsastenei chechnel nidséer

Y BT S mEb e e IR L B ERE ey
channel (hpthlelMsesdng Ldamnel ¢ AnfihtioRenéddaBaed at least
change response nessage. [0070! he channel change

on¢ efithatlYIBp, the mesgeseindidapiagdhe €Mas aranigen bf chawge from a first
chﬁﬂ?e?%?a%cok}ﬁ%%%ﬂ%ﬁ, a change of a nunber of channels
or the't 0

I'm ng e channel change. Either a
br oadcagh) dpaneceptiamofths chinmetehange heeniienintessapenthe at

oo S AR b U LR BR300 e BTl socona

ch&@fHli rm ng recei pt of the channel change intention
nmessage. The channel change response_nessage may
i ndi cat échiheghleast ore NiP sending a ¢charmehearigegasnanse message

to GlEENEL GO the second channel . The
(d) the CM determining whether to change from the first channel to

the second channel based on the channel change response message.

[0073] 2. The method of embodiment 1 wherein the channel change
intention message indicates a change of mode.

[0074] 3. The method of embodiment 1 wherein the channel change
intention message indicates a change of bandwidth.

[0075] 4, The method of embodiment 1 wherein the channel change

intention message indicates a change of a number of channels.
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processor 240 in the MP 210 may determ ne whether to

switch fromthe first channel to the second channe
woaewdio4t he RF environnent of the MP 210 or basas2@6/012549

the availability of other CMs in the nesh network.

[0071] Enbodi ments [0072] 1. In a nesh network

[oo7er! udi Bg at Theasdthedef éﬁﬁﬁﬂﬁheﬂmﬁwﬂ&%e&m@nﬁel change
plurality of nesh points (M a met hod conpri si ng:

intenfjon mestagedndigning the tmingarl ¢ o ghapnel ghawgs. on message
[oom at | gast epe n?é‘thﬁ@gf é\{ﬁﬁ?%%bgmﬁgt g%brﬂbg&‘%agﬁ‘gfam%s

s intention to change anne
usesidoeedd ¢heoneinel (:hangqammertmmesmgeof t he channel

nge i ten S t.he at ast_onelMP

10038 e i g HERIEEOT & CipriRert Lirheirin RRRLest famp g used

to geﬁﬁrtae%ﬁgm chhagdRitentién niddgagtt | east oneMP sending a
channel chan e res onse message to the and (d) the

008K et er B ni nghomesthed of gmbrdiraents } srhereia therdwnaphehange

resﬁ’é’%gel}ﬁg%ﬁ oo g o D h PR chang

hnmmmmennmmn& channel change intention message indicates

1008aE &1 % e ERGAMEIOR ALABRORRSH | OHeHEC<Ga R L atage

resPoRdtAn6&agb 1@%\% WhBthelr €0 BP Will aﬂlﬁlgﬁﬂohﬂﬁheq{rst channel to

enbodi ment 1 wherein the channel change intention
thﬂ@€§§abeh@ cates a change of a nunber of

[00‘82}5‘””3' ol Ooi‘ﬁla wethdd §f BRiBatnQit £WRRULTRAL at MQ%QJMP

e channel ange I ntention nmessage 1 ndicates
determiney vdietheetoshatehdtons blaeiest chagéllto the sSticendreltdmoet] bised

mhe ej broadcast franme is used to send
on SR TR0 hreflen S Bl eRTRNSRRk s hoo [ 0078] 7. The
[ooge} hod afl. entradimetRbd bvagbedinéntuD wdrsdinfthark lesstwaRdVIP
to send t he channel chag&; i ntentigon message. [0079

detgrmings virathertoswitch first charpalite thwce%ﬂr%}nel ased
on 'E}tﬂ@ggﬁlabﬂity of other CMs in the mesh network.

