[0001] HI GH THROUGHPUT CHANNEL OPERATION IN A MESH
W RELESS LOCAL AREA NETWORK [ 0001] FIELD OF | NVENTI ON
wQ 0@02273The present invention is related to w PEl/@S®07/010149
| ocal area networks (W.ANs). More specifically, the
present invention is related to high throughput
channel operation in a nmesh WLAN. [ 0003] BACKGROUND
[0004] IEEE 802.1ls is a draft specification for
providing a nmeans toforma nmesh wirel ess backhaul wth
| EEE 802.11 W.AN technol ogy. Mesh networks are al so
known as nulti-hop networks, since data packets nmay be
rel ayed nore than once in order to reach their

Q03§ nati on. FHGHFEROYWSHPUTGRANNEL QBHRARION
conpared to tH&N & MESHE WIRBMESS d{d6AL ARBANETWORK

addresses only star topologies for stations (STAs) to

[gpigonnected to an acqag.POFEINVERTI®NECti vel y using
Si n%I e hoB communi cations through a basic service set
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(RN, Mo LB BRI M Bréatl Aol 1E ot PR tproughpo
clstyuel operationeims mérht WIANG | ar t ol egacy | EEE 802.

11IW.AN, STAsstill connect to an AP, (i.e., mesh AP

havi ng a nesh capability), through a BSS. The nesh AP
[0093%r f aces on its backhalBACKGEROUNI her nesh points

[Mﬁgr for i’ﬁﬂ le lrsqg%gaﬁgﬁgéée A cattm’n%gpr(;vhﬁnggﬁeans toform a

net k to a destina estinatton may be a
myshhwivelessbavkhak wishtIEXE 88211 WLAN technobgyx tMeslahetworks

K h AP,
SREH N A e B SRR s b5 mor
tidn\stiee/invirdéf toaeachtlieeir destimatidn. EFiaib ipeeseviks\dldiffdrent paradigm

WSO, AR A bl Aol Do ity s
tepotogiaafutistatibngd (8T As)a6 beecennécted éo ar abcess ipoixiti(AR) effeetively
D5Dau ph000CL The | EEE, 807, 315 AN IES] G

[0005] IEEE 802.11s only addresses network nodes that form a mesh
network and the WLAN mesh operation in the backhaul that is transparent to all
STAs. This means that, similar to legacy IEEE 802.11 WLAN, STAs still connect
to an AP, (i.e., mesh AP having a mesh capability), through a BSS. The mesh AP
interfaces on its backhaul side to other mesh points which forward and route
traffic through the mesh network to a destination. The destination may be a
mesh portal which routes the traffic to the external network or may be another
mesh AP attached to the mesh network. By choosing this approach, even legacy
STAs may still operate in a mesh-enabled WLAN. The communication between
STAs and a mesh AP in a BSS is completely independent from the mesh network.
The STAs are unaware of the presence of the mesh network in the backhaul.
[0006] The IEEE 802.11s WLAN mesh standard has been designed under
the assumption that legacy IEEE 802.11a/b/g radio interface may be
implemented on the mesh points. The IEEE 802.11s standard is mostly radio
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the assunption that |egacy | EEE 802. 11a/b/g radio
interface may be i nplenented on the nesh points. The

WO BElBZ18022 11s standard is nostly radi oi nt er f acBCT/US2007/010149
agnostic. For exanple, routing and forwardi ng of data
packets are not dependent on the particularities of an
| EEE 802. Ila/b/g radio interfaces, (such as
nodul ati on schenme or channel coding). [0007] | EEE
802.11s also allows different ways for sinultaneous

imélrfdce ARRABAS. PN, rddtfhgVeid foPwhFBhETEAhta ackets are not
a ? 11

mul ti - channel Saeratlonmto use mJItlpeIEE

dpamdfvd@mtbesaa cylapities of ap REEE PO Hiayb/ gsaqhﬁew@a@ee%ﬁ@
n?&ﬁﬂﬁﬁmlgcﬁj&ﬁ@o} Qﬁ&%%ﬁuﬁ‘g@pab' lity. Another

0ossSi b IS to use a single radio device,

[ Q,Qﬂcal | e EBnffizhl Inalsaallawsadidiosent versfor, smmltamoels multi-
) fd
<HRAROBRANERT by LAP ) PR ESELY Y52LLDE o e

n@th‘)ple/\[EEE MIGfadmh dehEEEog(}Qszh point in order to increase the

SAAEKE b PR S R S B PAIRIRL B ger s sl ractio

dgmal (so-palled c&ammnhﬂahnpl frapeiwork FGUP)), foa mbre than one channel.

ati on IEEE 802 Hn
‘?‘5@9 eased yg?ryr%\é\ixf ngpe 5 t SR anto ge c’ﬁc‘%%mn %r P m“dmg a
hwglathmhghpim(é{mm Somlemf elasIEEE SQBSIdnathho@nmtl@phanmng

dat t it 0
s g L S S T R
d&@m’b@@ﬁ"ﬂmﬂﬂﬂwmﬁlﬁﬂb prEESm kind dperiationatibandwidth. In

t d,. th , _
EPEREDL 18R, BdasBaRks it PP aineoly RRBCEREAY Riding o pdiacent
chenn@isagRitk ¢dtlal ite ihéneasé is ledefchi@edcﬂjﬂ asiagtseiveral thhére data

e o B BBy AT panc

witkl802ane/g2| Howkder aindlli IREESIBITdeiesithyBSipport 40 MHz
capabl |It% 20 MHz operation, 20/40 NHz operat and
xiherefore eﬁraflw&wn(ﬁcmeram R 20 hMgéz 40 MHz

Wb@%aﬁé?&?bﬁi&éh *ll BS 0?8e0BS aRhiRB- thif) the? PENMHZ802.11n
operation, all STAs wi oper ate onlylnaZOI\/Hz node

stitndand prevides somp channel magagemppt mschapisms- VHz

[ b| e hi‘ IEE%QQIM"%théeéﬁrhﬁﬁg Idss £&B0ARwdd8ccording to
ba using a transm ssi on channel

bandw1dth and SS capability: 20 MHz operation, 20/40 MHz operation and

Phased Coexistence Operation (PCO). Each of these modes has associated rules

of operation. In a 20 MHz operation, all STAs will operate only in a 20 MHz

mode whether or not the STAs are 20 MHz or 20/40 MHz capable. In a 20/40

MHz operation, STAs choose the bandwidth by using a transmission channel

width action message. In addition, a 40 MHz device will protect its transmission
with legacy control frames such as request-to-send (RTS) or clear-to-send (CTS)
frames, if the AP of its BSS indicates that there are 20 MHz and/or legacy STAs
in the BSS. In the PCO mode, which is an optional mechanism, the BSS
alternates between 20 MHz and 40 MHz modes.

