[0001] QOS MANAGEMENTI N W RELESS MESH NETWORKS [ 0002]
FI ELD OF | NVENTI ON [ 0003] The present invention is
WO edoaem2i 0 a Wi rel ess comruni cati on system MECEUS2006/008384
particularly, the present invention is related to a
medi um access control (MAC) | ayer quality of service

R N R A R e B A
defined. [0004] BACKGROUND [ 0005] Wreless |ocal area

etwork (WLAN) systens_were originally designed to
[Oooziffer best effort sEIRLELOF Nai r ness anongst

000, B0 SRR R UL B N g spstom
More FR@fisulirlyyithe brebstGavkatibg igvaasdd e84 _nﬁé&iﬂﬁ?é@ce?& g(ghéﬁgol (MAC)

whi ch the differences between QoS requirenents o
layer pyality of| s¢riice dBoS) @ahaticerhent lier dasnesle applicationghiit ANows QoS

. syste t 0 ,support - driven, appl.ications such as
mforr?é?lggqg\})@rshaﬂ%ar R %‘&}&‘BPS tq/gﬁﬁ)eﬁaﬁé- real -tine
vi deo applications grew, standardization bodies such

as |EEE 802. lie were fornmed to address the issue.
[0004] 0006] Additionally, VBACKER@URD are evgl ving to
Introdyce a wreless backhaul connection between )
[0005lc ces S%S?Iﬁﬁé\iofﬂii%l)eai netyork SWHAN swienpieerenriginstly slesigned to
j [ i Vi I ost, ease ,of .
offer beMSHEEEL RGN b BfiblEaihs I HEARIN SHrE B heorRfE e wircloss

mediuret Wlhissmédalt that ditthecoiider@0ion ®EH I gRNEproAEdinYd 86 means by
. . WLAN syst ens. [0007] SUMVARY [0008] The present
whichy Qleshequld hes guarntised doviesars wini lesh which fhe diffepinnesl hatyween QoS

roau A BB o VA o R AEVP A B LA apsome
to supore @B HrideR 4Pl akidns hchVA véickiovel 8 feriRl ip¢MocERGIOIP) and
real-ti\/rﬁe r\rrtiaa/eo applications grew, standardization bodies such as IEEE 802.11e were
formed to address the issue.

[0006] Additionally, WLAN networks are evolving to introduce a wireless
backhaul connection between access points (APs) in a mesh fashion. The interest of
this mesh architecture is to provide low cost, ease of use and quick deployment. It is

expected that mesh networks will face the same QoS requirements as other WLAN

systems.
[0007] SUMMARY
[0008] The present invention is a mesh network which includes a plurality of

mesh points (MPs), a central database (DB) and a central controller (CC). The MPs are
configured to broadcast QoS information over a wireless medium. Each MP may
request QoS information directly from at least one of the other MPs. The MPs store

QoS information in the central DB and are configured to query the central DB QoS
-1-



request QS information directly fromat |east one of
the other MPs. The MPs store QoS infornmation in the
weemwbngdo2OB and are configured to query the cePCT/EE20DEB008384

QoSi nformati on associated with any of the MPs. Thus,

QS information is shared throughout the nesh network
; : . e u e .
o SRR 1o B0y BEE S, A8 Qo fnbicfilon is shared
throughstibtize meshmetivork andeQoRepbliciet wos Hefinod aad Jyfdated. An MP may

co-exjst wth_nesh access points (MAPs). [0009] BRI EF
CO-eX@Ewﬂl PratkeoME Hen AR NeSCer-eBisb |wikh riyistes texiteragl to the mesh

| MRS _ s
netwill BE ATMP A of et SRR AR etBal R LT U2, 1

way of exanple and to be understood in conjunction

Wi th the acconpanyi ng drawi ngs wherein: [0011] Figure
[0009] {11 ust r at BEIAFYPESCRINTHONN Qb AT SRAWINGS

L T e R T —
followAAs d&karipeion b afﬁl%f&%ﬂdéﬁﬂf)leﬁgﬁm bg{ji ?fgéf example and to be

i nvention; [0012] Figure 2 illustTates rent
undetstgdeineenrgtinotien ofitls the accampinyingehiawinSs a\dﬁqa'éiat i on

nd upgdate operation in cordance with anot her ) i
(00118 o it FEGHECOR HHSt 8 o ARLIGTRD s AR Amendolans Fig@QS gnformation

" _ s Ot A .
exchag SRR RS0 BOLIER AP conica
and ai @@dntacoondared Wikh foing wrebedimdntsiftht @FesertGansntion;

ere a mesh network can be deployed in a | ocation
[00 12mer e Higureedllystrates differenbimplarhentayionsiof signaling for mesh QoS

r C 1.t h r.e diyent of.the present ..
adap @GR A8 ol BIRPT HTRRERRD Bich, P BeeoGPhotigpent of the
presedf ineshiddS policies to external |EEE 802. lie QoS

icy information in accordance with anot her

ol
[00132 nbodi Wigwre grillustragesmwntiplamesh Qo® pglindasi daptationsd accordance
. DE%%RI PTI (]}i(]: IH? PREFERRED EMBODI MENTS
with another embodiment of the present invention;

[0014] Figure 4 illustrates a scenario where a mesh network can be deployed in a

location where an IEEE 802.11e network already exists in accordance with another

embodiment of the present invention; and

[0015] Figure 5 illustrates adaptation of mesh QoS policies to external IEEE
802.11e QoS policy information in accordance with another embodiment, of the present
invention.

[0016] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017] The preferred embodiments will be described with reference to the

drawing figures where like numerals represent like elements throughout.
[0018] Hereafter, the terminology "client STA" includes but is not limited to a

wireless transmit/receive unit (WTRU), a user equipment (UE), a mobile station, a

9.