[0083] 12. A mesh network comprising:

(a) at least one channel master (CM); and

(b) a plurality of mesh points (MPs), wherein:

(i) the CM sends a channel change intention message to at least one
of the MPs, the message indicating the CM's intention to change from a first
channel to a second channel;

(ii) the at least one MP determining whether to switch from the first
channel to the second channel upon reception of the channel change intention
message;

(iii) the at least one MP sends a channel change response message to
the CM; and

(iv) the CM determines whether to change from the first channel to

the second channel based on the channel change response message.
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response nessage includes a notification confirm ng

recei pt of the channel change intention nessage.
wpQoBAN004 The nmet hod of enbodi ment 1 wherei n PO®/US2006/012549

channel change response nessage indi cates whether the

MP will change fromthe first channel to the second

[ooelmannel 13[ 008hé ndddh & e LNORALEAinS IO WRBteir tHE ek fhrk]

the at | east one MP determnm nes whether to switch from
chapge intengionghegsags indiedtes 8 charge efftapdel based on the

008l Pou o erbaariein Mo SERGRERR 14 Wifichn te gliel

chathgt éntentieon mlmhge indieatena chiinge affbanldevififlr.st channel

0B SSBT RSB BRE S PR B245 LAY ] haone

cha%%m\iﬂféﬁtiéﬁfméésﬁg@ﬁldﬁﬁés afchbﬁg%séf HABHRAB N anRE er
a plurality of sh points (MPs),

rei nd6(i ) Thaneshy nedwerk af ewbﬂﬁ@ner@hle%g’ eremi dhe ichannel
Cha gl ca?‘titog I?%lssag/ﬁ&sdl‘%’%g ﬁ¥ | %ﬁﬁ?%@s%an e om a%FI rst

[OOSB]anneI 1t70 aThe aoexth mé‘tamnlelof e(nbbahmdsm; B wheesih sobmisBcast
det.erm witch fr n1the first channe

fraft if e L ghd mdnenoianEs sushEPbmSrodhe. channe

[008YRNgE 118t eNTheheaR BeBERk of bbdditdt@it 3R Whdsih aQiheddst frame
sends a channel change response nessage to the CM and

is ysed o ﬁﬁ@,d thaieraang] ﬂ@g\%@teméwntréeisnaﬁge fromthe first
[ooéﬁf‘””e' 190 thGe ﬁ&%%t%?lggghﬁn%?éﬁgefﬁe Ayt FARTAE 'cl&a%x%el

ange response nessage net wor
chamigh @dsponne mbssagh édudestahotifleatioe tonfirarigg réceips of therhannel

hmassa e, ndi cates a change of node. [0085] 14. The
ChREE AN B RETAS®bodi ment 12 wherein the channel

[009pNge 2ot entrhe indESsagRrk b bAdb8iméntCIRAURr&h the channel
bandw dth. [0086] 15. The nesh network of enbodi nent

chapgegep@is mefrsaghiiiegtes whether the MP will change from the first
channel to the second channel.

[0092] 21. Themesh network of embodiment 12 wherein the at least one
MP determines whether to switch from the first channel to the second channel
based on the MP's radio frequency (RF) environment.

[0093] 22.  The mesh network of embodiment 12 wherein the at least one
MP determines whether to switch from the first channel to the second channel
based on the availability of other CMs in the mesh network.

[0094] 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

preferred embodiments or in various combinations with or without other features

and elements of the present invention.

Ed Ed %
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change intention nessage indicates a change of a
nunber of channels. [0087] 16. The nmesh network of

wenhwdiiomnt 12 wherein the channel change i nt eRCTMIS2006/012549

nmessage i ndicates the timng of the channel change.
[0088] 17. The mesh net m{rﬁh@ enbodi nent 12 wherein a
broadcast frane is used d the channel change

Whahtieahinaed iessage. [0089] 18. The nmesh network of
enbodi ment 12 wherein a unicast frame is used to send
t he channel change intention nessage. [0090] 19. The

nesfl netparedt n&HIeL iﬂ@\‘iﬁm%%t Wit ShdcH et iﬁgﬂﬁl(CM) and

change response nessage incfudes a notifica
a phmailﬂ:y of mgsh gcmtp(MB‘s) thgethbd comiprisiregage i nt ent i on

