[ 0001] METHOD AND APPARATUS FOR ASSI GNI NG CHANNELS TO

MESH PORTALSAND MESH PO NTS OF A MESH NETWORK [ 0002]
WO-b@kDv90e3 | NVENTI ON [ 0003] The present i nvent i BOT/S2006/008382

related to a communi cation system having a plurality

of nodes. Mre particularly, the present invention

relates to the assignnent of channels to nmesh portals

and mesh points (I\/Ps) of a rresh net wor k. [ 0004
[®REKGROUNBET m% G CHANNELS

i nf r as TOUMFHE PO él\H)%ESHfPQB\E Oy MESHMIETWORK
also referred to as Base Stations (BS), each connected
to a wired network through what is referred to as a
backhaul |ink. In some scenarios, because of the high

[6oe®] of connecting a mmmmmlmtot he w red
network, it would be nore desirable to instead connect
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des ease and speed of deploynent, since a radio
nﬁéW%éﬁk can be depl oyed wi thout having to provision
wi red backhaul |inks and interconnection nodul es for
each AP. [0006] In a nmesh network, :two adjacent MPs

to use a common chaBABKGRO B%\H%bl e to forward
ngget%&l Wik RROL g Tlti'frﬁst'rﬂ&h&'(%slﬁc'ﬂﬁie £ et Hf! Access
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bb%éé@f be KBgR |cb'§t%k tdnheetind/BEivdvAP Hﬁ@ctlﬁﬁﬁﬁhe@ﬁﬁédﬁhﬁdmrk it
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Ao B R85 oSy 6000t e S o e
giveanAB|in tahwirelehe fashidn, othdiwasd\ieferréd tgas alvﬁ?Qs}M?@)a,stmglre
The mesh infrastructure provides ease and speed of deployment, since a radio
network can be deployed without having to provision wired backhaul links and
interconnection modules for each AP.

[0006] In a mesh network, two adjacent MPs have to use a common
channel to be able to forward packets to one to another. This implies that for all
MPs to be able to send packets to any other point on the mesh, each MP has to be
able to communicate with its neighbors using at least one common channel.
[0007] Figure 1 shows a conventional mesh network 100 including a
plurality of MPs, MP1-MP9, each equipped with only one radio transceiver.
Connectivity between the MPs, MP1-MP9, is achieved by having all of the MPs,
MP1-MP9, use the same channel. If any particular one of the MPs, (e.g., MP1),
were to use a different channel than the rest of the MPs, (e.g., MP2-MP9), the

connectivity of the mesh would be disrupted by preventing the particular MP,
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connectivity of the nmesh woul d be disrupted by
preventing the particular MP, MPl, fromreceiving and
w0 ooos@ymeng packets fromto the rest of the neREI/US2006/008382
network 100. [0008] Figure 2 shows a conventional nesh
netvvork 200 including a plurality of MPs, MP11l-MP19,
C?%ﬂyéoeﬁf%gg $hd PorlvdPdihg $hekdts AORPRIHE Fest of thd MSRinéwork
A‘and transceiver B, using distinct channels. It is
10Q.pi caL for the MPs, MP11-MP19, to be configured such
t e ai.r qf .tr cei . .
0B e % LAY Ap ), R b f AMoimcludin o
phhﬁ[iﬂﬂof )Ml?d MIHFIPM]PW) eatihrequippedt Wtﬁhetwr(ea'hdmetmséeivers,

200 to ensure connectiyity bet
URPEASINL 8, S0P oA WnE Srnet el I B for he
1\%&9 ﬁ\ﬁpfflmi@’ th Be BOMERREA stéH thf the PRACTFIVRIsSeidBE dfdach of

f 'the MPs use the sane set of channel s
tlldﬂMﬂsgNHUtl -MRd 9pmessitha eame skt efshanselsdegosharnelyy and channel

Sk LR R NPRo 0l LS TSI AR e LIRSt tho

erc nneC 1 On ween a
MPg MPDDIMEEQJ Tied st dcaar bb S&(ﬂ abdnﬁrh m@slaﬁe@mrkaﬂmre each MP

Amesh network with nult err as
ineqipped W&htl&tr%gﬁvwa fh)‘] of »ﬁﬁa SR g et of
cﬁgﬂﬂagtth%@éhom rtﬁla elﬁéslP QWFkCﬁ)t bﬂéhl%y%ﬁgbtsﬂ%f IbBtween the
accordance Wt present invention. The wreless

differenh MR ofdhe meshemtwoﬂi i ncl udes a nesh network 302
ng a ur al i 3 lHr
{}/@}Tﬁb 306’&‘ g?)lng Xf mE,erc mec%agbgﬁgéegngg%sgrn% %B%keft%v\%a [I<mn_
3, net otk arcrefériied & £apdreilnoAkn ¢S twonk bvitsmiuhigple portals

Internet). [0011] As sho in Figure 3, two of the MPs
I%Marr&ﬁao séacmvlﬁl PW@%@@% REEWBEK 302 have mesh

[B@1dial s. ﬁ@%r@"ﬁéﬁo@% tehvensfal #idie3 dsmBRS i GRIHAGSEREL 300

to extra mesh LAN resources 312, (such as Ethernet),
m@c@nrdbm@ wigbdbe presenhinvestinnr KTy ireless eqemppinasionsystem

a _data t
@@t lﬁ‘%gh If%\?\‘? 8§€vlﬁorr§es6%¥fggné weﬁ@ Q?ﬁ% h@s ptg' P %Qa%Ozﬁ &
pirdVits oBOMRR 061 8I06K) 406b,Fofouteed08 and :iui etthendiReBPdrk 310, (e.g.,
needs to send. a e packet woul d

t oMp
e HesaTed HBEW?%V@@\T ﬁ?@h@%tﬁfnﬁ@m 304b or MP 304e,
U@iﬂh As shown in Figure 3, two of the MPs 304a and 304c in the mesh

network 302 have mesh portals. The mesh portals 304a and 304c are connected
to extra-mesh LAN resources 312, (such as Ethernet), to enable access to the
network 310 via the router 308 such that a data packet may be forwarded
through the extra-mesh LAN resources 312 between the mesh portals of MPs
304a and 304c. For example, if the MP 304d needs to send a packet to MP 304c,
the packet would normally be routed through either MP 304b or MP 304e, which
will then forward it to 304c.

[0012] Under the connectivity principles described in the previous section,
it should be understood that typical mesh networks allow the routing of a packet

from any MP to any other MP. However, this connectivity causes congestion
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will then forward it to 304c. [0012] Under the

connectivity principles described in the previous
w@ewbiogm?3 it shoul d be understood that typical PeEE2006/008382

networks allow the routing of a packet fromany MP to

any other MP. However, this connectivity causes

peQRREsSi Vrhgeana: abd tRE e MESnisE {AGHS M@itably leads to
channel s, which inevitably | eads to congestion as

comggstion asmbradhe drcregigss Ghisagreptlyi hmits sepdalpidigy |of ppesh
D%BNQr h networks. [0013] SUMMARY [0014] The present
I'nvention increases the capacity of nulti-portal nesh

net wor ks by managi ng the connectivity and channe

ssignment in a manner th es the know edge of
[ %B%Iogy and routing info%ﬁg&ﬁ%ﬁﬁﬁﬂ mul ti-portal mesh
[O®EHOT KS. ThOpFRBAT A% kntion iMt2e£R3NNE baFtyHTHRML-H6i 84 mesh

In typical mesh networks which is geared towards
netwaiksi hygmenagioe: thei copneqtisoti ard ghannad agsignment in a manner

e 1 d oLl it i
B AR 5 0 e
niehwasthorkd. U e dontrastf fo theschanaepussigepeny need & typealspesh
Sl e LB Sonecly b SR Tt PRl L
chpRat BRgtisOtld 281abMi9 0Thd SRterhf) PSpresBnifiiQention allows

enbodi ment, a radi o resource nanagenent  (RRM entity

it pers@lomedhenetwonks, (ysedfin affices cammuasierloyments hages, or the
| ural it f . | i . .
o0 L L ABE By
thé ];&howiem]lge @ﬂ\;\c%polwh%y drfdbrolgiﬁmlg infarmmtionhas access to
i.nf Qrmat i on i C rovides a.ranking of the avaj e .
DR port gne, AEPORIRENN SIHLO TP APEEPRER: 4‘%@% entity
& lehsdsStHeOd pﬁﬁﬁfr‘ of ROinkii Hatwd¥R inllddies AEAArd185WIMMPs And a

a
preferred nmesh portal is assigned to each of the MPs
plwralite ofrmesh pertady. kA disseverviphase ifsperégmescinghe apgsh network
[ h laBaged . .neas tS. .0 |, aval . .
SR TP ¥ ZAGR ALPE B BRI s ool P bR which
providas & rafkiagnétise aradlablemesle fortalsisald MParxi-fopsl and related

rtoﬂtemg/?xf’étri[cg o%6e]ac ﬂ(ﬁ&d?l%?ﬁ% 1Fr)1Tt|h(g\lm<%i1 gg'c%vo?‘ﬁAWpre erred mesh
portal is assigned to each of the MPs in the mesh network. Each MP scans,
collects, and reports channel-based measurements of all available channels.
Channels are assigned to each of the mesh portals. Channels are also

sequentially assigned to the MPs.