[0017] The preferred enbodi ments will be described

wth reference to the drawi ng figures where |ike
woovengdoss represent | i ke el ements throughout. PODLSI006/008384

Hereafter, the term nology "client STA" includes but

is not limted to a wireless transmt/receive unit

fixed 63Ul le s%Ué@ﬁbeleﬁlﬂitgﬁfﬁagel( gﬁan?r%t%g of &é\}ﬁ:@ QarR/able of operating

afi xed or nobil e subscribér
in a wiréless eppironmendyi ce capabl e of operating |n a

1001901 e R TorETodBo Piredalis b AL fishides bitkis netlimted to a Node-B,
a basdR€LtiBh, & sP_R®nfdidro Sti& & Jﬁlglggffgwgr(g%&%p a wireless

type of I nterfaclng evice rna rel
envir{mimaﬁ]: When referred to hereafter, the term nol ogy
“back [ " refers to.the wireless interface between

[0020} a5 D reforeed {hbeseaften dhecterimioplogy "halckhaul" refers to the

TN S R -

refers(tiB3hk. inférifaciBdt wehed1e AFeSn Ml dliche Sﬁ@%ﬁ&hﬁgglﬁﬂﬁn%ﬁ as Basic
and | EEE 802.11 standard groups and docunents

Servige 2efdBSS) n@éthqmln refgrebeeswill be aizde to SEER/S0R:3be and IEEE 802.11
[0021] The

sendfi B SSLROFURROLE. 0 SRS ROLL Lo, [00BIL THE Lo e

hﬂeeﬁﬁ-ajﬁl 84 Glidiek t (1C or be configured in a
aren ci rcS| t p|<I:)gnpr|§§?(r%gpalnlulgt itude of interconnecting

[002 1konporBine Seafioes 2f thEmraght inverdianansgiteeth@rporated into an

1nteg1%|t%c? rqlifﬁlggiéﬂ @%ﬁﬁpmc o SEP e %;jqc:;{]tgggé%gm@g a fgultitude of

nms and signaling by which an AP and
1nterc|61t%i§é'é£1§%gl a?ggghﬁ ent STAcan exchange i nformation

[0022]about HHRE u3@2.13e aptphiandized o q&ibxﬁlgﬂsﬁﬁe‘d Qs h&ARiSm called
lity.to al]ocate the required r O resources to

enhanpﬁg dégtribyted shannel ageess HED(dk 4t stinalades tae m];q’lnt'@ismechamsms
VP
U N R B A O

about th@user’s application requirements and the AP’s ability to allocate the required
radio resources to the STA.
[0023] In mesh networks, where the wireless medium can be shared between a
multiplicity of MPs, APs and STAs, the current state-of-the-art can lead to two
important problems:
[0024] 1) Lack of coherence between QoS policies used in backhaul wireless
interface. The relation between a standard AP and its STA could be seen as one of
master and slave, as the AP orders the associated STAs to use given priority policies.
By definition, a mesh network is likely to have multiple MPs sharing the same wireless
medium. In such systems, the relation between MPs is closer to one of equals. This
opens up the possibility of different MPs using different priority policies and thus
competing for radio resources in a destructive manner.
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i nportant problens: [0024] 1) Lack of coherence
bet ween QoS policies used in backhaul wreless
w0 paoendmer. The rel ati on between a standard APPERTUS1006008384

STA coul d be seen as one of master and slave, as the
AP orders the associated STAs to use given }orl ority
ol i ci :

O e T of @Heh BB oHTRIS BEAUE tad:fip Nt kbl apd the dlient

access rwiselels sy tirfnes. t'ﬁhe medshi backitailyeehePPMPS tAIkosEMBY), and the
one of e als ens up the §OSSIbI|It of

clientacess wike n&%&ﬁ Whereon clignt STA gnrmwquect@s ambh an AP), can

es S
co-exitﬁg nﬁ?ﬂiél?é) i E?Qﬁf}’ﬁ) [glég‘flécg tﬁSﬁg%ﬁ%aeckgl&%gﬁ ijgg% atcess can operate
on thpahintd elsaniseltbpenshas ke ybssabii ghﬂ" Woth Elﬁﬂfel%c&ﬁﬁﬁetmg for the radio
W rel ess i nterfaces. The nesh backhaul , (where

resouyegsin g dgpgyctive mannerdnstaad @fau@gomtrmtemone

terf i ent STA conmmin | cat an
[00261\2) o cgﬁ e(g% (eXI (%Weqcth e51§3ﬁ§ ngy & ém n%%\‘it W allows QoS
informaation e Pehehanped eh b eNESAERSSHIC al“hé’Q% glg?rﬁﬂ?ﬁ&? that is shared

same channel opens up the possibility o
usingdbaparethed ould insludeyibutiesotiticesed to:a dest ructive

(002750005 PR BBS oty 3eE? 'ﬁﬂ%ﬁ%ﬁag@dﬁbx Ha o Eormmple, in a
CSMA REREHBL 1188 c&ﬂd%rgéégﬁﬂﬂg; dhé Hlﬁ’e %%ﬂé%\\#% 11':?? sg%Sor sets of

i nformation that are using t |sma
chanrtiel glcoets, parametersithat the M#uses: fol 08SH QoD clEB@WBéﬁ contendlng for

MP. F
the shated g CRimda: tnf o BBAR 0%} HoApessa Gasogomos (AC), ACS can be

doind) 8580 FEEL QDL o e A0 b ACH),

it can Weeassaniideihdic 8gniectiypk BE nflppiLs iSRRI m% 'Ee't@éeﬁ thd 'EEE 802.1d
| EEE 802. |lie Access Categories (AQ, can

prioritp tageldses prionies (URY: wodkthe meg! A%SWhA@aramnrsxdzﬁmng the

A dit c e a d that same
EDCAGS e By ar dheaBi st %E%B\‘Rkaé’ BeiGES cepfentgnn, (pgbitration
interfpamer sgatet ﬁ@mb@HS(MFS'N)Whﬁ& t@lgpl)n)imrﬁﬁﬁl Lihg Hﬁ%ﬁ&ﬁxﬁ% contention

The raneters defini ng the EDCA QoS Policy, suc
WlndOW%((EWrSD rieW miheantt CAynized) oamd (tmnsmtssmm, opeorbuhitat(TRIOP) limit

parameters can be different for each AC within an MP. The information may also

include, but it is not limited to, acknowledgement policy supported in the mesh
network and pre-determined rules that would allow two or more different MPs to
synchronize their QoS policies.

[0028] Examples of such predetermined rules would be: i) upon association of two
MPs, the MPs will use the EDCA parameter set of the MPs that has the most
discriminatory QoS policies, (i.e., the one with the greatest differences in ECDA
parameter set between QoS ACs); ii) upon association of two MPs, the MPs will use the
EDCA parameter set of the MP that has been active the longest; iii) upon association of
two MPs, the MPs will use the EDCA parameter set of the MP closest to a portal; and
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interframe space nunber (AIFSN)), and the m ni num and

maxi mum contenti on wi ndows (CW), (CWnn and CWrax),
W@e@6H9MS M ssi on opportunity (TXOP) limt parBOEUS2086/008384

can be different for each ACwithin an MP. The

information may al so include, but it is not limted

: Y ' [ e nesh
) il OISR PO SIpUPREE i W RSl g ot
that sppostsethel fiost erffidRe the liyeichr oni ze their QS

olicies 0028] Exanpl es of such predeternned rules
002901 ' B .In\LO}‘mﬂ&%ﬂail selatrd 4o irevousres adorsted o en\MEP.wiBxamples of

f .the MPs that -has .t he .
L R T A N ——
to, allobstegrtbmbestits] hhh%@%@&ck&s?%bﬁﬁbﬂ%%&rmtﬁﬁgemm streams,