[0010] Although the IEEE 802.11s WLAN mesh standard attempts to

9



wi dth action nessage. In addition, a 40 MHz device
Wi ll protect its transmssion with | egacy control
wo e@maes73szuch as request-to-send (RTS) or cl earP€DUSENT010149
(CTS) franes, if the AP of its BSS indicates that
there are 20 Mz and/or | egacy STAs in the BSS. In the
PCO node, which is an optional nmechanism the BSS
al ternates between 20 MHz and 40 MHz nodes. [0010]
Al t hough the | EEE 802. Hs WLAN nesh standard attenpts

| o radi i t e :
Rt
802 dAnt ligbthrpughputdimlio) mstemldobanH0B0Da/b/ga/sbillgposes several

p .
ofgHlCsh 897 Bl g ke bR 1ERE QAT B yBlentFthat operate
oaly int20 Miialbvaniiviidth HEER 802 i nmperatiee sn bothh20 Mi2Handi40 MHz
bang] 4 g/Hz bandw dt hs. [0011] Wth Enhanced

BSY 1900t ed Channel Access (EDCA) - based nesh channel
[Giddss noBEth HndanaediBibtriinited Gloninehdscessd(BJ2€4)-based mesh
ccess to the .channel ., nesh_points, on_a rtjcul ar
RETREL ACoe WOsE) B SR TBgiat SoRtends huld pte an Apcess to the
chivenelhareshl pdntseas agparticularglinlh er dhanneighborisnd ldveuto agree

the ci f,icg of the channpel.izafi schene to,be, Yysed, .
eyt SRR el ety o} diripg Tht EFasitel decory 3Rtk tpgeifies
ofitled ¢lgiridelizationrseHermd to berused) (120 MHAVS.040 MHE4). Moreover,

e

MHz dibdlle, Gl Nehg & highdWirurSber dfidata tires)whdliGderdtidg idvts MHz

channel operatjo s al ossi bl e for coexistence
m@wq“@gaa@@ to gina)ehappeb 20 Mitz 2. Fiacpadipy). | Bual 2x20 MHz
ch&eh¥1WpRextion iy aRbol goaBible fra@ertericeamtitheyady 1didsOBecause
mul tiplexing (OFDM _paraneters to be communi cated to_. . .
curreBt EEE ﬁ%ﬂzr]éﬁt techaplogy ¥ Rllaws grthogoral frenyensy division

xﬂ‘{ﬁﬁiﬁlérrﬂgﬁ% UeFIN) | JelEEndtfersttd be aindSuhicadétd tEEREWRPRsditurrent
S

W.AN networks is severely limted due to the .
channelidentifigation fe ggighbop MPs thedisetfdEEE 892.11pryadios in an

IBRE §02)112WOANSIESE hetivBidlis LARBEENIRItEd a1 t¢ thE lihRation
current | EEE 802.11s WLAN nesh networks is the set-up

withilegaey 20 MBzimedeeven an IERE 802 Jdayradiojs used.
[0012] Another problem with the current IEEE 802.11s WLAN mesh

networks is the set-up and configuration of a particular mesh link, a

neighborhood in the mesh or the entire mesh network with respect to high-
throughput channelization modes and configurations to be used. For example, it
is currently not possible to prevent or allow the use of 40 MHz access in either
version (full 40 MHz or 2x20 MHz) on a particular link, in a mesh neighborhood,
or for the entire mesh. This is a limitation with the current IEEE 802.11s
technology in the sense that it constitutes an obstacle towards efficient use of
802.11n radios and all the proposed IEEE 802.11n enhancements with WLAN
mesh technology.

[0013] Therefore, it would be desirable to have a scheme to overcome the
above shortcomings and allow efficient integration of IEEE 802.11n radios into
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nei ghborhood in the nmesh or the entire nesh network
W th respect to highthroughput channelization nodes
w@pa7aersiz gurati ons to be used. For exanpl e, iPCT/ES2007/010149
currently not possible to prevent or allow the use of
40 MHz access in either version (full 40 Mz or 2x20
WMHz) on a particular link, in a nmesh nei ghborhood, or
for the entire nesh. This is a limtation with the
current | EEE 802. Hs technology in the sense that it
IEBRS804. Vi SWIANGRSSRRbSvdrR¥ar ds ef ficient use of
802. Hn radios and all the proposed | EEE 802. 11n
enhancenents with WLAN nesh technol ogy. [0013]
[goyajefore, it would be desigipahgake have a scheme to

overcome t he above shortcom ngs_and al |l ow efficient
[Q%#5¢ gr at | Bhe airepE igventiom is a¢lated | v biglethgopshny channel

0 ]
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coudgurek at Jeash dne oreshqeint with respert to BAEEHRO 2t bichannelization

hotsS. . Th VE configures at |east,.one S Ql nt
o ey sl afecbldh R b e RS bRz Pl date-
protecti on node based on the capability and

i guration I THE
i8R R [ oo17) ERIBFLRETHFION, 08 TR ARAGVHC: ne
(007Nt | onA mayreldetdibd dndemsthlndidgifitheinvgntion aiaydtie load f6m the
r.ef erred enmbodi nent iven.b . of .exanplg and to

R SR SR S B ered oA Ky n SRR pfeReete dnd to
b uadierggoodhiti eorjungtidid 8litH-tlgs@ofhpasyinglirgviag vaierein:
R o) oebred BRI o pRIFEARCscordatce With the
pEAMBODIMENE O] 0020] When referred to hereafter, the

term nol ogy "STA" includes but is not [imted to a
W reless transmt/receive unit (WRU), a user

[C09] PDETAILEE) DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] When referred to hereafter, the terminology "STA" includes but is

not limited to a wireless transmit/receive unit (WTRU), a user equipment (UE), a
fixed or mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or any other type of user device capable of operating
in a wireless environment. When referred to hereafter, the terminology "AP"
includes but is not limited to a Node-B, a site controller, a base station, or any
other type of interfacing device capable of operating in a wireless environment.
[0021] Figure 1 is a diagram of a mesh network 100 in accordance with the
present invention. The mesh network 100 comprises a plurality of mesh points
102-118. The mesh network 100 may include a mesh portal 102. The mesh -
portal 102 is a mesh point that has a connection with an external network, (e.g.,
a wired network). Some of the mesh points may be mesh APs 112-118. Each of
the mesh APs 112-118 is a mesh point that also works as an AP in its own BSS
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fixed or nobile subscriber unit, a pager, a cellular

t el ephone, a personal digital assistant (PDA), a
w@oepaeBi12 or any ot her type of user device capebiUs2007/010149

operating in a wireless environnent. Wien referred to

hereafter, the term nology "AP" includes but is not

limted to a Node-B, a site controller, a base

station, or any other type of interfacing device

capabl e of operating in a wireless environnment. [002

133-11880 Oreode $i8eahdindehoAP A1 221 1BaEdDs aga mﬁlméé)DAPao serve STAs
accordance with the prq}ﬁent i nyent i The nes
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b}ﬁ%e%é%ceme fm}dmhke %Q&é@b’m‘oﬁghltﬂg niesHB®work 100. An

ortal 102. The nmesh portal 102 is a nesh point that

£80isrmreides io the megh notrerk aP0ndbadYME 140 gay be included

iNoh€ Gr RESAGHKIh poiRE® 102-11B9n RS M RitwdFR Y100 thustratmn
APs 112-118. Each of the nesh APs 112-118 is a nes

PHEPeRest Fagutel doshprsk onke one NMER14Q Joeatgd Bssmhlssmt 104.