[0016] BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

[0018] Figure 1 shows a conventional mesh network including a plurality of

MPs, each equipped with only one radio transceiver ;
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[0017] Anore detail ed understanding of the invention

may be had fromthe foll owi ng description of a
w@e@bevesl enbodi ment, given by way of exanpl eP@mntiS1006/008382

be understood in conjunction wth the acconpanying

draw ngs wherein: [0018] Figure 1 shows a conventi onal

[OES net Woibkrd NEANFY N @ndedtidHadinidsM nefwdRSncl8d@] a plurality of
equi pped wth only one radi o transceiver 0019]

MPy ench pquippes withcbre eastie breasceisers uﬁétg/@iﬁféglpm@w@ielﬁg a
ality ' i [ .
Q2 i VERG S SR 1, YRR el B1ds Ba i Beation, systom
ix_sdlmiiﬁg_a mawaﬁtwmithﬁtivelm&h matateni cat i on system
i ncluding_a nmesh network with t nmesh tals: 021
P e 4 P @uie 7 it AT AR oL A TP AR LATRRRL Prcess
RpREESRel iPh SRR NSy drk MvIRSHuRAI¥ATKh BonthREn Btotddilce with

mesh portals in accordance with the present invention;
theprespntinygntios; i s an exenpl ary bl ock di agram of a

[(5'62‘23‘]1 port ﬂﬁ}]lg(l-b § q? SLI e§§ﬁ1ip%%§?dg{)csl§aiék% o Eflhgéﬂ \Ag(%%&l?c#annel

asstgn cha 0 nes of “a nesh "net

agsigndab Ggshant borfigrpd ds estignnotemhielsnto f@S2 Portalgaf e MBesh
shows a channpel selection cast ur]clt configured to

NREE OIS e pat RESet R 8 wor k i n accor dance

[Boddy the Pf%%@@ BlshioW$ et el 886cti P& uniiOstEiglrd® ttssign
exenpl ary bl ock diagram of an RRMunit _for controlling,
chaneels to MBooka nreshoradwatn ie agfordanaeavish dhe present invention;
invention. [0025] DETAI LED DESCRI PTI ON OF THE

EFERRED EMBODI MENTS [ 0026] The preferred enbodi nents
[0024] be dBiputré beds wint bxeraplargrideck didgremdofiwnn&RM unit for

figures where like nunmerals represent |ike.elenents
coRfBlERATESE SSTITR MeHePdRars BH GeREPER iy Rt
termnology "wireless transmt/receive unit" (WRU)
includes but is not limted t o a user equi pnent (IUFT%
(003BOPELALED BESGRETSION OF HiB PREEGRIND FMBORTMENTS
[8 r, orpgh il)req{le}ga ehi’b%ﬁilﬂéntg Ril1be ded é@jvﬁi? reference to the
operating 1rn‘a W rel'ess envi ronnent. he
dreaing fgues vhwee pile semherais@présent by elenénts thpwghvet
[I()géﬂ an When referred to hereafter, the terminology "wireless
transmit/receive unit" (WTRU) includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, or any other
type of device capable of operating in a wireless environment.
[0028] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.
[0029] The present invention solves the above-mentioned deficiencies of
conventional wireless mesh networks by managing the MP channel assignments
in a manner that leverages the knowledge of the topology and routing

information of the mesh network. Ultimately, the present invention provides the

best tradeoff in terms of connectivity and capacity, which are two key design
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integrated circuit (1C) or be configured in a circuit
conprising a nultitude of interconnecting conponents.

W 0®B0Y90The present invention solves the PCT/US2006/008382
above-nenti oned deficiencies of conventional wreless
mesh networ ks by managi ng the MP channel assignnents

chélr %&%%S%f&?@ésh'xfe‘éﬁbﬁges t he know edge of the
topology and routing information of the mesh network.

[0830] mat el 'l;he presergrivgention allosvatd mnulqgmvﬁabwslp petvrk o trade-

ad ternms of conne t|
ol B sy AR PR P Rear of bt e’ RAAEH Heenhlt Shen o
pliaB6} off] M@’sﬂfa&‘iﬁg‘l bnlwmmﬂhdﬁftrahic@ih&rﬁ(sﬁdh b thonteah network
mash network tot rade off nesh connectiv

1999%‘%1%11% LBt ismtpsramestetydd bR PoibR IS, “hfwaav ‘%?Ia?alilﬂ%%fact

tﬂét ?aa\ﬂ;ﬁgth%g ¥ilPBRrof 26litohd pAKRELIVBEm o Hki€ BuBset oABIPs
of Figure 1), but is interconnected

usug a \i\'ursipmeshlmﬁta& odhite & apéand ingeh partehsvoudd be tfavared when
t
S5O B AR Y R RESE Bt b

of MR O doRmBctddity ah the Ukhds}bﬁs felireddFoh emaﬁphsl iangarticular
W th_a second sybset of By assi.gnj ng dif.

chavaral %aﬁg?nberl};dgsa pesh/pst WQ % ity ng{qfetrﬁgta packet
sBREHY b FirkeMILRHa nfdh rﬁ%@gﬂi f?o b@r(ﬁﬁéa 'tHfHu@h LERONE |N|IP in the

arrangenent In a nmesh networ k make it I'TpOSSI b

nﬁ({sh raetwadkestllﬂehy nipking ’go@tistlsq\mf knopgedgernsithe tapolegy and
[T?lf t ed fé}&{{%ﬂ% afa %ecosri{j %ﬂ 1&1%3%3?%& 199% irl(mlmmlzes

th@?@gﬂ%% tﬁﬂﬁacﬁ; higsdceiated Fgth ﬁlfl@f‘d&iicéd) ﬂomfectlhﬂ;ymel&lhe increasing
net wor e present inventi th

therprrAcity o6 tha HHF it Srorienusadby o E\ D?B‘Wi‘e ehr}&g ?&H‘: Y&y two
chﬁﬁﬁ&@%hﬂ Aot e aﬁfnﬁl‘taﬁgoﬁﬁ‘ﬁ iftHe MBS HhERFAKUASEaB NS one.

e nes netvvor simlar t e way two channel s can
[ﬁ@%] be usEbe somwlpt aine@wdyabqvetfhe anm@hh metworkk equppedavith

[0031] .The co cept b f.0
sﬂﬁl%?ﬂm FAPSEEE Vi ThoY éuo'! ’t ra%ngl\ég ke ea[rpé)q1 b mesh
M?Msbﬁtﬁ!rﬂ%ltﬁra{ﬂaq ﬁaliigc_&hﬁeﬁsk&s dpphi #dfigore®s Such a scenario
networks with nulti-r |o_r.a ce I
right et deadste soltions RRGTS iy ﬁesw%‘}/ﬁ{@a@ﬁ@gg&mﬁ fif ggmesh
G5 E& 'lﬁuijcﬁﬁb reltErst %}ﬁmbﬁﬁeﬂeﬂd $8!d LolatidBSHhere partial

network 1nto nultiple clusters, which could |ead to a
conhertivity ¢drebe npeantalaed by havmg some MPs of a given cluster use a

subset of the channels associated with different clusters.