QS ACs); 11) upon association of two “VPs,
channgl| ytilizatiemeA exy aceupEmcyepr dhetlilee. MAIL this hifermasion can be
. ' e longest; iii) upon association of two MPs,
prov@%éeb%}géﬁ\;vi Il use the EDCA paraneter set of the M

_ / e
[0030%! 0Sesy) T ﬁnﬂﬁlbﬁ %Laté’d‘ﬁi x‘éé%%%gg u§t§(§9¥ haNPn Ffé{%niﬂgs Ripneasures

0O
MPs, the MPs will use the paranet er “set
that candie usedifo expressaisedsesiurads irzlude, bub@rk nkselinfilPR)] tr@hsmission
Information related to.resoyrces allocated by an M

timese, G 8fCHRARCH: AUBIRET ehrPaskels ciransmakigilesaumber of bytes
transﬁiﬁct@&?ﬁ@&b@f SOEERSstGhY Q:ﬁ’ang?f u@%ﬁ%‘?@%» 41(2 ﬁ}dgtgzd 8(%0(1)1pancy, or the

ocated tinme units, nunber of p el _

like. Biltdgs imfominertionf carr bé brevided pafC.channel utilization,

C bufle occupancy, or the like. Al this informtion .
[0031Fan be >pﬁ"139i Ityepxperienasdsby a3 MF fboreashi efnits doavedding, (ie.,

e Y, . EX l es of neasures that .

bad{ht?%?ﬁ%%ﬁe?#gﬁ@f groefglgl eawgléléesr @g%u?a&gei H%Et‘f] expressathe quality
experieaiced byl M@ ihelude, $0s Hre SoRithit®B S0, GRMI8ler SREMPBAEN ey, packet

nunber of packets transmtted, nunber of” bytes
error ¥gtgnthyoughput qpeied Bme, pathe diket r eams, channel

(0032}t | F o lies (s GHERDE Pakane %@'g?ﬁ asedifcooxisting IEEE
802.1%%?l&éﬁr}ﬁéﬁtc%é@@%@é@n@&fﬁcéﬁﬂaqrarﬁ 5feral 'th $he mesh network.
[0033] 6) Tlglé QoS pdlicies, (e.g. EDCA parameters set), used on the IEEE
802.11e client access wireless interface of mesh APs.

[0034] The signaling can be implemented by, but is not limited to:

[0035] 1) Having the MPs broadcast this information over the wireless medium
using management frames or control frames or higher layer messages transported as
the payload of data frames.

[0036] 2) Having MPs request QoS information directly from each other. This
can be achieved using management frames or control frames or using higher layer

messages transported as payload of data frames.



backhaul ), links. Exanples of neasures that can be
used to express the quality experienced by MPs
WO pwb0ei®?2s but are not limted to, tine jitter , PCT/IT82006/008384
| at ency, packet error rate, throughput, queued tine,
or the like. [0032] 5) The QoS policies, (e.qg.,

[0037/DCADaBARRESAS o S8 %’IP L5688 its d@ﬁffb}?ﬁhﬁgn HEE%e?Q&% ]le'ﬁ focated ona

client access W reless |nte aces are“ex
server hendrbsabiettaoqkeryl (18 8loHinfThaatiodh HEbticitéd to (@@ MP from that
parameters set), used on the | EEE 802. lie client
centr?E&s wirel ess interface of mesh APs. [0034] The

[0038? Iog nalo%gg Q’?I;fg Egl\%/ P\%L ?%&%/Sﬁl%%g gﬁé@%g tﬁ %gCen{n A %%ntroller (CC)

and hiavig thd COretysethib hefoWwnaglodstd tHE TP Tisd A&tePRARYEHE b which MPs
nmes or control frames or higher |ayer nessages

will ti‘? Sy e 1ﬁ§0w1mwcé‘adeﬂaﬁ)u¢| & notflimited to[theMPs P¢questing the

1nfor1jﬁ'? 1OHQO¥E§ Cﬁ,gﬁeng %ﬁ i) n&gr E&t h%%ﬁ%h&g@wewsg agﬁggcg}C sending

the igfoRina®lon’ FalEEYeOfo td MIPEI08REEivRY gfedTFﬁgagfstg) l}ﬂgs sharlng the

transported as payl oad of data franes
wirelessahediuns within thet Quea.i Thiscmmt heoachieved et viak thBMP reportmg to

the O e R a8Chtars G vedta dgtermng DRpaele) cont ral 0.

0038 n a_1: :
[0039%%nt rLﬂFf%)rEtalr’ gpﬁgﬁrrafeéggﬁesre d&%\ %ﬁ&l{%h’?&ﬁl%@ 051;% ?tﬁg ighaling in a
meshmeﬂ:worﬂatl()ﬁ in¢ladingea Whsralithef deisbrpvined (MPs) 08N 20 MBS a central

8 C%: end the i nformation i ncludes, but is ‘not
DB 1% ﬁPfi@d ol 25 Héaﬁﬁ@é‘ a@%@ﬁh the prasenhinventidronFigreteillustrates

how @S ﬁgl ng 8?%3}4 (gs%]c%r tg' ng\%rg%}"? %IB%NE}%SI@? d]altd~I ‘i15 This
can bgldbﬁﬁ @ gee MIPS/ 105 10¢, M s&hdihchchh & het RCRES &eﬁ' d4® be done
that area. This can be achi eved by "having th

throu&b thlegentraﬂ@ﬁ dZQH)é" the @@d25t he I\/P can hear, (above

10040} .2 o RrPR i H e Blton e e bl afp g Rraddcaits its Qos

information to the other MPs 110, 115 (steps 130, 135), each of Whlch, in turn, stores

the QoS information in a memory (not shown).

[0041] In a second implementation, one of the MPs, MP 105, requests QoS

information from the other MPs 110, 115 (steps 140, 150) which, in turn, each respond

with their QoS information (steps 145, 155).

[0042] In a third implementation, at least one of the MPs, (e.g., MP 105), reports

its QoS information to the central DB 120 (step 160) which stores the MP QoS

information in a memory (not shown). When an MP, MP 110, requests QoS

information about another MP, MP 105, the central DB 120 sends QoS information of

MP 105 to MP 110 (step 170).