HIwRAg, thle MEMHE xlilﬁy KR $okatd ﬁil%g'lﬁi%sﬁ %Bﬁltéﬁ)zal f%d?ﬁﬁfb thRn one
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N:MEemawt@ MGAF‘?OM?E mesh aet‘soréssl%P W;Axit@]m@zg,tgvegy1 @xdeeN;\@E 140
57 B Vimi DO R UeBwBRE 0 b eiglinlda, Btk mest

nnbmkr 100 Bgrough dhpweshigrbaly1 0% t‘m@pgdbel meshmaintsr102-118, at
@E%n@‘iﬁ&h‘ﬁzdlﬂé s IJE%E%% 11h- I:Jbea sh network 100. For

['ustrati purposes, Figure 1 shows only one NVE 140
00224t ed | FherPEMEpdiOretrigves cmmbﬂettv ;andeenfipHratign gata from the

uﬁ%&aﬁggﬂti Host1)s' cﬂ e& Qﬁe Jnlgs}% a%nk@ rllg%tlllg%ﬁﬂerespect to

provi ded € nmesh ne
IEEEB&Oihl 1w elhqqnetHzatiNNEaddhO (ineay2 M H 5 €26 MHat orci0 Mbk), legacy

of3RHE OAE AR’ aB oeBEr TUAERRiG Kh b PRl AR ok
pa0idedld s mesh poentsta smbset‘rﬁ%ﬂﬂtepb ipnint's&in I:EEE@DBIeIwork 100, or the
enfiré Hd ln%tw[) ﬁha I\Is s 1%5r l%vnelg ?)Q %‘i‘%geqti%to subsets

adconlguralon the “més p0|
baset mmafpaguctﬂar fliind armsiy thenlogmhﬂ) grifichr@a. V\thexmpiecif theNME

I EEE H n C e
1gbRods trm ppybinre gt SRt AR SR kg ofig 02 118
thstnfthgter # bnaé dromoze paksh qiohats Mhu@se ke legpayr phgsical layer
I’TES 0 % gkﬁrmﬁ” ? %gtIE"EE %5 qlgﬂ)/g Idﬂ)rtlggeacy As in the mesh
network 100 or a subset of the mesh network 100, the NME 140 configures the

mesh points in the vicinity of such mesh points and STAs to use legacy physical
layer transmission format, (e.g., legacy RTS/CTS frames), to precede any
transmissions from IEEE 802.11n-based mesh points. For example, a mesh point
using a 40 MHz bandwidth, (i.e., an MP using IEEE 802.11n physical layer
transmission format), will protect its transmission with legacy control frames,
such as request-to-send (RTS) or clear-to-send (CTS) frames.

[0023] Exemplary capability and configuration data that may be retrieved
by the NME 140 is shown in Table 1. The NME 140 configures the mesh points
102-118 such that either the mesh network 100is coherent and similar
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entire nesh network
be divided into subs
wa@py7oeiser | ogi cal cr

100. The nesh points 102-118 may
ets based on a particular link or
iteria. For exanple, if tPET/NRA07/010149

140 knows from capability and configuration data from

t he mesh points 102-
poi nts that use the
format, (e.g., |EEE
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Chanmpel rpanagarb et andr
paelettianubthods. el ess

Muntatogy peer nesh points in a
| Both tzansmitbén spd ectedvarahalltsupport

Raltieedl [ OIhtéd}-FrameC
Bpatihg (REES) Mrotdttivpnl
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O26én Ficld Pretdetigal nt

MAsddtbey Or in the NVE 140.

Sph& aheVBlatk kodes
FEBCHEbLNEOKFLRes [ C

F'PBe TContFil Frified allowistatiend td@ssociate beyond
QA2 lnohteTRUE may request the

LD TRIOD PAECGORT |

pALAA TROPF ot Bon B GRaH LIBIGN 5

PEO bt B0 Ooedistatced O
dpkdtiddie mesh poi nt

&l ON process, or shortly
@id 58 dﬁ%ﬁéﬂﬁ%@ xﬁad@%‘iﬁpm&n%@mg 20 MHz

process wi th the meqipatWahko e, piite cGhirofi¥dby CO . APCO
the capability and qqy hﬂté@fAﬁShﬁZ@s‘sﬂmﬁﬁé/ theBHd add PCO STA.
llle dbbULI dll Orm proctcess, q%? peE pertoried

separately. The mesh points 118

[0024] The capability

and configuration data of the mesh points 102-118

may be stored in a data base in a mesh point 102-118, or in the NME 140.

Alternatively, the database
[0025] The NME 140

may reside outside the mesh network 100.
may request the capability and configuration data

from the mesh points 102-118 during the association process, or shortly after the

mesh point 102-118 undergoes an association process with the mesh network 100.
The retrieval of the capability and configuration data may be a part of the

association process, or may be performed separately. The mesh points 102-118

may send the capability and configuration data in response to a request from the
NME 140. Alternatively, the mesh points 102-118 may report the capability and
configuration data to the NME 140 without solicitation from the NME 140.

Polling may be used to trigger the reporting of the capability and configuration
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may send the capability and configuration data in
response to a request fromthe NME 140. Alternatively,

W0 b@7nesh2 poi nts 102-118 may report the capabi PCT/YSENT010149
configuration data to the NVE 140 without solicitation
fromthe NME 140. Polling may be used to trigger the
reporting of the capability and configurationdat a.

[ 0026] The NME 140 configures all or part of the nesh

network 100 with respect to | EEE 802. 11n

dgﬁgnnelization node, (i.e., 20 MHz, 2x20 MHz, or 40
configuration, and | egacy protectlon nnde based

[Q92 he capheNME/140eenfiguresall ot port ofthg mesh retveark 100 with
rééﬁé@% E&mﬂﬁ%?ﬁﬁkﬁa&&&z%%ﬁn e C(‘?Bf IoQUNa{d, 2% 26BMHRE or 40

coupled to a timer such that the conf guratlon i s
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ngs eon |gu L Condi'ti ons,
pointsyor trhle eairringgsh metsvarke ’Ilhelmyrentfcohﬁgummdn @aan (ise., IEEE

be.st or ed t
869?1& rra8{]| on Zggg’n( ﬁ%el) rheg% t I?eg&%g nfo%}onf 5 %ﬁ nesnurp port,
c&Mbefsét%gs{@ﬁﬁ@ré&md&ﬁ&oﬂswe gRtiners br enents)) imed thelike), of

oi nt%}ﬂloz 118 ﬁﬁ%ﬁg%%g' ﬁoéegd mﬁ%@%ﬁggegfpangmnagement

ilfoamedtiantbase $MIB§£)$ ohathe mésﬂ:gpmntst 102- k8 br gloe NIME 140.