[0032] Figure 4 is a flow diagram of a channel assignment process 400
implemented in a mesh network in accordance with the present invention. It is
assumed that the mesh network possesses a certain amount of information about
the topology of the mesh network. More specifically, it is assumed that the mesh
network has already performed a discovery phase at the end of which the
following are known:

[0033] i) MPs equipped with portals are identified as such.

[0034] ii) Routing tables consisting of a list of portals available to each MP,
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connectivity can be maintai ned by having sone MPs of a

gi ven cluster use a subset of the channels associ ated
waowaok/oghopd erent clusters. [0032] Figure 4 is ap€1/082006/008382

di agram of a channel assignnent process 400

i npl enmented in a nmesh network in accordance with the

aBRBGRt 1191 befld fRilable Aekt BSHY! inBabek NP maﬁﬁ?\i@&&s to

possesses a certal n anpunt of I nformation about t
eacipof tbg)aveﬂablh @edasmrtaé deshinatiovsrie dejeemined dit fsalse assuaned

k |
e N e R e L
tK@QBdS’ve ﬁl@ﬁﬁaﬂledl)od’bﬁ‘@iﬁblﬁspped with portals are
|dent|f|ed as such. [0034]..ii) ggtlngt

[RGI; st i rig) ¢ aérﬁf%fedoﬁrmww% sPWins BRHIGS dogeibed above
Q?Ftﬁ‘ﬁci@?llt to al"ﬂe lsh fﬁen@ffy tEpRYard PRlesh P6rthl M%h MP, as well

ow ng eachMP toforward packets to each of
aavhé huinber nElsipspach MP de@ieldrtau‘eanhsthle?prel@r@drmeﬁédportal This

e AR B R T ASE 5 M s or s

théiecaaleyeh Apréfeee thdshortal i &bingte hd) 08sdcond izl)ar MP @nsists
gr ef erred enbodi nent, the routing

bl d
B0 thatecan, reach; @ mrefesragemgslh @Of’fétl TR h‘;ei)SSf Lébkt?l-ﬁer MP
ceﬁﬁ ' BPgliﬁ%Hatpgfu& BleaPlh £ g)‘f&e{\@d ARsWepdrtASid |kehops The

er o s each MP needed to reach the preferred
mfosimapont\ahlch'l‘lhmdscama‘ Wihmh tlen a eertaindMiPocaraespgods te will be

tl
SR punDeb o, S S8 S8 e o
MPandVB=kondictngthat/ MP; idwktlctior ]VEHCl]ﬂ shoﬂﬂ&fe&fotaﬂthat even

mesh portal .in two_hops Akthtler nS|s MPs
the mesg@ﬁrﬁaéwswfi@ftemleav wetTc. plgy |Pr? Y w&i@ imgat, the

thpS105 Bkt @ofvénhgéh Mél%lﬁa b%él‘bh sikh&Yints that EKE Bedportal is
ot et P

cor r ésponds be referred fo as” a topol ogy
zest homs away fwhmﬁlel cidsestvnegleperteb t he t opol ogy netric
cat i t h =1
%362(Poul dﬁﬁfér%g ? £e£ geltr%1 *t RE }OCQ@ 4b§ baeﬁﬁ §1 fué S%p o5 by
REDIrGINELa ajlk@p@fpgyasmtlra Besh ﬁeﬁvhﬁ"kpwhicﬁf ihebhdes a plurality of

nbodi t, th | f | I d
WBe a5 ackske i A IoRG AR IR EERep g Fanupg of ergilABipsiesh
Ws Lﬁ@mﬁ lﬁ&tcﬂo‘b% Esid FPERd POGtiR met: Q361 eﬁ%f 1ﬁﬂfd1dl‘19altM?P in

| gure 4, e process 400 begins in step 4 l;/
the mesh network. Based on this information, each of the MPs in the mesh

network may be characterized as one of a first-tier MP, a second-tier MP,..., a
kth-tier MP. In step 410, a determination is made as to whether there are
multiple mesh portals in the mesh network. If there are no mesh portals or only
one mesh portal in the mesh network, the process 400 ends. Ifthere are multiple
mesh portals, the process 400 proceeds to step 415, where a master RRM unit,
(either centralized or distributed in each MP), assigns a preferred mesh portal to
each of the MPs in the mesh network. In a preferred embodiment, this
assignment requires consulting the routing table of an MP and identifying the

mesh portal corresponding to the route with the best routing metric. A mesh
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perform ng a D scovery phase in a nmesh network, which

includes a plurality of MPs, has access to infornmation
wokioelogpedvi des a ranki ng of avail abl e mesh popPCHIS208610D8382

MP next-hops, and related routing netrics for each

i ndi vidual MP in the nesh network. Based on this

ERBP LERLIYF L SRER 18w HietHY RedH pdrbg 198 wﬂ@féﬁl&d to as

e characterized as one of a first-tier
a&hwendtler MP,..., a kth-tier I\/P.Instep410 a
termn n.is e t o ,wheth § r
B o i 8 e BB ARSI S e Byl Mgl
c&lwctéié}&rﬂfel-ﬁﬁéed mﬁﬁsﬂiﬁﬁfenﬁocﬁﬂa’ﬂ avdilabﬂwchmﬁielm ahvln'ejxqrts the

07 e Wl e
{iﬁh’hg Bidtricd, &8 Nee &%ﬂhé@.cbﬁﬁﬂlg‘i’ép&%@t ﬁi‘@fétfé}‘ﬂed b as

“eac signs a preferred nesh portal to each of
St hehéfesfor i1, M cmwssquands\t@tlke MRﬂlmlep raafldpy i, N corresponds to

R e 0 AT SN LA 00 i

of MIPsEaRhe eid’l Ifef)wbﬂ’!@ 'lfmwhennbl 1hdéi1 #tleheéifies spetﬁﬁm@lannels and
metric. A neshport

the WP
Nreagespopds to it a&m heh aV%l 8&) ¢ é{"%‘i‘ﬁ‘ LR egﬂ a‘gf’ﬁfr For
eg{or ?Ye% 1ﬁ?1fe§ﬁés!hr}9et§rtoﬂk hat 8 NP WIS A1f tﬁ@%bsﬂ%e%%r]ﬂﬁﬁ]access

scans and col | ects channel -based neasurenents
to8 amhilakle ahaumidle N+ iPled scanning metpftvs incladpbytege nellingfted to

hese neasurene to a nast
ch B SO AT PR e Dby pifibby (b SR dochannel
1ﬁtfé@f@ﬂ@1ice§0<ﬂfﬂhbﬂﬂceteport8) are referred to as Sij,

refor i =, Mcorrespond tot e MP ind d
?038 N cofs E@é?ﬂi}ﬂ‘éu% gep fef% ph%tég(el Sqq%)éisgnﬁ;gnp%goreggch of

t%l% ﬁ?%gfﬁr(r)gﬁé PEf b{elp%éw ShaNiHis ﬁr%&;u‘éﬁﬁaﬂ&' 'X@ﬁ%n@@l tdMige MPs,

networ k. the channel inhdex identifies
stqbizigh W ith eflafrse e A0S of ﬂmrm@pmt@@rk,cfdlh‘éed] byigdlrseegnd-tier

3L B ORIAE B SRR S8l G0 BRI n e
rhésh/¥dtigofias %Iﬂ@ifé@sﬁﬁt ’lﬁhegclﬁ\nablsa*ib eeclpi&iil‘mﬂ]ySassi\ga&d td Hee MPs,
scanni n netrics. |1 ncluae
statiinearith che fpshdier Mk it Serplogrindhe %rsm%w This
t?%) ﬂg?ﬁfgcgé% LR eRapifkd Hﬂlﬁf)fe%‘hﬁ%ﬁﬁiloﬁerioﬁﬁ:ahlzkﬁld it allows

As I ndicated I n step 425 of ur e annel s
the enanbgiagwerk taocomyetgedowards a stable solutlon