[0043] In a fourth implementation, at least one of the MPs, (e.g., MP 105),

reports MP QoS information 175 associated with the MP to the CC 125 (step 175)
-6-



mesh network 100 including a plurality of nesh points
(MPs), 105, 110, 115, a central DB 120 and a CC 125 in
waecwengmete with the present invention. FigurePdI/US2006/008384
illustrates how QOS information is shared and
exchanged between the MPs 105, 110 115. ;I]'hishcan be
e achy0t her
which e, SPoNE R NP G intbk BB W BB R P Blosny of the MPs
105, bIO S £33 b2saddatdéPIn fébé)@nﬁé t6 h regRéSROh VT the 'MPs 105, 110,
of the MPs,. MP 105, broadcasts its QoS information t
115 (stepsdBed88Ps 110, 115 (steps 130, 135), each of

0040, " 4 e B SRS Rt o e

netwétke Wwikse MP M%ongﬁ%%%ls&s @ihl BERRIPON A4 oppt E&n receive QoS
ot her MPs 110, 115 (steps 140, 150) which, 1 n tur

informagiens frepo WerUShMﬂ?sethatQCBl ibef fromat]n@ rsa(x&t Mlesshlﬂétwork or from

g S o B TS S e e
QoS F&guﬁh@n& R RifolPRatiél tasb& Bn]tﬁg)re\@%'vga Iﬁéﬁgﬁstln?q\/g?atmn

information in a menory (not
[0045)P 110Figweegikdhsstfaass ithisambodinmeretdas n@@htﬂ&WoﬁEQOWncludlng a

plurailgjs of E\Rg ,1§/ﬁ5 @@b %120 R Sné ;];gw;ﬁ‘tllyﬁnzz(g ar'\l/g a CC 225 in
accorf FPRR B Spltmeifly %h?eﬂé'ie%n{ Wb alett with

[0046] he MPI4 a fitse 1@@1(31&5116@&'@9 hé8h \GUS thfoimatiehR30, %‘Brlk%ent from
nformation to either all or a subset of

S
each PE ethFJF%’-[%.EOQO%L 230 1o theMP Bldadwingtome of theesignaiegt exchanges

s By RO, 095, Rhel el Rt D g b 384 e b 215

updat@ef (inedadastsypdaiotth h[bsﬁ QBSrP(Fl%yV\QﬁJi miﬁogamn%$%d on the

co-exi sts with other An MP ¢an recel ve
recemeadfmesﬂaﬂqﬁquomvam(smm that can be fromthe sane

. Th
00ES P bt Lo L, M e e T the Qs

information 245, 250, 255 from the MP 205, the MP 210 and the central DB 220 using
the signaling illustrated in Figure 1, (i.e., implementation 1, 2 or 3 of Figure 1), and
updates, (i.e., adapts), its own mesh QoS Policy and QoS information based on the
received mesh QoS information (step 260). The MP 215 then reports the new QoS
Information to the central DB 220 (step 265).

[0048] In a third implementation, an MP 215 learns about the QoS information
270, 275, 280 from the MP 205, the MP 210 and the CC 225 using the signaling
illustrated in figure 1, (i.e., implementation 1,2 or 4 of Figure 1), and transmits a mesh
QoS update request 285 to the CC 225. It should be noted that the MP 215 can append
QoS information conveyed by the MP 205 and the MP 210 to the mesh QoS update
request 285. The CC 225 updates QoS policy and QoS information (step 290), and then
responds to the MP 215 with a mesh QoS update report 295 which indicates to the MP
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QoS Policy and QoS information based on the received

mesh QoS information. [0045] Figure 2 illustrates this
wepdvemdseent in a mesh network 200 includi ng a pPCT/US1006/§08384

of MPs, MP 205, MP 210, an MP 215, a central DB 220

and a CC 225 in accordance with one enbodi nent of the

215 WRRBADSS iRt Sk aﬂ@%@ pdig:g&llt Eh&&l%ﬁ%ﬂr? L’lﬁf;‘l”eg%%e% 'ocﬁés adaptations

nmesh S infornation Is’'se ( _
240, %68, 2Aibdesdg0 the opén tidd2#hichsdmly e the¥aiibes fie8Ra6Dthformation

and RERERE thelane Hgris 30 bF fellgurd brjthedE ¥ e 215
' A h S Pqlic. n
O04SIPES: *Mhethe QIR fob i M LITER Bkt manner, o

shownrihdmydeinent4tioen AADImpledthihtion PofRRYRE 2), which doesn’t require
Lnplepentation, the MP 215 |earns about” the Q(_)S _
additionad stgnaling. JUse mesb, QoS sdaplatianeanelsade donhén BReRtklized way,

. al. [ [ [ illustrated
(throfgh the B 925 PR e R o eR a2 2 of 3 of i gure
[00501) , ~anThépdaiie QoS hdSptatRfPHberhtion! SsIMsFREM R Figure 3, can be
ed nesh

Policy and QoS I nformation based oh the recelv
perfoxmed inseyenad mays( HargngBiice, iflvanMenitericheh A@ Ppédific parameters

of all SAE MEH B35 1oy 0Tt Feccivios Bioent Pash neFwiopks 285, 210, (.., the
parath6r8 Sdétioing HIRCAD éﬂtwﬁ%ﬁ%&%é@%e zrﬁﬂnél%?r% efuil%mdelay before

the MP 205, 'the MP 210 an 5 usi'n
contegtigndATRGN)| this nriafimdn and Muakintm Contention windows (CWmin and

i ' [ 1), dt ts a
W B e Xt bipreterssanly thesationsag. prioniosand then select
. G append S i nf ot nat.j
the pASALES st 24T GO0 RNEALOOS, EABEIRR oo
[0051Updat eFigeaudsilludBfteThecdRri?RheRIAHRSh QebwhAk bﬁ?ﬁggployed ina

QS information (step 290), and then responds to
locatigp whese gin IREF 8031 1lemetupded @0 alepady exists intsicesrdance with another

embo%igllq(%rg;&ffhets ﬁl(‘)%ggt l'\}/gpéé[r?tf?mfgl m%gn%@%giélﬂ%gwgﬁg @%ncludes an
IEEEZ92. 1 BOAFUESS, gih M 4900A 36hAAE DBI4IB ARLYEE 420° The MP 410 co-
various nmesh QoS informati on and determ nes the one

existsywigh [EEE @OB@%M&W&S lextermal M tRd mesh network. This co-existence
leads to a QoS competition between both networks if no coordination is made. It is
assumed that a frequency selection algorithm will first be run to avoid, (as much as
possible), the mesh network and the IEEE 802.11e network 400 operating in the same
channel. However, situations can occur when all of the networks have to share the
same radio and same channel.