-118. e .S I Lin for t he nfl at1 n
Q87 51 e RS KM T 8 Rt S5 P11 using a
dpdmhmznlneeetaga I@)tc]ha)gﬂ Aiftextdaewpm the NMErl(maﬁsy ige multicast or
For exa

et wor g nt .
bb‘? efw??wé}glﬁg B’&F FOHHF ﬁPgﬁﬁ@oﬁ‘%mﬂb% for the
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nfalaRhfe i Fboes! (SRMPS vdrifef BabdgtafPhiotbeo? CUDIPY b¥ér Internet

Protocol (IP) may be used. Alternatively, layer 2 (L2) signalling frames of
Eithertype or IEEE 802.3 or 802.11 type may be used.
[0028] IEEE 802.11n capable devices may use the 40 MHz option occupying

another 20 MHz channel, (i.e., extension channel). In such case, a channel

collision may occur on the extension channel. In order to avoid channel collision,
the IEEE 802.11n-capable mesh points may block the extension channel for the
40 MHz operation from their channel map either by statically, semi-dynamically,
or dynamically.

[0029] For the static configuration, the extension channel is marked as
unavailable for IEEE 802.11n-capable mesh points during the start-up

configuration. This may be pre-configured, for instance, by the service provider,
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anot her 20 Mz channel, (i.e., extension channel). In

such case, a channel collision may occur on the
we@ziengizen channel. In order to avoid channel PCT/US2007/010149

collision, the | EEE 802. 1l n-capabl e nesh points may

bl ock the extension channel for the 40 MHz operation

fromtheir channel map either by statically,

sem -dynam cally, or dynami cally. [0029] For the

static configuration, the extension channel is nmarked
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during the start-up configuration. This nay be
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utnggaiflﬁll)(l%) dhgx% %8?@ gﬂmglﬁre Id%étﬁtgé) Zﬁéihgq Ry Ibe ﬂ&% fi based on

e nsi
cvﬂ&tscm sedisticna\By Walvl ozf emhmple,cEBNIV&? end MIB adet:meexlional and

l' bas . .
o5t B o540 10200, 3055 ALt changes

happee whanah IaEElEmumtmhhlemmﬁ pahttjhiajs thenmiesh network.

Al Ba ol pRlidefkd 8leal 8 A R BAP Bt S et Mhnel width

cofigvoraltionAldgacy proteetiyn nddide mhy bmdmxﬂmmahte(d/mween the mesh
re nde channe or_channel w dth configuration,
’é’&g%go hﬁ BLTRE be comuni cat ed between the
[0a3d) poi nFér dhéld}g)ddiﬁ ecxfipiration)) the extassion WhahheFatiay be
h nam' confl ura t.he xte SI on cha ne
bltfed Y it e Apite: £ i, G {npelpriaation window, or
a@gpacifie Ip_eﬁiedr Whmg:wgr&dﬂml @rmansgaﬁeﬁt ﬁraﬁﬁ@l gy exzh)ziple a

exchangi n ontrol or._managenent _franges. For exanpl e
mﬁﬁegﬂgb sy the extensipn chepppbmay septhaete frame
n&ﬁk@n%lth‘@é&tkh alsmhrohmxaaﬁﬁghg@i b@&h&&g&t@ﬁnabannel as

Se or e rrent peri o nmes N
l‘@i?%%ii ng t9 BF %‘womewil%é? Bﬁp @réﬁ@i@%%%@flﬂ@l from being

used by the IEEE 802.11n-capable mesh points may send control or management

frames to other mesh points, (for example, when a collision is detected on the
extension channel). For this purpose, a new control frame may be defined to
declare collision in the extension channel. Alternatively, a conventional
congestion control message may be used for this purpose.

[0033] Similarly and for both the CCF and the EDCA-based mesh access
modes, mesh points may communicate through L2 messages their intention to
use 20 MHz, 2x20 MHz, or 40 MHz operation to neighboring mesh points, a
subset of the mesh points in the mesh network, or the entire mesh network that
they intend to use a particular channel configuration, legacy protection mode
during the upcoming TXOP, channel access window, or allocated channel access

time.



used by the | EEE 802. 1l n- capabl e mesh points may send
control or managenent franes to other nesh points,
w@¢ t@r/1emanpl e, when a collision is detected onP€TES2007/010149

ext ensi on channel). For this purpose, a new control

frame may be defined to declare collision in the

extensi on channel. Alternatively, a conventional
congestion control nmessage nay be used for this

purpose. [0033] Simlarly and for both the CCF and the

[(dX44- bas eth8B2hnéeafeSmiay R unifdt mpRidist ofBYoadcast messages.
communi cate through L2 nessages their .intention tg use

The message ey Remanaeemeniizanse coptiolhfiagnes oy apgather type of
frEReds. PIAILS medsSetashhy Bé uE@tFei‘ﬂB&ﬁkHbQﬂgb‘ieéeﬂiﬁé"S ch&hel access

network, or the entire mesh network that they .intend
attemple (suchaas vhap MRISAMSENS tonfedjurmbe part Péﬂgewlmg frames

RO AR iAPHR QHHddY abhRs HiReRM Ng TXCP, channel
access W ndow, or allocated channel access tine.[0034]

08351 L2 neMesh@eointsynae peripdisaly send infermatign aboyh gatisipated,
aBPERRRAS or SBSerVES LRAANIP Yotz tBNas YHPeH L2 M8ssages to one or
control - fr ames, or any other type of franmes. The L2
mare Neighboring mesh pemta a sabhsed n%melsy Poinis éulithemesh network, or
) e .
thd @E.gl?é %%Beée%w%lﬁ. ?‘Bg exaiih 0y a@ﬁ}e‘éﬁ%ﬁfﬁ%ﬁ{%ﬁéﬂ dne or more

used), e part o ing frames exc e

ofheritnest: prinbt b elpaaticelss chasuelconfigueionie sAlLg S garticular
p .

AP P 6P hinle ATV RLARL0 81 2 d0Hanl Bheske faRihpr mesh

pbintithseuglethd b2 omssagesyor e nei ghbori ng nesh points, a

[(%525? et of Aqﬁéég% Wt \?@S{‘h&i@&iﬁ%ﬁﬂ&nﬂgf m@%’ggﬁ?ﬁ %g ? particular

entrre mesh n exanpl e, a nes
neighbommesh pointoeither thmoughstonfigumation tat the PEME: 140 or from
el fi t] ' . g f ' .
oSAR00F xR kB0 ek Ty e RAH LGl B, Reiten o
detadntse twhieh adyss theasbslp poiits tdspecific IBBE802EEs cypgmelization

36] 0i upQ i ng~channel .
ity s iR B 20 Mty Rk 4, S AERRNRS, and teggey protection
nsideh éhel inesh ghint aisés this dataimaseywhdrevbivEhel di@sb pointattempts to
B8 98 SxghAnAS W LD GLRCE 105N ROL IR 12hab Rk HRE database
may also be used to determine routing or forwarding paths through the mesh

network.

[0037] Embodiments.