[0039] Figure 5 is an exemplary block diagram of an MP channel

assignment system 500 which is configured to perform step 425 of the process 400
of Figure 4 in accordance with the present invention. The MP channel
assignment system 500 may be incorporated into an RRM, (either centralized or
distributed in each MP). The MP channel assignment system 500 includes a
topology weight adjustment unit 505, a mesh cluster cost unit 510 and a portal
node channel assignment unit 515. The system 500 may be configured to include
multiple topology weight adjustment units 505 and multiple mesh cluster cost

units 510 such that the channel scanning metrics and topology metrics
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the nesh portals. In step 430, channels are
sequentially assigned to the MPs, starting with all
wo eosp9doeer MPs of the nesh network, followed PgT/EE1006/008382
second-tier MPs,..., and so on until channels have
been selected for all of the MPs in the nesh network.

agébcﬁa&@@ widpdiffehéntcradnes) r= zar epsfﬁgysgbk&leéé(édmwaaaoﬁs@y

MPs, starting with the |ast-tier ,

‘D&Hﬂit i er)As down i thef&, tanolaayeweight adiwEmenimE @5 of the
I\EIS Fﬁ%%?%l%as%ﬁi& g@?%%%d? Wiec%%eg %/IEI-'; r}%T géa&fntmg metrics, Sij,

vﬂﬁﬁw e g Pt index teanges frell BteM), thed (ﬂm.nn[aDlﬁiB.Gi j Fergres ﬁ‘Oﬁl 1 ED N,

xenpl.ary I ock di agram assi
Q@meswe i cfﬁpf‘?’ggx BTG eaveheas the Qﬁ%@?’é m 1to
M hg‘h‘é’é@ &0 SethOfF IﬁEtI‘ES Ng)rf}césgec?ﬁéiﬁé%aﬁﬁﬁtl%t ;& |T@Su, Ti), to

present I nvention. channel assi gnment system
assmnmaghff%emm%labtb rtatdeﬁ'elient ones o MEsi inhracordance with the

acl:neoqltnrt %lf Itr ic 8a 5%&%%%&%d (11'5] c%%&h lee)exarﬂﬂ?e IXP%I%P-%? QP is

Aasig et eyt M es a’t opol 0
e uistiretio tairy thdfraffic mmdéﬂl]gtaﬁfecmniiheﬂMR a&]hﬁ'damei' MP,

SN R T AT S SR
09898 te R HSHIREY, (di'r\b&éhéo’&) tHRAM MR AtRY® ﬂ?ﬂht@iy@ﬁ'ﬂf more

cost units 510 sUch that the channel scanning metrics
tzaftic t bgveiiegy\of nibs riroxiasisy dioathed nygsbh peirtat. e Fhettopplogy eveight

et oel R R AR it 09 o
tﬁﬁn lﬁ}ﬁTtNHtccﬁiﬁﬁﬁééh clasteg lﬁﬂinim’sﬁm Whl(ﬁnQﬁ'ocesse’sl ﬂmslV.[BFﬁopology
channe ni n tric

Weaalgfe%dwfsﬁmetrlgm i H%lnéﬁafﬁﬁeﬁwl?, fuE (flbréf/npg eEMS:tB fherge the
MP %]K%@gy Rbt ﬁﬁﬁﬁté@&ef\ﬂfcstééﬁ&ﬁﬂﬁﬂ vﬂﬁ{ EAdSchahhel ¥06h 8ingle

I'ndex I ranges fromlt o M These two sets of
cﬂmten adjuated qzham@é §e@mugg rmgetaicf percehasmel. FyThe ¢lugipr-adjusted

t
{Eﬁ)m %agﬁﬁ' ccor anc vﬁetn w @@é%;c%b%eﬁttg%%ic rﬁ{b?;exof 22 ’I? are

thEn sl mX(Dﬂmt}RﬁJtaﬂ @odaélﬂamneﬂzasmmm enit 815, wisich tises a dfiannel
i.s likel

RGNS R RN e TN -

topol ogy wei ght adjustment unit 505 allows the
assi gnment of a greater inportance, (or wei
[0&1IMPs t Rigurai@ shaws mrabieahgl selectiomenss ltm’ragf)@ cWthh assigns

Q?‘%BB#% gy %E% %sﬁPQrfgr)&lrIrllgtsiée O4§0ha%d%5§oﬁﬁg &)%cess:r E@O of Figure 4
in accordance with the present invention. As shown in Figure 6, channel
scanning metrics 605, (S;, where j is the channel index ranging from 1 to N),
associated to a single MP as well as routing metrics 610, (R;, where j is the
channel index ranging from 1 to N), is input to the channel selection cost unit 600
which performs a function H; = f(S;,R;). The routing metrics R; correspond to the
routing metric associated to the preferred route leading to the MP’s preferred
portal that uses channel i. R; can be determined when mesh portals have been

assigned channels and that the mesh network has access to the routing tables of

-8-



adj ustment unit 505 outputs MP topol ogy wei ght

adj usted netrics, Fi-, which are then input into the
wore®k/ogdoest er cost unit 510 which processes theCIVIBS2006/008382

t opol ogy wei ght adjusted nmetrics, F, using a

function, G = g(Fy, Fy,. ..,FMJ), to nerge the M

ehPp %}1&9 Yn WRL 9de RHLIS GEHARL MICRoAREAR l?stv%daﬂ/y: FdutRACHRetric

' Into a single cluster-adjusted channe )
assaintied gvibte brdectape chamaelnevhiclTiseuld| hesther cagdji{ise partal in the

h I i ' . j - ' .
n% nrgezgrﬁxsﬂg }qg«ﬁgslttzxg cg’grtnr%élco% if sgtg’h’a a]?%ét?.lhlg ﬁlb? g\qqdﬁtaght%hg ?&tmg

t@ﬁl@t ol t|hB Qfl}?), aha _ri‘BﬁﬁnigSﬁétgid hlmﬁld béifike®1b a %ﬂi—dﬂ’beﬁiﬁi&ﬁd aralue
.channel allocatjon algorithmt assij annel s tothe,

indistipshafssich chaprel rapothaissd %y_tﬁebfﬁ%] Iclwraalf sglect which
cgﬁﬁﬁ\@s l@nQ\ﬁP @H@ﬁld@%'e,eﬁtiéf QuFricieat tdyskik tlﬁao&a\fﬁllelérhsm:iftﬁﬂ% the

hannels to MPs by perform ng steps 430 and 435 of the
besio YER shadiel ofeldetign reitids Haewpnt drose the channel jelecsiontcost
finvtention. As shown in Figure 6, channel scanning

HBY* s 605, (S}, where j is the channel index ranging

[6042n 1 t oF dure FSisCii atedtplagy Blogk righgrabPofian RRM wasit 710 for
he channel i nde

i o 810, S e
cPRIGIIE # P P RYK T00E pESERLest AL JHGroda et g, The
w710 RN LR REESO1BBa fheksH PobtaPisdifnmed thudlit TR0 and a

The routing nmetrics R_correspond'to the routing |
chennelassigpomnduadt 125. tReshpf sicmesh perdal assignmegnigmit 520 and

he. MP' referred rdcal _t ha C ' '
thE PR PR R RS ot AT AR Inesths, Wholoey
e ahd rangtldng hﬁ?:mbshﬁ?» Oei the h)hmh klehﬁa‘vkﬁmﬁe T4 etrnedhhestwork
routing tables qofeach MP. In case ere a certai
R e e S AR TR A S R TR A R
rtain channel, (which could be the case if no portal

in the nmesh network uses the channel or if such a
[po43lal i sTheprdicasdoudad performeadingpyery phab¢ in ide mesh network

he rqutin j 0 i X t
WBabTE00 SRR APE B 1A, 8, HeiRi foom 705 s acces
t@gﬂf(b@ﬁllaﬁﬁn treteich b%ovﬁclﬂ% dMRnkliing of theravhilablelmeash wdrialk 755, 760,
channel s an MP shou se,.it is . sufficient_ to pi ]
MO BRFIPS, 880 CPlatediTRu iRt Bebriey Topsagh, amdiidval WP in the
Iﬁgh@ﬁ%5gﬂkwggyics H output fromthe channel selection
cost function. Oogéi Figure 7 is an exenplary bl ock

[8044r am oThemerRyortal assigmmentrunibR2Q xsceivesithe chashel scanning
I!?%%'IV\(% ,r tl%pgl%gy in{]etfai% gxrngj faorﬁcl;leném mH}lés'“z%o%S&%‘é bgr m/eeﬁps 9@5, 740,
745, 750 of the mesh network 705 and, based on the topology metrics and routing
metrics, assigns a preferred mesh portal 755, 760, to each of the MPs 735, 740,
745, 750 in the mesh network 705.