[0052] In the IEEE 802.11e network 400, the MP 410 receives IEEE 802.11e
beacons from the AP 405 (steps 425, 435, 450). The MP can then extract the IEEE
802.11e QoS information transmitted on the beacon and either perform a local mesh
QoS adaptation (step 430 and 440). In a mesh network where QoS information is
exchanged and shared using a centralized DB, MP 410 would update the centralized
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[0049] The nesh QoS adaptation can be perforned in a
di stributed manner, (as shown in inplenentation 1 and
WO epbesmens at i on 2 of Figure 2), which doesn't PETUB2066/008384
addi tional signaling. The mesh QoS adaptation can also
be done in a centralized way, (through the CC 225 in

DB withiHReRy Qd@fhfgrrﬁﬁtlghggfe% 5), [Iﬂoasglg 5}% Whehe §5§ adaptation is

adapt ation operation, as ustrate igure 3,
perforyeeisr & cempdlived Shiom| MRPad1<) sdndra mh@tﬁ&updite@@tiuest 455 to the

cooRBRRSheRR wma%d@@pw%%;;mzasasz; 128 e cC 20
e A T R ——

to the MEINY, fnhe itieSh "Q6S Qﬂ@@ibﬂumx‘éq{lh‘éﬂt o0t ﬂ?@\éﬁtemal IEEE
CWnn and CWex), and T [imt paraneters), rank
802. 1i% @Oo%alﬁf‘éﬁmaM% iRt aqcount awithinHde weslecas dhwstrated in Figure 5.

[0053f:aﬁrflég"{lfﬁ3£ nDSt SLiil Hante oqun?qu?{gei?%?ie@gggg ()tr?rlla{]clon to the
IEEE S020Eld Qoﬁhﬁﬂﬁ:yaofrﬁﬁ ﬂbd‘ﬁﬁﬂﬁﬁhﬂﬁ@ﬁ ﬂl%sﬂﬁ@ |68§99?ﬂfﬁc@ The reverse,

| ocati on where an | EEE 802. |ie network
(ie. 3&3@%?@ LIREdC 802 ddad@oSito I’tharmed&EQoQ)bm‘Jnmepbssﬂf)let sﬁﬁce the IEEE
| EEE lie network 400

802. 1fen§?e 'gﬁ?%@%@@w 05, an MP 410 a central
[0054]DB 415E}@eﬁﬁ RsCEE @88 adylgt rt1€' + e%oth%?{:' gﬂ é%gl hﬁn@v but is not

. lie netmorks ext ér na nmesh n
restrl@edd:m stdude usagrithd mat @mﬁ:rhmfmmy IQuS pshmg beb®bén the mesh

netwof gpd e LEFIERRS Le e Infhrmngion, (en DOA Prranetse Soth .c. the

o WA B SIS, 06 POED 5 S A SRPEHLTS 489, e

mesh M@arab@t@b&ﬁﬁwﬂﬁéﬁh@i better ©2Rv 6186 Wriokfor|d s@hetA@ to favor
s have_to share the sane radi o and sane

eltheréﬁsﬁﬂ%f’r oy d@eslz@EEqSQ%hp petweda ortbeddtenor k 400, the

802 1 fro e
1005511, ¢ dVHEES 5B BB HEX b iE HiekiNion S5 e morited the mosh
EDCA| fafar8étér set,eit Bas tohi¥paBhiLRt %rMsE e Eh&Mddehy the signaling

beacon and either performa | ocal nesh
allowing QoS information to be exchanged in a mesh network as described above.

[0056] In another embodiment, an MP co-exists with IEEE 802.11e MAPs. As

previously described, MPs connect to both mesh backhaul and client access interfaces.

MAPs may have one or multiple physical radios. For multi-radio devices, a frequency
separation of both interfaces could be made by simply assigning different channels to
them. However, for the single radio case and even sometimes for multiple radios, both
interfaces could use the same radio channel. In this case, some co-ordination of QoS
policies is required between both interfaces in order to have a coherent system over the
same radio channel.

[0057] For having a coherent system that can support different QoS policies on
both backhaul and client access interfaces, the mesh backhaul requires setup of both
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QS adaptation (step 430 and 440). In a nesh network
where QoS information is exchanged and shared using a

weemwbngdoeyed DB, MP 410 woul d updat e the cent redT/ES2DEB008384
with the new QoS information (step 445). In a network
where QoS adaptation is perfornmed in a centralized

st $E5 Al OSEE 80 SHO VR, ARERATT (5, dtuu

configurbitionitdrdby propdpatims tagmfédnatibhcdbet@edr Ghehtifferent nodes when
. perforns the QoS adaptation (step 460) and sends a _.
settingayp the systgamer dyepeicalisthrogghifysigm aperative. Regprding the way

the iq??@ﬁ%@@ Iq% Fg?hn%?geo n&&&‘ dtléfrltb%kcg%{ ah \%}%eri%lﬁ{%n %clabe:x})g%E %/h%%i allows QoS

Mo accaou
inforrhhtius ttb de@kchAnfed i @ rhest H8HRdrkAndayl 16 Gadd.be appl i ed
to align the mesh-related QoS information to the | EEE
[0058502. | The Qusspat iinyentden dprovidest aninethpd etoa cplaersinblye define and

li¢t.. Th i .al,i t he | EEE 80
coordifite G pificine PrEnfr B o it tiduafbess Bthiatonal MAPs.
[0059] EEE 80¢.itd isBmpRestanpel, tHNshRle pHaMBL&GRABAAN- b 09 for both

Exanpl es of QoS adjustnent rules that an MP can

interfacdd, omakingttrafficrtcessesquivelead foosimitar paekaisi Alis beenario can be
. st disgcrimnatory QoS policies between the nmesh
llluSt%Fa&S@gﬂWSt he | EEE 802. lie QoS Information, (e.g.

[0060FDCA Pﬁceggiﬁtyé@%kgh{g isSshown{' 70814 h the greatest

di fferenc araneter set between QS ACs),
defining nesh EDCA paraneters with either better or

wor se pri @hidrity’ OF al SapRshbakRhh@) OF @liéﬁﬁl[%g%égg]ﬁ@é

-

or the |EEE 802. lie netvvorgcsor the |l i ke.

VWhengever tilell'v'P has—taker &S —stomm—airc1

nodi fHed—the—resh—EDCAparafeter—set—t ha’éL 0

pr opggate it2t0 the fest eshﬁ_h%bzmﬁh by t hpAQanal in

QL

al | omi ng Q@S i nformati on Mesthéh@3Xchanged i nA&3esh
networ k as déscri bed| abowesl 0056] | n anot hAC4
enbodi ment, an MP co-exi stapetih | EEE 802. 11e MAPs. As
previ ously descri bed, MPs connect toboth nmesh backhaul
and client access interfaces. MAPs may have one or

[0061hul ti pHenedyywheal setaitigonip Eoe systdrn; paddynaieviadls duging system
Lireq encly separatjon of both interfaces coul d be made

opera 9115&}*&)? F@s‘%ﬁc@?ﬁ %eﬁppq wouid need to,gerligage the same parameters on

its side, for instance by advertising them on the beacon.