[0038] 1. A mesh network comprising a plurality of mesh points.
[0039] 2. The mesh network of embodiment 1 further comprising an

NME configured to retrieve capability and configuration data from the mesh
points and configure at least one mesh point with respect to IEEE 802.11n
channelization and legacy protection mode based on the capability and
configuration data. i

[0040] 3. The mesh network of embodiment 2 wherein the capability
and configuration data includes information regarding at least one of PHY level
spoofing.



dat abase whi ch maps the nmesh points to specific | EEE

802. H n channeli zation node, (i.e., 20 MHz, 2x20 MHz,
w@eo0402Mz), configuration, and | egacy protectPCHURIAB010149

The mesh point uses this database whenever the nesh

point attenpts to access a channel to choose an

opti mum channel and/or bandw dth. The dat abase may

al so be used to determ ne routing or forwarding paths

t hrough the nmesh network. [0037] Enbodi nents. [0038]

meshy net iSi j . _ .
0081, 551 L et Syl g S ., whori

theyreapabilatonpand i aepfignmkionc siethginelydey informatien regarding
m%@%@ﬁﬁ%{x#st% xﬁQHa%&f@é&%&é& &2 s P To NI PRalAnBRI Nt S
and con east

igure a one nesh point with respect to
[00HBE 802.94 n C‘Phamesh netwark asimiahy gae 9f gmlndimentsi2-dosberein

as -1 he pali 4l d fi, | O . 10 .
e QbR o BB B 180G P uion 3P ding
meapgeinent and vhanoel sejentivn metldsdsa | ncl udes i nf ornati on

rdi ng. at l8ast _gne_of - I j .
RS oo Siot witl et Beforkish i BH7 inS B Afacb 25, Fherein
theh eapabilitih enda paifigurayioandataoiridlgdesainformdtibn regardidgsRIFS

L nfqrmati on regardi ng mechani sns to nmanage coexi stence
pggeéﬂnk+t and 40 WMHz channels. [0042] 5. The nesh
[a0ddvor kK d& | n Bheymesienetfwarkiasdn asybdse &f epbadimeatsR-6eherein

R 4R S Ll Sk AR RS0 o
pfdd8Axdn.6. The nmesh network as in any one of

di 2- wh int bilit d,. .
RF T gur 4+ on Thie Herh pusk e i B ape o rRbtimep iR 7 eerein
thy eapatilign andO&sdiguratidh aldateSinchislesGhkorasatich 2egardivez STBC

of el odi nrents 2-6, wherein the capability and
CoTF} i%ﬂf‘ﬁ?'i on data includes information regarding

[op46En fi e.d The meshnetwork as in any one of embodiments 2-8, wherein
the capability and configuration data includes information regarding L-SIG
TXOP protection.

[0047] 10. The mesh network as in any one of embodiments 2-9, wherein

the capability and configuration data includes information regarding PCO.
[0048] 11. The mesh network as in any one of embodiments 2-10,
wherein the capability and configuration data of the mesh points is stored in a
data base in the mesh points.

[0049] 12. The mesh network as in any one of embodiments 2-10,
wherein the capability and configuration data of the mesh points is stored in a
database outside the mesh network.

[0050] 13. The mesh network as in any one of embodiments 2-12,
wherein the capability and configuration data is retrieved from the mesh points
during or after an association process.

[0051] 14. The mesh network as in any one of embodiments 2-13,
wherein the NME sends a request to the mesh points for retrieving the capability

-10-



protection. [0045] 8. The mesh network as in any one

of enbodi nents 2-7, wherein the capability and
weonwlitgsnat i on data includes information regarPBCTYSHIBA0149

control frames. [0046] 9. The nesh network as in any

one of enbodi nents 2-8, wherein the capability and

configuration data includes information regarding

L-SI G TXOP protection. [0047] 10. The nmesh network as

in any one of enbodinents 2-9, wherein the capability
aﬁaqoﬁggaﬁgﬂﬁpﬁé&yldata i ncludes information regarding

11. The mesh network as in any one

f
m&%d. ments 2-Toe merdy sietwerke asaimabhyiene ghgmbodiments 2-13,

“ga%%bqgggﬁ%%cﬁﬁ dt%%l npﬁﬁﬁ,[tg%hg]tcsnggmsahﬁine&aeannaespmse

tmthewaguess i n any one of enbodi ments 2-10, wherein the

GREL | ! L6 AnIrEO L LAtk Bl 4318 Qhy !SI UPALIRALALAS 2-13,

tored i'n a a ase out s net wo
whedé&in]thé mes‘ﬁhmmmbpuﬂ:tthe capatslityramhgonfigaration data to the NME

epbodi nent s nthe capability and
Wc‘orﬁ"?g“u‘}e&tﬂ %tﬁ& tgwlqg retrieved fromthe mesh points

[@h&4]lng or 13f t EFheimmesds mebwbrkomspimoesg sond 00 sijbotdmentse 2-16,
sh net of_enbodi

rk as i s 2:.13
Sfiin 60 B o8 ainf RSP R B T e fpat the
cdmﬁguxeviongs tvhﬁdd‘ape:ki[yla émm perivd efitimei on dat a.
2] 15 mash et a
R et 2 T8 SpRBrastor &1 SEPORHPRE £7 Sehereim the timer is
teiggeret|biyt 3 proddtamninegwvaht.on data in response to the
est 05 16. The sh network as in.an ne 0
GG et 5 e Shenly SehvoTk: Ancth, a5, dies Of SELERBEs 218,
whithéi donfiguddtior ﬁﬁ-fﬂh@ théedH pointeissupditbé pbiibdishlliiout a
re l]IeSt from t’Fh
[005 e mesh network as in any one of embodiments 2-19,
wherein the NME configures one of a particular mesh link.

[0058] 21. The mesh network as in any one of embodiments 2-19,

wherein the NME configures a subset of the mesh points.

[0059] 22. The mesh network as in any one of embodiments 2-19,
wherein the NME configures the entire mesh network.

[0060] 23. The mesh network as in any one of embodiments 2-22,
wherein information regarding configuration of the mesh points is stored in a
database on at least one of the NME and the mesh points.

[0061] 24. The mesh network as in any one of embodiments 2-23,
wherein the NME configures the mesh points using a dedicated message
exchange.

[0062] 25. The mesh network as in any one of embodiments 2-23,

wherein the NME configures the mesh points using one of multicast messages
and broadcast messages.

[0063] 26. The mesh network as in any one of embodiments 2-23,
wherein the NME uses an SNMP to configure the mesh points.

-11-



[0054] 17. The mesh network as in any one of

enbodi nents 2-16, wherein configuration for the nesh
w@oioiig73ts coupled to a tiner such that the  PCT/US2007/010149

configuration is valid for only a certain period of

time. [0055] 18. The mesh network of enbodi ment 17

wherein the tiner is triggered by a predeterm ned

event. [0056] 19. The nmesh network as in any one of

enbodi nents 2-18, wherein configuration for the nesh
[gus4nt s i spupdaikd Ry adtwaid ¥s OARY] oD of ERSHIESBNts 2-23,

network as in any one of_  enbodi nents 2-19, wherein the

1adhei N MEeusesmla? signgling frampsde cepligurg the mpglp ppints.