091] 20.. Th h k of embod
nhoP L CMERtlng R e SRR R Aioh BeehBR s nhfbk; dfe of
théA’”MPB ethd hﬁsMéeV\iddhca@ﬁ@ﬂﬂﬂ EVDIiATRALIH Bt chelA@s Fedm teOfirst

the second channel [0092] 21. The mesh network of
chanmshtn ﬁé?ﬁonﬂfh%ﬂé?bl n the at | east one MP deternines
V"he(w xLPecég‘aBﬁ "dff1 BOM 81 Ellaér?e in b mb ,eﬂ&ee&‘iggst
ased on f

chanhe e MP's ra requency
oneMP detersrining ehetierd. switdh frewhthue fivelr dhamnek it tloé wesvnd
ch12e- erein the at | east one MP determ nes whether to
’ch fromthe first channel to the second channel
baseptherntidet avaMP i diby a chamidlchakddrdspoideameiae to the
networ k. [0094] Al though the features and el ements of
CMiw@dpresent invention are described in the preferred
eTRATRPONP dbdrARihE SHRRCRTGIABEIRAT the BEDL AEALYI & the
or elenment can be u one Wt out t he ot her
sechnd chamzel hadedbr tleertlsarofel thangerrefponsednessbgeli nent s or
in various conbinations with or without other features
and el enents of the present invention. CLAIMS What is
cl a.med The: mkthdd o clEHEN INGhWEANIK theCihdinel chbnbk€&adtention
one channel master (CM_ and a plurality of mesh points
megggge)indigatasinehs D(SS&(SF‘%%}Png (a) the CM sending a
channel change intention nessage to at | east one of

3. The method of claim 1 wherein the channel change intention

message indicates a change of bandwidth.

4, The method of claim 1 wherein the channel change intention

message indicates a change of a number of channels.

5. The method of claim 1 wherein the channel change intention

message indicates the timing of the channel change.

6. The method of claim 1 wherein a broadcast frame is used to send the

channel change intention message.
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the MPs, the nessage indicating the CMs intention to

change froma first channel to a second channel; (b)
wapes/meoept i on of the channel change i nt enti ORCT/US2006/012549

nmessage, the at |east one MP determ ning whether to

swi4ch m ferst channel to the, second channel

(oyHthe TR TS of iRk T AR b Sk i RERRDS 2564 B0 Seria the

chaerp ehsggeiBtaiivd moidageCM and (d) the CM determ ning
whet her to change fromthe first channel to the second
channel based on the channel change response nessage.

2. ghe melhpliada oF 24l VRSl THE RGN eéha%%@”ﬁs@ponse
h f node . The

i ntention message I ndicates a change o .
megssgeothchides| ai motificatione confitmming heaceipt efhtheyshamnelnchange
intBBSsage in%icates a change of bandwi dth. 4. The method

of "¢t 2P %her ei n the channel change intention

nessage i ndi cates a change of a nunber of channels. 5.

The net hod of claim ]l wherein the channel .change

i ntent | err@é”‘.%‘é‘ﬁﬁ of fipiEhleIhering the flamelt RaffiRonSe
mesfMAGRdidAtes WReIRE HAE MP FIIRLIEBANEES! thedfifdt QALRAS! to the

frame is used tosend the channel” change intention

secapdshgmnel. The nethod of claim 1 wherein a unicast
franme is used to send the channel change intention
nmessage. 8. The nethod of claim1 wherein the channel
charge Mepastvdesdage 1 whkridesha atdeadti @Rt Mhdetermines

nfirmng receipt, of the channel change intention ,
Whﬁﬁsfg&@éwﬂgb rgphiedirbehagmel oyt gc Pﬁelﬁwéeé; RN’

radib &g Beh S RIN2aviFESSRAE | ndi cates whether the MP will
change fromthe first channel to the second channel.

10. The nethod of claim 1l wherein the at | east one M

determ t her Wit ir he .finst ¢ I .
t ot e sgg%n]\é){gg}hogn%fe‘%lg%% S%%ﬁgx;}mﬁ ﬁgg '\?E lgésrt one pﬁﬁag’cermmes
whether to switch from the first channel to the second channel based on the

availability of other CMs in the mesh network.