[0062] In a more sophisticated form, some traffic differentiation between
backhaul and access side may be performed. For instance, ACs may be differentiated
when traffic is traversing the mesh and when it is only accessing the client access side.
[0063] In order to achieve this, many approaches can be taken. One approach is
to have different EDCA parameter sets, or sets of channel access parameters, for
backhaul and client access so that packets traversing the mesh network could be
differentiated from packets from the same AC just accessing the access channel. One

possibility to achieve this traffic differentiation could be to map some of the already
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them However, for the single radio case and even
sonetinmes for nultiple radios, both interfaces coul d
waiz@enmesane radi o channel. In this case, SoMECT/US2006/008384
co-ordination of QS policies is required between both
interfaces in order tohave a coherent system over the
0 I . .
exlsti TR 0hae ThERAG bat ik oo B Wit PR, Sipjlary, e

ACs }mmtagﬂnaé]ydb@én defined bysSEEERISOX, BLe for élhﬁﬂ:‘%@ss traffic, another
haul reqwres setup of bothsets of paraneters,

possi e P EyPa S resmons Ms@ﬁ e.contopaf tha bour eisting IEEE-802.11e
ACs), 5 Sidler, 0oy RARIC bpBERRAORALRS, AlSatber japproach is to

providipdiffeee Sy TKEOR ar St ﬁﬁ'tkﬂfﬂcﬁh@i&@rﬁi’&lt@fﬂ&ﬁ%ﬁ@%&h Another
Regardi ng the way the information is exchanged and

aPPI'OGP}ﬁ !E’r iorositle @ffﬂ‘@ﬁamﬂmﬂgn@@mmaMmhnmwﬁImh@n@mdows (CWmin

YT AR iSRTeRA P peuerk Ty e
dlfferé&t ﬁ&@ﬁ-&'ﬁaﬂhb kp%fﬂgﬂam beratidbfatst Q&ﬁi(? digh ga%d'\&lbtsmde of the

bet ween backhaul and cli'ent access interfaces
mesh[0059] In its sinplest form the sane paramaters coul d

e us for bo h_interf king traffic access
[0064£qu| v ‘érn‘?xﬁrBP Rving di}g@@@? gaCSTfﬁr§9§ au} ppdclignpaccess could

s ing is
allow g 36T Gl LB Ror A i ROt O St B, HudTFREL T g
[0065Lp t hdnsydeavingof AQH prioeitl|are dhbividinsYabkm:oper at i on,

the client access i nterface woul d need to replicate

t he [Sane PALAREL €7 S é\g[%s‘ﬁ 545, D]('iﬁél‘f'tnﬁgce% ACs

adverti si ng t em on e c(sn h a nore
soplt-st+eated—orm—rsone € '4' Herentiation

bet \qg_e_n_b.a.(;_iharul and nm‘:M‘@ghsAﬁu may ! be perfornmed. FEor
i nsance, A8s nay be differentiated when trA€flic is
trayersi ng Bhe nmesh|and Meeh AC2i s oply accessing the

client accegs side. |[[0063] In order fo achi gge this,
many approaghes can |be TRKER- AB3€ approaci s

6 AC3
7 Mesh_AC4
8 AC4
Table 2.
[0066] Enfolding Client Access ACs with Mesh ACs as shown in Table 3:
Priority Mesh backhaul ACs | Client Access ACs
1 Mesh_AC1
2 Mesh AC2
3 ACl1
4 AC2
5 AC3
6 AC4
7 Mesh_AC3
8 Mesh_AC4
Table 3.
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to have different EDCA paraneter sets,

channel

access paraneters,

for

o

backhaul

r sets of
and cli ent

wW@emen90sd t hat packets traversing the nmesh nep@DUK2006/008384
could be differentiated from packets fromthe sane

AC ust accessing the access channel

One possibility

to achieve this traffic differentiation could be to

[0067222)“81213?6 Qhrpgkﬁ%éhleﬁﬁ‘%{géés C%%‘f&}éﬁee@gﬁgf A5 %hzown in Table 4:

ar | vy ce Af‘e
L] | CAT T

h:\\le or Wa

IFF

E- Rn?yﬂl‘l@m Or cli

o Meslrb

fined by
1&14r1a"f~%$ Clignt Heeess ACs

POS

sibilitylcould be

t o _difesheA@idr e Ad

N

LS ,

(i.e., on top

of

t he four2existing

| EEEMRER. AC2 ACs)

in order to

Spe

cificallg handle

[ he qﬂggﬁng3traff

I C.

Anot her

apf

roach 1 S4I o pr OVI

e CII A 4I}\LJ"

paraneters fot

tr gf

||Ib Illb UU d.IIUU

H-stee—o
different

ol
CTTIC— 1T S

m-pimim

apg
cor

roach—i-s“t npr ovi—d

ntion ﬁn ndows,

QWi n and CWrax)

f

or tA%ic

i N9

i de and Butside o

[ the nesh. Anot he

r appréddih i s

t of

rovi de d8fferent

nter-frame spacif

g (1 FSAC4

par

aneters for traff

[ 0064] For exanpl e,

|C|n§?

havi ng

nd outside of the mesh.
erent ACs for

backhaul

nd clyent a ces us, to fol Wdlfferent
[0068?r afflpr d?’F’P egﬁ %ﬁs gvtl\l‘}hﬁgﬁpgéccg 5? shegesin Table 5:

I nterleaving of ACs priority are shown in Table 2:
Tafil e 2. Brieyss] Enf o] Merdh knidldaul AGed sClest AiccdssMeG
AC3 as showh in Table 3: Table 3. [0067] Pre- At i ng
Cilent Accegs ACs with Mesh ACs as shown in Agld e
Tabl e 4. [Ugbsj Pre-gnpting VESH ACS \ In CH
Acgess ACs s shrown—m—Tabte—5 Tabi o-er
colbtnat+ens—are—posstble—[ 00691 1t ic \mrfAﬁﬁ‘lhf' ng
that these @xanples fare YMQQ?LAGL he assunption that
folr (4) A are inpl emerbleshohC2he backhaul side. The
sellection of four (4) ACsMesls AC3

8 Mesh_AC4

Table 5.

Other combinations are possible.