[‘g’bfyhe NBSh NELAh&sHR Detwork ¥s A aff G 6f Iemyd%megqu 2-217,

), wherein the NVE configures a subset of the ne
whereinsat [lemstone meshh point shlogks wdr pxtgnsion ehgnnel fopf40 MHz

ogg@gﬁh@%qtgég&newﬁi n the NVE configures the

entire nmesh networ 0060] 23. The mesh network as in

[w] one 029.e nﬁﬂ@ﬁ mgzﬁh aepwork OﬁMQirimeinﬁ ﬂgm‘ﬁmriem]the extension
ch&dHl éB&gﬁQ@Ef&%‘i‘ff Alid sEa'??-uFS"c%ﬂﬁ ioh.l S stored
a | east” one of t

in a database on at he and the mesh
[G967ht s. [ 3D61] Tieimesinuetveark ofietnhodiment of B8 athereindheéxtension

dg e?iiéTE&h? gagjgd#\lg%g%%&pﬁlepw configures the nesh

ol nts usi nessage exchange. [0062] 25.
(0168] nesh 3kt wille mesh metwyrkosfembodintent 2Bovitereir 1, extension

wher ei.n t he. NVE nfi qures .t he.nes jnts i e .
SIS B, dhieMEa RN o 3ot BT SRR iodiie 18 Sard.ike
caffigurhtionesh network as in any one of enbodi nents

- 23 wh int.he N uses .an. SNVP,.t o fi,qure the .
GOEEE o 4% [ oG mesh néhgEnid csbhfaibnf 98 Witkteh Iikexension
cldnreitho dondfegnired 2hPdghvin sogward/HeiviiVifownbmdl 2

ignal | i fr s _tao copnfiqure. t.he h points. [Q06
BTt RS meRe BT P erBg e psion dlannel
is’blddked semi-dynamically in accordance with a configuration message.
[0071] 34. The mesh network of embodiment 33 wherein the mesh points

communicate information regarding channel configuration and legacy protection

mode with another mesh points during an association process.

[0072] 35. The mesh network of embodiment 33 wherein the extension
channel is blocked based on the information.

[0073] 36. The mesh network of embodiment 28 wherein the extension
channel is blocked dynamically in real-time. |

[0074] 37. The mesh network of embodiment 28 wherein the extension
channel is blocked dynamically for a limited time.

[0075] 38. The mesh network of embodiment 28 wherein the mesh point
blocks the extension channel based on a message from neighbor mesh points.
[0076] 39. The mesh network of embodiment 38 wherein a congestion

control message is used for carrying the message.
[0077] 40. The mesh network of embodiment 38 wherein the mesh points

communicate with each other through an L2 message.

-12-



wherein at | east one nmesh point bl ocks an extension
channel for 40 MHz operation fromits channel nap.

WO 0®6A2732D. The nesh network of enbodi nent 28 MIEDS2007/010149
t he extension channel is blocked statically during
start-up configuration. [0067] 30. The nesh network of
enbodi nent of 28 wherein the extension channel is
configured by a service provider. [0068] 31. The nesh
net wor k of enbodi ment 28 wherein the extension channel

[dogsFonf i g ed THeREEH néworR S£4r Bedinich® 4D ihere@le .2 message

.(SIM-card-like configuration. [0069] 32. The nesh

ISfeppisARt Bes#@ESodi nent 28 wherein the extensi on channel

[doyoponf i gigr ed Ty REM N Swirk bIEhBodirehe 10 dhbidafe 1.2 message

. [0070]. 33. The nesh network of claim 28 wherein the

isacmaicast maesgage|! i s bl ocked seni-dynamically in

[0RRePT dancg wi eanagegﬁf hOMIL! A idBRe bR of ebbhirdgnts 40-42,

The mesh _network of enbodi nent 33 rein the mesh
whereindhe §2nmay dsore pha spanagementdyangiang aeanine frame.

[0027] | 9uT a4 ON U LAGHWIFRLEE i Ay B oPefdbARALRES 40-43,

mesh points during an association process. [0072] 35.
whiseeintbe L2canessageas sembehtirthypreasling erchiannghaccess attempt.

[%gg nsi o M5t hamgel mhsch Rét%lfg gf(; %ﬂe t4f %v}gegé%r’]tﬁgtﬂmessage

3] 36. The mesh nefwor odi nment erern
istdent ax lacprat ofisignalling friamds| for kbapnplagedssal |y i n

[d?gﬁi - Ui My [ OGRAH dkn BBGwdPRS s 16! l‘%g%f o£BReduROhts 2-45,

wherein the extension channel is cked )
wiipreinitbemeghipoints ajre nenfigiired heesthlblists] d@i@bagthwhinbghaps mesh

p@%&é"ﬁf {ile%eﬁ{'%ﬁiz&%’\{o s@%ci?{g%%‘;ﬁ‘sbﬂﬁﬂ%ﬁﬂ?ﬂah%ﬁ & fogacy
e extensi on cnanne asea on a nessage 1rom nel gnpor
prgsdtigpomeotde. [ 0076] 39. The nmesh network of enbodi nent
ereif} a ngesti on copt kol ssa .S used,for .

[@?#ml ng the ‘r;rlgxseggﬁs .n&wor of SmbOXitaent 16 w%eremq:he mesh points
use the database to choose an optimum channel and bandwidth.

[0085] 48. The mesh network as in any one of embodiments 46-47,
wherein the mesh points use the database to determine routing and forwarding

paths through the mesh network.

[0086] 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. The methods or flow charts provided in
the present invention may be implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for
execution by a general purpose computer or a processor. Examples of computer-
readable storage mediums include a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and removable disks, magneto-

optical media, and optical media such as CD-ROM disks, and digital versatile
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[0077] 40. The mesh network of enbodi nent 38 wherein

the nmesh points communicate with each other through an
wa2oomassaye. [ 0078] 41. The nesh network of enbpdi/De2007/010149

40 wherein the L2 nmessage is a unicast nessage. [0079]

42. The nmesh network of enbodi nent 40 wherein the L2

nmessage is a nulticast nessage. [0080] 43. The nesh

network as in any one of enbodi nents 40-42, wherein

the L2 may is one of a managenent franme and a contro
disks®viH081] 44. The nesh network as in any one of

enbodi nents 40-43, wherein the L2 nessage i s sent

(0084}t 1y pruitellemyocessorsrineiudgcby waypfexample, agmpralpurpose
prdeesdBe S sPEdiNdepBte FrIRSHoRENLorfenidRL Epibebifr [ digital signal

message 1S sent as a part of signalling frames for .
pracashes | (DSFex plurpdity 81 migropmoressArs HONART RIPRe BUCIORTQEAgSOTS in
af38i-2{onSRAY P8RS (%Tadc'énti@ﬂ%{r, hikide ﬂ@ﬁ]ﬁbﬂ?%ﬁhéaﬁ&?speciﬁc

configured to estaB i sh a database W%lc maps nesh
Indegrated Girauits (WSIGs ) Hield Hirogxammabld (Gatq Apmys (PP GAg) circuits,

3ang ¢ ' Eng ' 84] 47.