12. A mesh network comprising:
(a) at least one chanﬁel master (CM); and
(b) a plurality of mesh points (MPs), wherein:

(i) the CM sends a channel change intention message to at least one
of the MPs, the message indicating the CM's intention to change from a first
channel to a second channel,;

(ii) the at least one MP determining whether to switch from the first
channel to the second channel upon reception of the channel change intention
message;

(iii) the at least one MP sends a channel change response message to
the CM; and
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radi o frequency (RF) environnent. 11. The nethod of
claim1l wherein the at | east one MP det erm nes whet her

woaoswien fromthe first channel to the secon#ctihamoei12549

based on the availability of other CVs in the nmesh

net wor k h netvvo

one. chaloftie QU Wk iaD chindthropthe Bigt chafhel to
thepRtdidc{avine) basdderneihe:chanhel dRingYIregivase tmeshamnel

change intention nessage toat |east one of the MPs,

the nessage indicating the CMs intention to change

froma Wh%%&egﬁ'?@%@ﬂk &f@la%%%ﬂi&eﬁ;%@ @E%m}e(l Elﬁng%riﬁteﬁhon

| east onelMP determ ni ng ether toswtc rom-t
megsagetindicates @l chiange hEmodeond channel upon reception of

t he channel change intention nessage; (iii) the at

| east oneMP sends a channel change response nessage to

t he14CM Takaidsnetherk@fcldeha2ryissinihe thaind dedidieghtention
fromthe first channel to the second channel based on

meggage dpdispies acghange of nmessage. 13. The nesh
network of claim 12 wherein the channel change
i ntention nmessage indicates a change of node. 14. The
meslt$. neflhemiesbietvailof taimi@veiereintbe chanmed thaigeigention

intenti.o ssage | d| cat.es hange of bandw dth. 15.
mek e RN a A8 bP L BRI R FERT Ofe ohamnol

change intention nmessage indicates a change of a

nunber of channels. 16. The nesh network of claim 12

whekbei n Tbﬁéﬂ@h&@h‘@wkcqfahge T2 7hareinghe gaamng) ehanggiintengion
meggb%etlhmc%s‘%ﬁ Hﬁﬁn&%@ﬂ%@&hﬁﬁ%@ ge/- The mesh network

[aim 12 erel oadcas rane is used to send
the channel change i ntention nmessage. 18. The nesh

ekt ndBemorRafteh Rl L FRT LA MR REbasl R £t 388l

send the channel change intention message.

18. The mesh network of claim 12 wherein a unicast frame is used to

send the channel change intention message.

19. The mesh network of claim 12 wherein the channel change response
message includes a notification confirming receipt of the channel change

intention message.
20. The mesh network of claim 12 wherein the channel change response

message indicates whether the MP will change from the first channel to the

second channel.
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19. The mesh network of claim 12 wherein the channel

change response nessage includes a notification
woaondeimnedomg recei pt of the channel change i nt eRCTAIS2006/012549

msssage 20. The nesh netvvork of claim 12 vvherei n the

neI a ssa icat
| THAREH LSRR or{HREE U afsRR B5s Wi Teas ahd M
det@hﬁfﬁaslw}&\lheﬂmwifrdiﬁth@ﬁi@tahaﬁxlléllwtﬁésewﬁi aiarnﬂehlsased
on?her ast gone MP determ nes whether toswitch fromthe

’F?‘éiﬁ?m eqpenqyd REd egrigormsphel based on the MP's
radi o frequency (RF) environnent. 22. The nesh network
of claim 12 wherein the at | east one MP determ nes

whédher ’HMsmeBbhnétmnktdfeclaimslz otteemeiel thewhelessic onel MP
det%xhn%ﬂrpeﬁlvs{he%ﬁ rdto 1Ectﬁeﬁnm e b' lchaXnecifto &ehs%%ox%e{nrﬁei Qgsed

on the availability of other CMs in the mesh network.
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