[0069]

four (4) ACs are implemented on the backhaul side. The selection of four (4) ACs was
an example and any other number of ACs is also possible. For instance, eight (8) ACs
could be implemented on the mesh side, which could allow differentiating traffic even
more, such as having the same category traffic differentiated depending on the number
of hops through the network, depending on the technical specification, or the like.
Also, a single AC could be use to bundle all traffic types that are traversing the

It is worth noting that these examples are based on the assumption that

backhaul.
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an exanpl e and any other nunber of ACs is also
possi bl e. For instance, eight (8) ACs could be
wo pbeyert ed on the nesh side, which coul d al | BET/US2006/008384
differentiating traffic even nore, such as having the
same category traffic differentiated dependi ng on the
urrber X rough the network, depending on the
[0070!] F b°|§8‘21§. H]catl on, or the like. Also, a single
[0071]\C cou1 d belriaanésch hutwbs Bldludingf 4 | ‘L‘uﬂa\lﬂ?softrﬁ@éh ﬁbi@lts (MPs), a
traversing the backhaul . [00701 Enbodl ments [0071]
centralatahass ?IHBQ mdm cendrakgongrellen (GIQ) atyetdfo pxpamgt s
entral

(%) (8 SIS oL 8055 LR HROSHAEER. Bl seise @05

informhtibAvMPa Mr@ﬁa@'gﬁ‘ﬁédﬂﬁl quality of service (QoS)
infornmati on over a wirel’ess medium (b) at |east one

of the(bivRg lewumﬂ ofriheMPsi requestng @oSlinfermiayiobr direatly from at
1 | east, one ot e of the MPs; (c) at |east one of
east oo, ORIST e Sinformation in the central DB; and

(d) at(ch 5@@&5\95‘&3 Of tHeMPYES, A5 A &%tral DB; and
1B Qoo

for QS Information associ at any
[ 0072](d2 at Téwestromehufdhe M Prigodryimat tht ceher2iDB S‘bﬁQosahformatmn

f d ti th S inf ti
el B BSTBE R fpoatcasiing (he Gpe i nf ot o
nbodi t { t
007260 S B GR ARt By BRI g compries

broadb&kiTdg tie QbReinfRMAtoR fustipatinieincht\iramesn step (a)
further cor$r| ses broadcasting the QoS information
e

[0073]isi ng i gheFhe awhommmmﬁslpwhewna@epéy} fathe comprises

075]..5. The neth of enbodi nent 1
broacffifhe FAERS mitRiRcia p o TS B ng. oo
[0074] nf or nat i OMTh® MdtBofef edbdiment 1 wherein step (a) further comprises

broadcasting the QoS information using higher layer messages transported as payload

of data frames.
[0075] 5. The method of embodiment 1 further comprising:

(e) the MPs reporting QoS information to the CC; and

(f) the CC sending the reported QoS information to all of the MPs.
[0076] 6. The method of embodiment 1 further comprising:

(e) the MPs reporting QoS information to the CC; and

(f) the CC sending a portion of the reported QoS information relative to a
subset of the MPs.
[0077] 7. In a mesh network including a plurality of mesh points (MPs), a
method comprising:

(a) a first one of the MPs receiving quality of service (QoS) information
from at least one other one of the MPs; and

(b) the first MP updating its own QoS information based on the received
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(f) the CC sending the reported QoS information to all
of the MPs. [0076] 6. The nethod of enbodi nent 1
WO eooblggo2Eonpri sing: (e) the MPs reporting QoSPCT/US2006/008384

information to the CC, and (f) the CC sending a
portion of the reported QoS information relative to a

QoS iafheettiqf. the MPs. [0077] 7. In a nesh network
i ncl ucﬁ ng a plurality of nesh points (MPs), a nethod

[0078¢0 npr i 8i ng: Thajnethdd vH¢mbo@in®éntthehéfin tlee QoBiiffbrmation includes
quality of servi c;ﬁé@gzﬁ information fromat |east one

conﬁgﬂrﬁE‘Pnd??é'aB?et?%u MB. the first I\/P updat i ng

[0079! f’n‘s o ?Vng + % ﬁI‘h? bﬁ#g?a éf) &?ﬁg&%g?ﬁg]dwg?reé msg%%ymatmn includes

enharydedrcﬁsmbma@ﬁnmi @&G&EI(E![DGM)C ék%@ﬁet‘é? ”Rbtguration
araneters used first 79] 9. The nethod of
[0080£rrbod| Hent 'J?hmm@timd qfhaénbg@nemt&r wherein thecinesde sietwork further

compBBERS T 5 R o SBEEs PSEAR PP T8 okt and

cllenttd%@eiﬁ%meﬁﬁéé@%ﬁe flﬁ’éthbﬁrfumrcbﬁgﬁlﬁn% urality of mesh
access §0| nts (MAPs) connected t backhaul and

cl i ent(chedwgentlpiceofdinetingt@ud pelitiesibétwddrethe backhaul and client
sin c) coherently coordi nati ng QoS policies
acces%’é}%ﬁeﬁ’%é“éackhaul and client access interfaces; and
9, PEEPR S A X1 Do an e
accessieghrfae¢ssor k conprising: (a) a plurality of mesh
[0081fJOi nt S1 1( . MDSA me(s%) ngtv&(r:oerrl]{t cro?lllpr?gltn%base (DB): and
(a) a plurality of mesh points (MPs);
(b) a central database (DB); and
(c) a central controller (CC), wherein at least one of the MPs broadcast
quality of service (QoS) information over a wireless medium, at least one of the MPs
request QoS information directly from at least one other one of the MPs, at least one of
the MPs store QoS information in the central DB, and at least one of the MPs query
the central DB for QoS information associated with any of the MPs.
[0082] 12.  The mesh network of embodiment 11 Wﬂerein the QoS information
is broadcasted using management frames.
[0083] 13.  The mesh network of embodiment 11 wherein the QoS information
is broadcasted using control frames.
[0084] 14. The mesh network of embodiment 11 wherein the QoS information
is broadcasted using higher layer messages transported as payload of data frames.
[0085] 15.  The mesh network of embodiment 11 wherein each MP comprises:
a transmitter for reporting QoS information to the CC; and

a receiver for receiving reported QoS information from the CC.
-14-



(c) a central controller (CC), wherein at | east one of
the MPs broadcast quality of service (QS) information
W@®6/020028 r el ess nmedi um at | east one of the MRSI/US2006/008384
request QoS information directly fromat |east one
ot her one of the MPs, at |east one of the MPs store
S infer ' ' r a at, 1 east, o of .
10086872 |\ P uerbe s ActFiR SR ins B i Mot lnf B8 @mprises o
transaset fatadadbd tirghy poftidhef §FS infoPRBdionlréceitRd fARf dne or more of
networ k of enbodi nent 11 wherein the QS information
the MPs torapsidesesoftheMBeg managenent frames. [0083] 13. The

h f ~enbodi t 11 wh in th S
[0087 nfsorm'%%i@eﬁfgg&érg‘g)@iﬁﬁwgggwroI ef ngnes. _
£3084] <a;ﬁ-p1ahﬁit§£§pme§ﬁ§?{x&sqmpg)‘99ﬂarrent 11 wherein

e QS information is oadcast ed usi ng hi gher |ayer
mes s agés atplared pyraf ece shen gtaworks,dvhéreintb 1 dast one of fIOBH]s receives