a'ﬁ“ﬂe mstkégtg¥% 0 he%ogi(ﬁéegiag GAr\(/)é:Setgglgﬁlatc e nesh

[0988ht s usA préressiatinlzaseriation withsswftwarepnayrbensédoigiplement

. _handwi . Q 48 . Th r ]

a SREo S5l PrnmnpaVanios B SE IR T8RN B uiif RO,

usdreqiEpment AJE) teahibral] basestatiomgadivondteonk contmgllgr((RINC), or
hrough the. nes NEAR Y mia 0086 t.hough t he feature

aé\’ﬁ c? °§? & ?ﬁéﬁ’tu geréf q}bﬁe pr egelr!l]t[ayio%/]élrslA‘ill on ar émgu%ls?g r ?V?)te dn}oﬁlﬂes’

irhplenEntéd in dchrdwiaoe iand/vir softwarel sucubana condxayat vides camera

f eat I t b d, al i t hout th
ogle. ' § ShieFalond £ lnkithodE. (R SRy i d sblfker, o

nrcdopHon®eNa Seluvision iaahsdeiverpribhaatds dhse hehdsed) avkéybouird, a
t her,,features and el enents t esent inventian.
ahicSomel Bilol?. A oM ooaRlatd (R R upt 88 crystal
displan@iCID) dieylak einit)pheipabie dighb-emicing dicde (PLBD)alizplay unit,
a%?éi}:ﬂa r{u%éic %rlayer, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.

* * %*
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firmvare tangi bly enbodied in a conputer-readabl e

storage nedi um for execution by a general purpose
w@ooopaeBi2 or a processor. Exanpl es of conput er PERUSINT010149

storage nedi uns include a read only nenory (ROV), a

random access nenory (RAM, a register, cache nenory,

sem conduct or nenory devi ces, magnetic nedia such as

internal hard di sks and renovabl e di sks,

magnet oopti cal media, and optical nedia such as CD ROM

di sks, and digital versatil ﬁﬁﬂﬁ g(DVDs). [0087]
SU|tabIe processors incl ude y way of exanple, a

Vmates #laimedgese processor, a special purpose
procgssor, _a gonvent onal rFrocessor a digital signal

. etwor cPrq %
pr ocessor y of m croprocessors, one
or nnmkumﬂnyophﬁshqmmMs andassoci ati on Mﬁth a DSP

core, a,controller Cr IIer Lca ation
Soech PR Banagimeds Sih R Ranghred Bitphidle ABability and
c dtifigirationata Frime the neesh pdihfsmgd eaﬂﬁgihbat least odieliiésh point
eof i nt uit (1Q), or a state
i freRect Gaa g Ipabenpefrrtlin §od Igtash rip @tion mode based
oﬁQﬁéB@pﬁ)mﬁyaﬂ&cUﬁﬁﬁui&iddﬂﬁtanent a radi o frequency
transceiver for use in a wreless transmt receive
unit (WIRU), user equipnent (UE), term nal, base

stat2on, Théi MmeBRt WetvorkO Wf elal@r 1( mr,eizﬁrt}ﬂﬂy:abﬁsmty and

co uter. The may be used in,conjynction
ationdata @'f\lﬂ ST Frearding /ajaieas%wway @hY%%?éﬁPHY)

164&] 3p6eiEy, dmedh ¥idaR e&m%r@geowék&teﬁcevm eommibeana 40 MHz
speaEerp hone, a vibration device, a spea er

ﬁw&ﬁ@nesn%aé}agew and,chasae] selection matheds, reduced inter-
ﬁlﬂﬁi’éj M%B@ctlan Eéié@h A ﬁf&tem |s%ac@t1me block coding

freguenqévnndulate h@ radio unit, a d crystal

(RFBE) ggntrobBames Eﬁ&«‘}yy gral faldo e SIG) tlfii@#ﬁllsé’fﬁnt pPPRytunity
(ﬁxeflﬁp%aea@an,damlawseu%bm@e&b%E@Anaw&b@opI ayer, a

nmedi a” pl ayer, a video gane player nodul e, an Internet
browser, and/ or any w rel ess |ocal area network (W.AN)

. moduge. C'-’fﬁé\@n Fﬁn&ﬂka'o‘?e‘é’laaﬁ 11 -wherdh® htl{ée {WBhKility and
conprising: a plurality of poi nts; and
configuration data of the mesh pointsis storedin a data base in the mesh points.

4. The mesh network of claim 1 wherein the éapability and
configuration data of the mesh points is stored in a database outside the mesh
network.

5. The mesh network of claim 1 wherein the capability and
configuration data is retrieved from the mesh points during or after an

association process.

6. The mesh network of claim 1 wherein the NME sends a request to

the mesh points for retrieving the capability and configuration data, wherein the
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a network managenent entity (NVE) configured
toretrieve capability and configuration data fromthe
wore@h/1psint s and configure at | east one nesh pRCTUS20T/610149
respect to | EEE 802. H n channeli zati on and | egacy
protecti on node based on the capability and
configuration data. 2. The nmesh network of claiml
wherein the capability and configuration data includes
i nformati on regardi ng at | east one of physical (PHY)
mleSH SPoiffi 9End $he BHABNIT Bnd LoHRBAARIIO WtS LRSS pOise’to the
MHz 'and 40 MHz channel s, channel "nanagenent and
regwestiel sel ecti on net hods, reduced interframe spacing
(RIFS) protection, green field protection, space tine
bl ock coding (STBC) control frame, |egacy signal field
(L-S1-.G tThemesh sietworipeflaim ilt whérekoPhe preshawintsreports the

. i St t4 »
AR RBAAEE R alEN L RELRl AL bifRdus abeqllf iR the NME.
configuration data of the nmesh points is stored in a
dat a, basemi N_th sh poknts. 4. ,The nesh networ k of
a1 S metf A RRrR B Plafin £ shERG o EHAERERNER fortthe mesh
paihtd iseonpkid tpai tiner saclsthxtate configuiativhads e alid fai ahdy hlvertain
negyegetmork. 5. The nesh network of claim 1l wherein

PeTQC @LWIS: | ity and configuration data is retrieved
fromthe nmesh points during or after an association

procgss. 6. The, nesh net kK Q | ai.m 1erei.n, t.he

e Lonasthe FERhARVPRE phiateah WHsTHPCeITeE of Hgpergd by =
piddeteragiabd levént.and configurati on data, wherein thenmesh

poi nts send the capability and configuration data in

response to the request. 7. The nesh network of claim

1 whio.ei IThdmeshHet®ork bf cla®iiol wheiréia dafighichtiby féthe mesh

configuration data o the NVE wi thout a request from
POIRLS ﬁ%ﬁ?f"é?g?ﬁgoﬁ’é§hynet work of claim 1 wherein

configuration for the mesh points is coupled to a

timer. such that the cqonfiguration is valid for only a

certLl-n The mesh network of claim 1 wherein the Ng/IE co gur)és at least
one of a particular mesh link, a set of mesh links, a subset of the mesh points,

and the entire mesh network.
12. The mesh network of claim 1 wherein information regarding
configuration of the mesh points is stored in a database on at least one of the

NME and the mesh points.