[0045] The channel assignment unit 725 receives the channel scanning
metrics, topology metrics and routing metrics 730 reported by the MPs 735, 740,
745, 750 of the mesh network 705, assigns channels to each of the mesh portals
755, 760 and sequentially assigns channels to the MPs 735, 740, 745, 750.

[0046] The channel assignment unit 725 sequentially assigns channels to

9.



RRM unit 710 includes a processor 715, a nmesh portal
assignnent unit 720 and a channel assignnent unit 725.
wEawh/029023 he nmesh portal assignnent unit 720 aPdI/ukm06/008382
channel assignnment unit 725 receive channel scanning
metrics, topology netrics and routing netrics 730 from

SRV A 8o PSSR S e g e

MiEs heguhr 4 prefert®8, mFB0porft@MBh sitede hop cesislast-ies MPs reach a

erforns di scover e d.n the, nmesh network 70 .
sBEfere esh PoTAd A PG Jeot BPRG, THDARAY ACpiegmRL it 725
allef g LkntiADy Aase@Cdesaelstoicatlo MRYSE)V400NT L) TB0pfrboshdastatier

ranking of the avail abl e nesh portals 755, 760, and MP
MBs flovip e firsfrider MPst ed routing netrics for each

[b(ﬁ‘zﬁi]"i duag, ModinledtBe mesh network 705. [0044] The mesh
portal as T unit 720 receives the channel

[8@48Ini ng hret r i Asnethop ddrdgyreasingithe capatityodnimmgltipentalonesh
730 reﬁﬁrte%ab the .\MPs 735, 740, 745, 750 of the mesh
NEEY o ERe methoicompisingn 't he t opol ogy metrics and

[OG4B]i NG N@Y HeEBrmASS h MiscoteBr Fhaveliath Mash Rawbak iddbding a
760, to each of the MPs 735, 740, 745, 750 in the nesh
phaxalisy lof Posh nodaissMAg sueh dhafe foraeachgWRe Hie mesh nepwork has

r [ . I ' I
oG i P B 001 PRl oL % ary ARl portals and
MBSmexih6ps, 240, reli6d obutinenrebsts foeteach kndiouabh¥ER gnthe mesh
chagﬂgls to each of the nesh portals 755, 760 and
nebWOEGti al |y assigns channel's to the MPs 735, 740,
745, 750. (ph RéGInihiies ¢heting! thass hed tRiltiplétinesd Portals in the
sg}uenti al l'y assigns channels tgeach MP 735, 740, 745,
meh netienk. i rereinif the dgberminatign inystep (h)ds pospidve, performing the
' -ther..MPs reach a preferred nmesh portal in a
féfll(?}‘g]jlingﬁﬁ%%"and | ast-tier MPs reach a preferred mesh
portal i n(chasdigniakiatprefefredapesh mirtaldhamriedf the MiRgrinting mesh
uni t 725 al so sequentially assigns channels to each M
npsworki 10 745, 750, fromliast-tier MPs down to
first-tieqd)Mizh MBO4ddndinBoeileiihg, hAQ4Spotting\eBaesd-based

for increasing the capacity of a nulti-portal nesh
measurements of all available channels;

[

(e) assigning channels to each of the mesh portals; and

(f) assigning channels to the MPs sequentially.
[0050] 2. The method of embodiment 1 wherein step (f) further
comprises sequentially assigning channels to each MP, from first-tier MPs up to
last-tier MPs.
[0051] 3. The method of embodiment 2 wherein first-tier MPs reach a
preferred mesh portal in a single hop and last-tier MPs reach a preferred mesh
portal in a plurality of hops.
[0052] 4, The method of embodiment 1 wherein step (f) further
comprises sequentially assigning channels to each MP, from last-tier MPs down

to first-tier MPs.
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networ k, the nmethod conprising: [0049] (a) perform ng

a di scovery phase in a nesh network including a
w@bkwsapdory of nesh points (MPs) such that, forPEHUKIN08382

t he mesh network has access toinformation which

provi des a ranking of the avail able nmesh portals and

[DB53)1ext - heps, EHmetodtFendhotithag mhéi'eﬁﬁ f&wuaam’s reach a
i ndi vidual MP in the nesh network; 3% det er m ni
t

Tedrmesiepertalia ainglehop srdlasbier MRBs Teqch AePraieared mesh
ﬂ?)%a‘f%lé 1‘9&3&? of‘hb the determnation in step (b) is

p03|t|v perform gthefollovvlng steps: (c)
[68%4]gni ngG a pr Afmﬂmerksnws:b npandgeinend (BRYH wfit fareoizelling a

TR T DS (501 SR M 520N B ooh Yk S B8 and

adedst &%%vﬁﬂéﬂl@%&sh HrtaldSthe MR MDuEB atvptiSing® each of
the nmesh portals; and (f) assigning channels to_ the

MPs seque )| aArgcesp@o by perforpragnpidisrevery ehawiitrehe mesh
M@Bﬂ{ Buci ﬁ'ﬁat( f"o)r JaléﬁtM?r tlﬁ@%&h ?lr om&?ﬁﬂ&@ﬁéc@ké Y nformatlon

assi gni ng chahnels to eac rst-tier
whiich gsovitlesea rafdsing 00 O dvdlabldrmesk mbmala):inchR)dextdeSQaHd

f t-ti d t al
T L R g e
mesh port @) ainlesh golrthlaksi ht heRsn ccﬂlﬂﬁfu%]lcaéhonmﬁh the mesh
nmet hod of enbodi nent_ 1 erein_step (f) further

raeéwwk andthegprgessepn themesh pgﬁahgswmq upif peipg epniigred to

S50\l B s B Q0T v mesh

nedawoi'k and ragbignr 2 prefestedpoeshaportal to sac}g bthroMEgnich the mesh

VPs, . r f.err tal
£ bigpdlin s JebolpBo iFfries S5 g byt ead °
rmn agemsn@c) @RﬁMnﬂéD labsiEAMme@ Minitold cdt@mAmication with the mesh

network and the processor, the channel assignment unit being configured to

receive channel scanning metrics, topology metrics and routing metrics reported
by the MPs of the mesh network, and assign channels to each of the mesh portals
and sequentially assign channels to the MPs based on the channel scanning
metrics, topology metrics and routing metrics.

[0055] 7. The RRM wunit of embodiment 6 wherein the channel
assignment unit sequentially assigns channels to each MP, from first-tier MPs up
to last-tier MPs.

[0056] 8. The RRM unit of embodiment 7 wherein first-tier MPs reach
a preferred mesh portal in a single hop and last-tier MPs reach a preferred mesh
portal in a plurality of hops.

[0057] 9. The RRM unit of embodiment 6 wherein the channel
assignment unit sequentially assigns channels to each MP, from last-tier MPs
down to first-tier MPs.