13. The mesh network of claim 1 wherein the NME configures the mesh

points using a dedicated message exchange.

14. The mesh network of claim 1 wherein the NME configures the mesh

points using at least one of multicast messages and broadcast messages.
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period of tine. 9. The nesh network of claim8 wherein
the tinmer is triggered by a predeterm ned event. 10.
wab@7neshz net wor k of claim1 wherein confi gur ap€DOS$007/010149
the nesh points is updated periodically. 11. The nesh
network of claim1 wherein the NMVE configures at | east
one of a particular nesh link, a set of nesh links, a
subset of the nesh points, and the entire mesh
network. 12. The mesh network of claim1 wherein

info ti re rd| on ura n t

IS s{i%?edﬁ?n aegsg’aflagasg‘ 0{1 la I ieas Shnettg? ﬁﬁﬁbﬂ% 2 %‘mple
nétveorkanAn fgemest prodocol (BNMER)torehfiguke tHe mieah points.

Iwherein the NVE configures the nmesh points using a

dedi cat ed nessage exchange. 14. The nesh network of

cl ai 6.1 WTEk € ineshhéetiitk o6 lal‘aiugnul edherbia thesNMIDuséslayer 2 (L2)
u5| @ é | east ong of ﬁr%It ctilst rressages and broadcast
gﬁ% ames 19irg I P ai m 1 wherein the

NME uses a S|nple net wor k managenent protocol (SNWP)

to c f| e th t.s The sh netwoy k of

el b1 NS AR PRE RSO | Hieroid o Ioy: et Fageh PRt blocks
aﬁreamlarpcmél gw £0 M9z 6pstativdl febs. its chaniied i@ h

network of claim lwherein at | east one nmesh point

bl ocks an extension channel for 40 MHz operation from

its gfannEhe iRdsh débwolRe T NgtwhérteiRthé lektélision channel is
wherein the extension channgl is, blocked statically

blagked, statically dynngshartyp£opBguUratin.- The nesh network of
claim 18 wherein the extension channel is configured
by a service provider. mesh network of c¢laim

18 wher eiFhe e e o hie B Wheredm the extension ehagnel is

&'byReServiierblideppdul e (SIM-card-1ike
COI’] [ gur atl on.

20. The mesh network of claim 18 wherein the extension channel is

configured through a subscriber identity module (SIM)-card-like configuration.

21. The mesh network of claim 18 wherein the extension channel is

configured through a software/driver download.

22. The mesh network of claim 17 wherein the extension channel is

blocked semi-dynamically in accordance with a configuration message.

23. The method of claim 22 wherein the mesh points communicate
information regarding channel configuration and legacy protection mode with at
least one other mesh point during an association process and the extension

channel is blocked based on the information.

24. The mesh network of claim 17 wherein the extension channel is

blocked dynamically in real-time.
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21. The mesh network of claim 18 wherein the extension

channel is configured through a software/driver
waloanihigad2 22. The nesh network of claim 17 wheePUS200Me10149

ext ensi on channel is blocked sem -dynamically in

accordance with a configuration nessage. 23. The

nmet hod of claim 22 wherein the nesh points conmuni cate

i nformati on regardi ng channel configuration and | egacy

protection nodewith at | east one other nesh point

during an associ ation process and the extension

channel is bl ocked based on the information. 24. The

mesh25et iBh& naodshchetiwprk of wisine 1 wherean tthe eixtensi¢m ohamnel is

' . ' kn:.Leal -time. 25. The nesh
bké%%%?igggugﬁgfﬁ%%35%#§PEP%SThe extensi on channel is

bl ocked dynam cally for alimted tine. 26. The nesh

net k claiml rein. h .nqQint 0 e

oxt P ontfaRiel rebn SR oE Ay BRI bip BRe pis the
epiznsiot. chahAnel basadeah st agesrah melighburidfiesthpoiats) a
congestion control nessage is used for carrying the
nmessage. 28. The mesh network of claim 26 wherein the
mesh2poi Mhe aegHwetwoilcofibl dith 26w hestin & cohgystiod lkovtrol message
la 2 (L2 ssage. 29. The nesh network of claim 28
‘%M%%%@ﬁ gL 8% s a uni cast nessage. 30. The

mesh network of claim28 wherein the L2 nessage is one

of a_pul tjcast ssage Qr br qadcast ssag 31. The .
meshZfiet ik Bresh| Behvork ffe flAR ( 73 WHORIG.4he Piesh points
comARGAcERRtwith @Eh offter thRGugdies Nay@t MY Héssagal m 28

wherein the L2 nessage is a control franme. 33. The
mesh network of claim28 wherein the L2 nessage is

sent29. The mesh network of claim 28 wherein the L2 message 1is a unicast

message.

30. The mesh network of claim 28 wherein the L2 message is one of a

multicast message or a broadcast message.

31. The mesh network of claim 28 wherein the L2 message is a

management frame.

32. The mesh network of claim 28 wherein the L2 message is a control

frame.

33. The mesh network of claim 28 wherein the L2 message is sent

shortly preceding a channel access attempt.

34. The mesh network of claim 28 wherein the 1.2 message is sent as a

part of signalling frames for channel access.
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shortly preceding a channel access attenpt. 34. The
mesh network of claim28 wherein the L2 nessage is
waeenwr/1as1a part of signalling franes for channeCT/US2007/010149

access. 35. The nmesh network of claim1l wherein the

mesh points are configured to establish a database

whi ch maps nesh points in the nesh network to a

speci fic | EEE 802. H n channel i zation and | egacy
protection nDde 36. The mesh net wor k of clain135

whergin t 0|nt h at ghase gse an
opt i %’Jm anne pn dfi]’g's%l “%eglrrrletst Il)<°m¥s are
cadfigured fo vdtebBsh atllaeabase thpoh napsusest i)mntbainatba smesimetwork

det er formardl ths thro
te € SRR FRER 014 fhan AL RSy pIIIRHTT b, |
the nmesh points are conflgured to establish a database
ch.m nesh, poi,nts i B sh, net k to.s e0|f|c
\ EEES05 Tha St ol ot SEh A0  EhEEE gpe rhert Biihts e the
database 89 chodie amfsptidiai/\eidanel aaddandsdiher ei n the
nmesh points use the database to choose an opti num

channel and bandwi dth. 40. The mesh network of claim
38 WH'Er €iThd heeshEsdtwork Ufclaise 36hehéeirin BR6 nesh pomts use the

todetermne routin and rwar gdi n at hs
d setq Em?ne rou (I f%rwar g paths Huouglrx ohtgmes network.
38. The mesh network of claim 1 wherein the mesh points are
configured to establish a database which maps mesh points in the mesh network

to specific IEEE 802.11n channelization and legacy protection mode.

39. The mesh network of claim 38 wherein the mesh points use the

database to choose an optimum channel and bandwidth.

40. The mesh network of claim 38 wherein the mesh points use the

database to determine routing and forwarding paths through the mesh network.
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