[0058] 10. The RRM unit of embodiment 9 wherein first-tier MPs reach
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mesh network, the nmesh network including a plurality

of mesh points (MPs) and at | east two avail abl e nesh
wWEbad®23 t he RRM unit conprising: (a) a proceBSDUSI006/008382

perform ng a discovery phase in the nmesh network such

that, for each MP, the nmesh network has access to

d prleirb@t imath YHtENink dgidespandagiting Mbs toehavisreferbddEmesh

mesh portal s. and. MP next-hops, and related routing

nestal i ¢ Heraldg@RhPPHi vi dual MP in the nmesh network;

a mes or hal. ' UL - y cat.j
917 he Tth Al BRI} A EATRINECALAT resource
mandgemes JRRNE nhitufor tcoholingc anhegdhuneidvdrk, tlee siegh network

R | o trics and . routin ri gs reported by..the

inpb i Y HlSHR oiaet Romin B) gricat BBRE YR avHiLHe mesh

feetdlaltht eCe8fipriRing:he MPs in the mesh network based on

t he topolégy metrics and routing netrics; and (c) a
channel aégigymraeessamfar perfermnngn? cHisqosaryniphpse e thesmesh

rga%&fw &a?&ﬁhﬁépéa%ﬁqﬁﬁ%he H&Eh %ﬁf}&% haS 36QBTE M n b Ation
el'ng config anne

0 uted to recelive ¢ scanning netrics,
wioiph lppopidesei raglsingnd thoataitupleratesh portadpand 3P hyxtilnps, and

f the nmesh network, an ign channels to each
iEfate e oot e tdeAT LR AR Skl <
to the MPg)has&dh fitdlA8sichaRAelinReR BethhnA®#tionGRith the mesh
topol ogy netrics and routing nmetrics. [0055] 7. The

Riwetinand Hie rueprrgpirihe meshipertal assignanentambpeing configured to

e
nbwoRMhd ristigaf a préfediedemesly puttel & padli pEthd Mits iuPghe mesh
85 P S B8 ol S

plurality9fa el (8858Kne8t ubikeiRBbhiinics®ion with the mesh

enbodi nent 6 wherein the channel assignment unit
nesyounend|thy nreedsgers thashannel assigaeentvmit faeing configured to

B g RO bt 220038 et
yr the M Pl thee siresharetwbrk, and assigg cleatogs tonghchaf the mesh portals

al\r/lpdS segqeuae%gaﬁypgs%{g%r él?adnne S go the MPs based on the received channel

scanning metrics, topology metrics and routing metrics.

[0060] 12. The IC of embodiment 11 wherein the channel assignment
unit sequentially assigns channels to each MP, from first-tier MPs up to last-tier
MPs.

[0061] 18. The IC of embodiment 12 wherein first-tier MPs reach a
preferred mesh portal in a single hop and last-tier MPs reach a preferred mesh
portal in a plurality of hops.

[0062] 14. The IC of embodiment 11 wherein the channel assignment
unit sequentially assigns channels to each MP, from last-tier MPs down to first-
tier MPs.

[0063] 15. The IC of embodiment 14 wherein first-tier MPs reach a
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portal in a plurality of hops. [0059] 11. An
integrated circuit (1C incorporated in a radio
w0 e®oiywe3 managenent (RRM unit for control | i NECHUS®86/008382
network, the mesh network including a plurality of
mesh points (MPs) and at |east two avail abl e nmesh
pia&véh@a&nesm%rta{i A QNaIhEIei Hug: arddhsRtiBF MFeS@ath h@referred mesh
perform ng di scovery phase in the nesh network such
ﬁ&imﬁ@lu@éléhof\ﬁmpst he mash network has access to

O por 27" 24 B AL BT S chaie bl Gl aiedin o

mmihrned:wdlomchﬂhhg alpﬂmmlﬂi)a af M8, ihe MRechaaaéil aseignordnt system
a. nmesh portal assignnment unit in comrunication
Fﬂs’(nrge mesh network and the processor, the nesh
portal asg) dReENbgyRbighb @S trA e wiY Ferel(i) ﬂecéﬁc@ M@ channel

topology nmetrics and routing nmetrics reported
spAnipg metricyrhating enMPinderd rasgingfremdteMand g 2 %el index

Fﬂ%ltngefgérgvg g& ?I o Qi Egc%n}ﬁ\{gg rl\lmg St%g@lggf $hetPRl WRLnDLAS %P QHdex

routing netrics;
ranging fedmine M, amsll (glbmmpuhtirig MiPrtopology me@t’q amuszt/ed Imetrlcs
t he nesh t wor d,the processor the
assi gnnerf® dreoh ENRLCTCORY P BuCoBmPEEgB Uit fhg topoloey
v@éi@l&ﬂ%cljﬁsﬂii@éﬂtl difit, the PedsBAudtef Edst undHbeih® ubmﬂi@nﬁ&ttb ip@Scess
reported the MPs of the nesh network, and assj g

thcMR eﬂomlosy swighbpdiustedmgiriph te aperes the sMEu@@PlO&V |yeight
%ﬁé e 119&%9 easg‘ocﬁﬁe& hﬁtﬁpﬁcﬂ %ﬁ?ﬂn&nlnttgﬁ LAER MASter- adjusted

annel scanning netri topol ogy nmetrics and routing
chﬁhnelcstean{lﬂ@ﬁﬁﬂ;triba)er'bhanhél ehdenbodi ment 11 wherein

t he Chann&gag)ii%?n”ﬁgltc?% Iarge' {en[%tél'rall .aSS URication with

channel s

thelmasdlr titerMtst dif)6thle gadtallhedd %@ﬁn@m@ﬁmm 11121t being
wherein first-tier MPs reach a preferred nesh porta
cpnfigursdrig pProdseying Hep ¢la%tter1admst%£réian@3 Waanﬁ?geme‘?rilfé&btamed

fﬁfé&rlrlgo?:?t @grélﬁir?)f % E(ﬁjs uts e C i3 neﬁilg@c@gjﬂ a}:hréonﬁﬁﬁ td gsmgn

erein assi gn
channels to mesh portals of a mesh network

[0065] 17.  The system of embodiment 16 wherein the topology weight
adjustment unit allows the assignment of a greater weight to a particular MP
that carries more traffic because of the proximity of the particular MP to a mesh
portal.

[0066] 18.  An integrated circuit (IC) incorporated in a mesh network
including a plurality of MPs, the IC comprising:

(a) a topology weight adjustment unit for: (i) receiving MP channel
scanning metrics having an MP index i ranging from 1 to M and a channel index
ranging from 1 to N, (ii) receiving MP topology metrics having an MP index
ranging from i to M, and (iii) outputting MP topology weight adjusted metrics;

(b) a mesh cluster cost unit which processes the MP topology weight

adjusted metrics to merge the MP topology weight adjusted metrics associated
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unit sequentially assigns channels to each MP, from

|ast-tier MPs down to firsttier MPs. [0063] 15. The IC
w@booenipoes nent 14 wherein first-tier MPS reachPCT/US2006/008382

apreferred nesh portal in a single hop and last-tier

MPs reach a preferred nmesh portal in a plurality of

WP sact PPffel 180 £ s chReteradiidibd chanhél scafsingmietiic per

systemused in a mesh network i'ncluding a plurality of
clvimpel; #ied MP channel assi gnment system conprising: (a)

a topolo ' g

VP chann gﬁ¥ X‘@glgalltrhogi@ rgr:g?{nﬁ'%glts F]lgﬂhfenft %1’5&;' ﬂrogéasgﬁxg\fhg Sluster
adﬁrsgéch ghdnrehstarinihvgnoetaics lohtained lfoxdmchmf regplugalityoofi dlusters

s PARAETARE U AL A A ED B0 D P HE VB HAs of o

@R RG¥rei ght adJ usted netrics; (b) a nesh cl uster
cost unit in communication with the t opol o

y we
(G0 mertS-un e [ReotapmRoEMEclS Sostodn RS Hepegey weight
t S,
SR B GBI ARAR S LERY WELEM Filpshast up
thet ¢arcies agse t:raiﬁebleoamwofethe pbrotiantyedf the parta:uimrﬂMIPéso amesh
cI u?ter-adj ust ed channel scanning netric per channel;
(c) a portal node channel assignnment unit in

[G(%EIUW CaAitRBugh the FAeuitThdCilbmeits 60tHe piRbdnt infention are
portal node channel assjgnnment unjt belggpconfl gur ed

descriheddndbe nrplemed embodisnends jnparbisularaambinationsneasy feature
oTRidih&dt QI B ﬂ?gd H% %oﬁ{ 1@9 Qé}féﬁ %ét'iﬁ‘esogn& Ie}é%é?f@ of the
using a channe ocalonagorlt mto assi

pebienredl emﬂaodlmmits)por tial vsaxmcfusacambimahmhmmith Qm&ﬁﬂjouﬂqther
The syst nb ment re| n the topol ogy

f@\%ﬁ ?%a‘gg?fﬁ P%ﬁlﬂre%ﬂq %ent’r?él assi gnment of a
greater weight t® a particuls=ar MP that @arries nore
traffic because of the proximty of the particular M

to a mesh portal. [0066] 18. An integrated circuit

(1C incorporated in a nmesh network including a
plurality of MPs, the |IC conpri sing:
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(a) a topology weight adjustment unit for: (i)
recei ving MP channel scanning netrics having an M
w0 paben99023 angi ng from 1 toMand a channel i ndexPCHOINEG008382
froml to N, (ii) receiving MP topol ogy netrics having
an MP index ranging from uj_ﬁtﬂa and (iii) outputting
MP t opol ogy wei ght adj uste P cs; (b) a nesh
cluster cost unit which processes the MP topol ogy
wei ght adj usted netrics to nerge the MP topol ogy
What igielaimgdist ed metrics associ at edwi th each channel
intg a siyngl I -.ad] I ' j
per LehanAdnethel PiFinstesRRlo  Sp LRI SR PDA A ERL hotivork,
thelpidthédeompprsiagsi ng t he cl ust er adj ust ed channel

scanni ng trjcs.obtained for .each of a plurality. of ..

Cl ot er S GIeFIGTRIG anIBFOWEY GUZCE R Argerh PR including a
pl@i%fﬂtg bf ﬁ@ﬁpgﬁlﬁs QPPREM BRI Bl 8add VP, RSRSCHhMN Ik has access

0067] 19. The IC of enbodi nent 18 wherein the

to infpupaigyn whidhrogidies s ravking e the anailehle mesh pestalgapdMP next-
ol B o AR e i U LA Svons
parti cul @) dMerindniagvasdtheottieaé ard MOB3)le Ahdshqogtals trethe mesh

features and.elements af the .preseni. i.nventjon_ar .
ncipBR (BREePh if He® SPLTBRPRUoRIBGUPRURL & PROGP! PELPEPing the
foll@ril@djons, each feature or elenment can be used

al one (w thout the other features and el enents of the

pr ef er r @) assigringerprefersed mesh aprtelito eanhminhe MPsingbemesh

ne%,om,t hout other features and el enents of the present
rnvertion. CLAIMS What is clainmed is: 1. Arethod for
i ncreasi @) édvh MPasdahying, eollwtihg; padt atparéisl channel-based

net wor k, the_ nethod. c rising: (a) performng a
m%e}sé’E%‘?}fé’llV Ogﬁgsaé’ap]ﬂg? %&gﬁ‘eﬁetv\mk i ncl uding a

pl ural i ty)afsighiRl BahAtR t6 VB ofSthenédtbortdlef arpich

MP, t he nesh network has access toinformation which

pr ovi des(fhassigiinggheinelp o theaMPsiseauentstllspor t al s andwP
next hops, and related routing netrics for each
i ndi vidual MP in the mesh network;

2. The method of claim 1 wherein step (f) further comprises sequentially

assigning channels to each MP, from first-tier MPs up to last-tier MPs.
3. The method of claim 2 wherein first-tier MPs reach a preferred mesh
portal in a single hop and last-tier MPs reach a preferred mesh portal in a plurality

of hops.

4. The method of claim 1 wherein step (f) further comprises sequentially
assigning channels to each MP, from last-tier MPs down to first-tier MPs.
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(b) determ ning whether there are nmultiple nmesh
portals in the nesh network, wherein if the
wa@ledoengtopnt i on in step (b) is positive, perforP@nyS10ne008382
followi ng steps: (c) assigning a preferred rresh portal
to each of the MPs in the nesh network;

scafni ngTheBeted ohpiAmyh i hreé‘?)‘Brt’(rﬁﬁb‘eE P(erﬁﬁladb 3§§ﬁtemd mesh
polfd ik SR RoyPhn dlast- AUAMIATLACIER BRUIEH 8L ﬁ%&% Tp)@ist%ﬂ £ PRirality

channel s to each of the nesh por

of heps.gni ng channels to the MPs sequentially. 2. The
nmet hod of claimlwherein step (f) further conprises
sequentially assigning channels to each MP, from
first-tier rddis reporiroe nxdiagentnt I‘(/RRMBuniEhiBr reehtrollingf a mesh

cl ai.m ein first a.prefer
~neb%9rkarﬁr afler%rrmr lﬁeﬁﬁw plaselit, & g Poras i Aad it least

twrara%faﬁabr%qngﬁépomgt Ble RRMEuik H&Iﬁ?h@ﬁlg()f hops 4. The
met hod of clal m 1wherein ste further fr{ﬁrlses

sequent i @) awra@gsrgrfpngeﬁmmlaedlﬁwvemnhw infthe mesh network
f| rst t .
g Bt i o s O ol b ipeS pediER iyl R Brovides
a mﬂ?ﬂg of gh@ asaigdle ﬂiléﬁh I&ﬁﬁallsaﬁﬂ MiPenex¥Rsopseand ralated routing
preferred e a plurality of hops. 6. A
metgigs dory eachip ’é’l‘%ﬁﬂﬁ%ﬁ%g@ BRPeteRS: f or control ling a
mesh net WylkmediBo Epffﬁﬁ s?ﬂﬂﬁ@x‘iﬂ‘uﬂu@ Gh SinRufcaiid Fithl ﬁhe mesh

of mesh points | east two avail abl e nesh
nerbwpﬂaasd thé ermﬂomnth-e weFip po@ahQSSQa)manfpuwé@m candigured to
re?eﬁge% g%regac ﬁﬁﬁgfg}{? rﬁéuﬁﬂg f] eﬂrr?:s rlgg Iﬁg(z Iil)g Vﬁrﬁé O%L{?%g mesh
neﬁ:@bi_‘lzf ﬂid@dsh@ﬂa praéfetred ieeh gpostabto e&i&h iofithe¥1Ps Iilethe mesh network

av sh portals and MP n - ho and rel ated
bag e HROIOR SRPGIC S TORHEE PR 8 | n t he meoh

net Wor k (?@ cﬁaﬂﬁéhaé%@érhﬁentaﬁﬁitgﬁ{“%@ﬁmﬂﬁhéathdh with the mesh
conmuni cation wth t mesh network and the processor,

netiverkaadthemroedssers §h€g¢hwrwl wrgmbenmltzbrﬂﬁg gerdEredto receive
channel scanning metrics, topology metrics and routing metrics reported by the MPs
of the mesh network, and assign channels to each of the mesh portals and
sequentially assign channels to the MPs based on the channel scanning metrics,

topology metrics and routing metrics.

7. The RRM wunit of claim 6 wherein the channel assignment unit
sequentially assigns channels to each MP, from first-tier MPs up to last-tier MPs.

8. The RRM unit of claim 7 wherein first-tier MPs reach a preferred mesh

portal in a single hop and last-tier MPs reach a preferred mesh portal in a plurality

of hops.
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recei ve topology netrics and routing netrics reported

by the MPs of the nesh network and assign a preferred
wore@h/opoes al t oeach of the MPs in the nesh netMUF/KS2006/008382

based on the topology netrics and routing netrics; and

(c) a channel assrﬂnnent_unit i n communication with

t he9nes hT i tRidk 1B qok Aatp, B BRYsin thechapgehapsignment unit
se éﬂtgen 4&@ IchaRfd186h &{%HfNIE Yrdf 1404 RE SAVEd R TR t-tier MPs.

canni rics, topology netrics and routing netrics
reported by the MPs of the nesh network, and assign

e S REAE e oSS R e TG et

poStd Nk Bihgleehdp £ lakD piel VB reRéd 4 pefaridd htshipogtal in a plurality
metrics. 7. The RRMunit of claim®6 wherein the

HBhnel assignnent unit sequentially assigns channel s
to each MP, fromfirst-tier MPs up to last-tier MPs.
8. The RRMunit of claim 7wherein first-tier MPs reach
a priéf er e irmé@ra‘pﬁﬁr tcatcuitn @Ctiingm@omtpdariﬂd pagedipj gesource

e S ortal j{h_a I It
oA L1 AR, Kl A ol o
1nd&&ir@l’la[‘fplm1&'ahlﬂ3ﬂ df nsebypits dMPg) and a’gléﬁsﬁﬂ‘?ﬁrm1hblméﬂhportals,

from]ast-tier MPs downtofirst-tier MPs. 10. The
Rﬁ@ﬁﬁFﬁ“ﬁﬂn%laln19mherein first-tier MPs reach a

preferr eﬁo B&3BcdR06: B} peﬂ’oﬁﬁﬂg@g&l@cm{“’y fhskdiathe fnh&h network
MPs reach a preferred nesh Eorta in‘a plurality of
qQr

subb plsat, fot eadnMh thegmesk detw thas ag¢esy ta indempadian whichprevides

SN . bl TS
méfricREsedeti iNlEi{dIMNP an th@ineshastworky avai | abI e mes h

portals, the IC conprrsrng (a) a processor, for
per f or m ﬂé agmgsl pextel gssisnraent poit e cRREMIRERti With the mesh

nettarei' ah@%hé gﬁ;}: Vﬁ@:) tilemiers BoRal %’éi%mﬁ@ﬁt ﬁﬁﬁ%?ng configured to

torn or mat | ch provrdes a ranking of th
recaivé wmlmam@ phd|routing tvetrive xeppded | byaiﬂ?& Mélsaafcdpe mesh

nerﬁ\%?%%glgq n?es%%r‘rll %%F%o grre acetghlpogtgysogeﬁara(%n }belnl};i}% Iﬂ?t}{g%ﬁgsh network
basedot Ahe aédeBrrdWobblogy thefifiediand routing metrics; and

(¢) a channel assignment unit in communication with the mesh
network and the processor, the channel assignment unit being configured to receive
channel scanning metrics, topology metrics and routing metrics reported by the MPs
of the mesh network, and assign channels to each of the mesh portals and

sequentially assign channels to the MPs based on the received channel scanning "

metrics, topology metrics and routing metrics.

12.  The IC of claim 11 wherein the channel assignment unit sequentially
assigns channels to each MP, from first-tier MPs up to last-tier MPs.
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network and the processor, the nesh portal assignnent
unit being configured to receive topology netrics and

WO oubiovem2iet ri cs reported by the MPs of the neREIT/US2006/008382
net wor k and assign a preferred nesh portal toeach of

the MPs in the nesh network based_on the received
t opg,$ ogyT]'H%i[@locf <lajmy 12 d«g,lgqrﬁﬁl Hﬁ"itrtll%rsMPén@a(’j& 2 Breferred mesh

poftARHE Emgfédmgmtasyﬂef MP3 rGQéHsznge?é}tré&Hae‘éh bbrtal@ arpmahty

net wor he processor, the channel assignment unit
of hepsag configured toreceive channel scanning netrics,

topol ogy netrics and routing netrics reported by the

MPs of the nesh network, and assign channels to each

of the NEBAIQ6Sdlains 1and1e$@ﬂlthébhahﬂd agsighgient haitsedsentially

asHHGEH PR e 50y he KPFLIESG R PERA RGP FSRVEET MBS, e

| C of claim 1l wherein the channel assignnent unit
sequentially assigns channels to each M, from
firab-t i Bhe Mfigainy It ashereire firsiFgers MPsTreach@ prefetrad mmesh

po%%lil \{/1\'{1;% gii%:g Iflcléﬁr ?S{tbq lésﬁglslwgﬁ:a;r 2o h 8 &trarerfﬁﬁn{er%g gﬁ;%gm a plurality

ofpbgd.erred nesh portal in a plurallty of hops. 14. The
| C of claim 1l wherein the channel assignnent unit
sequential |y assigns channels to each MP, from

| astgtieg \fﬁ@’ éﬂﬁiWMf@ chiAridl add MASsysteen udddn bhen&h network

claim 14 n first-tier s reach a preferred nesh
ingoding a pluralityi vfd%?sﬁdnp MR¢hhasel assignmpd sysiggheamprising:

pre rred nesh I8
8P?]1Pg3(’ W;Jg%g ﬁgﬁlﬁg gg gll'liéf: rf{ rrIle h:) ¥ec%ISVt1 i R/EPS e}éa%nel scanning
méBﬁﬁ:B Hﬁtﬁiﬂ@ﬁﬁ MPGhdel Neargipd toad il tty MfanHF%S chdrel ﬁd;Edex ranging
channel assi gnien sten1conpr| ng: a_t.opol o .
fromilgRiN 48] tREPTTERE Hfapology mqtries i@&%g\ﬂ(fﬁ%’ﬁﬁnéﬁgﬁ%@% from 1
to%ffae{mi (fig m@ﬁt&&g Nﬁyt 1@9 Mgwai?ﬁsﬁed&ﬁwcag from1

hannel x ranging from1 toN, (ii)
r ec éb)va rxgesfhvch:e’myl c@giy upidt in @@nmawwgmanwm thegkopology weight

oETEHRS SR TH S PR Iy P Lo 10 1850 e
topslogpweighit @djusost metricstth mdrg@tlieﬂgy’ topologt waghtmdj oetetl metrics
asggcgéi@gtéivqglh ganshI?chglnlrjlglt 1?15:0 ggl%tgleuc uster- eéjugteﬁoﬂ rsga(ljnntlgg metric
per channel; and

(c) a portal node channel assignment unit in communication with the mesh
cluster cost unit, the portal node channel assignment unit being configured to
processing the cluster-adjusted channel scanning metrics obtained for each of a

plurality of clusters using a channel allocation algorithm to assign channels to mesh

portals of a mesh network.

17.  The system of claim 16 wherein the topology weight adjustment unit
allows the assignment of a greater weight to a particular MP that carries more

traffic because of the proximity of the particular MP to a mesh portal.
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t opol ogy wei ght adjusted netrics tonerge the M

t opol ogy wei ght adjusted netrics associated with each
w@eb@angdo2d nto a single cluster-adjusted channePCT/US2006/008382

scanning netric per channel; and (c) a portal node

channel assignment unit in comunication with the nesh

cluster cost unit, the portal node channel assignnent

uni gbei NG indHrh @ BRutALO) i866:H8H8d {8 mesh network including a

cluster-adjusted channel scanning netrics obtained for
pleeadity of MPspthe ¥} reampwfingl ust ers usi ng a channel

al | t. ' ' ] |.&,: r .

o OReRay SElart Myl 2P 08 5 BT PR DR RAE] (ining
méthies hapilgogy M igddx achnghigrérom Lo M ahdawehdrhmel index ranging

assi nt of, a ter weight. to a partjicul gr MP tha .
from rlrt? S hbresoi fu M opalog stbtiies fqﬁ‘émﬁra&m ‘per fangigs rom i
to PRI 4l dCiHi Pou VRS MIPRTOL0RS Weakhtldjudedinnétesat ed

circuit (1C) incorporated in a mesh network including,

a plhirangshclusterpest unitevhich peerspsesithe MR topology sieighd geiusted

i . . i) 2 _

T RS b Qi o058 U ORLR LRI bt cach
chiaandl iatwla sirgfacinsteriadiested alnapmed séarmoring niedNe per channel; and

receivin opol o netrics hayp.ng an NP index .

| S RO BEMPCL AP TRt Wi [HEr PGS R s usted
ch¥BhélcaARind $h&sicBBbialissd fof BachrofiRsthratity 6f Blist6@Sisint i dhannel

whi ch processes the MP topol ogy wei ght adj usted

allpeatiore glgovithmrtgassiga dipnnelsdp sepshuortls ob@meshagtwork.
nmetrics associated with each channel into a single
cl uster-adjusted channel scanning netric per channel;
and10c) FheiC vidlainn d8 wileasinehe topslogn weightadjustfent unit allows

processi ng the cl uster-adjusted, chan cannin
S BB o Pl VAR 66 . BRI TP, T CBe BpLe traffic
bedShdtorahe ?%}ﬁﬁﬁtyadﬂ A6 dhtRfula NP {d HMdsh RSRIlgN

channels to nesh portals of a nmesh network. 19. The

| Cof claim 18 wherein the topol ogy wei ght adj ustnent

unit allows the assignnent of a greater weight to a

particular MP that carries nore traffic because of the
proximty of the particular MP to a nesh portal.
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