., 15.,. The, h t k of enbodi t 11 ' h, VP
oIS o, oot A voereln cacne
ot 5, 0 61 S8 6B 0, AL R frmcin
[0088Enbodi1nt THe whesheietwokble of&nbodnésieb7 whiekéinthk QoS information

) or broadcasting a portion _of QoS information received
includes senfguraiiompasametensarsgrdy thaatklegstoneMPhe Ms.

0087 7. rhsing: {4a} a.pluralid. .
008900117 o RBMIRAEE Ko PGRENSHAR 11 Pyl e Htormasion
includestemdiaised dietiHiutedchh8ASE a@REs DS PHREMRELEMAS

ual i of service (QS) information fromthe

t
[0090]?>| ur aI?VQ-y ofhermgshreetirorksf eabodimendt1T whereinrtdwermesh network

TR S e
and cl@é’iﬂo@dcw{ntégfa‘é@ﬁrtﬁbmtﬂ%uc?gg)ﬂiﬁﬁgr mation includes

configuration paraneters by the at |east one M.

[ 0089]means fireohexmtirtomwdinading@bS gblieint baFvedmtiheibmckhaul and
[ r%f or mati.on

T

clienttalggesgq}glte aces; and
means for prioritizing access category (AC) for the mesh backhaul and

client access interfaces.

[0091] 21. A method of differentiating packets in a mesh network, the method
comprising:

[0092] (a) receiving a packet;

[0093] (b) determining the type of packet;

[0094] (c) mapping the packet to a selected one of a plurality of sets of channel

access parameters based on the type of packet; and
[0095] (d) transmitting the packet in accordance with parameters associated with
the selected set of channel access parameters.
[0096] 22. The method of embodiment 21 wherein the channel access
parameters are access categories (ACs).
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i ncl udes enhanced di stributed channel access (EDCA)
paraneter sets. [0090] 20. The nesh network of
wepdvemdseent 17 wherein the nmesh network furthePCT/US2006/008384
conprises a plurality of nesh access points (MAPs)
connected tonesh backhaul and client access I
|nterfases, RIS Walo 0. C rent
10097} S or i 2t 1 e o o of Bl 2 PR e L o hvametors are

mesh dackhaubgeeeific and et ac@ed iandtaBlevs afmesppbRiti ti zi ng
ccess_category (AC) for the nesh backhaul and client ]
[Oogsicces s24-nt eFha@efhod of embodimen @l wdwerein the parameters specify an

. ! Py i .network, th t hod
inter-Sand SEe ST BBE R totdnd AT Backer . [0093] (b)
[00997iet er m251i ndThéenéthvd & eRdelifhent 999%hetdih 1HRPPARMNLREs specify

. . packet to a selected one of a plurality of sets of
miningyaed mesgesyn santendian windewsl on t he type of packet

01007, 9985) ) LRSI b aBaben P2 Sl DSt specity

transERaAce bppeEanstyRanayPs Bhfits.[ 0096] 22. The nethod of
i ns‘errbodi rrggf 21 wherei n;the Schannel access paraneters

[0101hre ac®ss Tae spthodef ¢1aBGsdinh@NT] whdreifitheprirhndtals are quality
erein the sets of paraneters are nesh

enbodi gent 21 wh
Ofser%‘ﬁﬁﬁﬁgg}epgﬁe@ﬁ?qré' and are stored in a table of a mesh
[0102? gi nt.od 00981, %%thJJ‘ffyéﬂg%@%teglﬁt Z?Wélje{{?@&ch@?%%?e@g%er defines

e paraneters specl ranme space
an enhamceacdistisbotpdachvadiel mccéRATIICRS QoBngolivst hod of
nbodi nent 21 wherein the Earamsters specify m ni mum

[0103kng  meddl- nunt e inethadoef vimbiedisnerjto 260yvheeeinTiee chrecttzavhel access
paran?efte? f@ggéo@ﬁ%d %tmeﬁaeﬂtﬂzuﬁgrepﬁgﬁ%ﬁév%ﬁ.S speci fy

[0104] 30. A wireless communication system for transmitting packets, the

system comprising:

a mesh network including at least one mesh point (MP); and

a mesh access point (MAP) for controlling packet transmissions inside and
outside of the mesh network, wherein each packet is mapped to a selected one of a
plurality of sets of channel access parameters based on the type of packet, and the
packet is transmitted in accordance with parameters associated with the selected set of
channel access parameters.
[0105] 31. The system of embodiment 30 wherein the channel access
parameters are access categories (ACs).
[0106] 32.  The system of embodiment 30 wherein the sets of parameters are
mesh backhaul specific and are stored in a table of a mesh point.
[0107] 33.  The system of embodiment 30 wherein the parameters specify
minimum and maximum contention windows.
[0108] 34.  The system of embodiment 30 wherein the parameters specify an
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transm ssion opportunity (TXOP) limts. [0101] 27. The
nmet hod of enbodi nent 21wherein the paraneters are
w@ e@bio2df service (QS) paraneters. [0102] 2BCT/Ukm06/008384
met hod of enbodi nent 27 wherein each QoS paraneter
defines an enhanced di stri buted channel access (EDCA)
. L CV 9 t hod. of enbodi nent 27
1nter-\%n%1 eﬁgéé?{%é%ggﬁbgkgﬁ% g‘% 4«E ggsgrslg%a?lgg{ﬁlgr i s associ at ed
[0109Wi t h a3mpar t Thells§istedhi sIr dth¥odiavait 30 OFRéleid bheparameters specify
Wi rel ess comunication systemfor transmtting
transpagdien epperfanitys(IFRPblmtsi ng: a mesh net wor k

[Ollongleggééggi n h% % tm? gelﬁﬁﬁ?é}pgqﬂtﬁ@g&gg@ggﬂg pgrartrre;lgpers are quality
of serticaNQaRy phrdidetdigi de and outside of the mesh network,
wherei n each packet is napped to a selected one of a

[0111p] ur al3%.y JFhssystent ofemabntiment 86 yehqrairpemhaRsS pasadeter defines
n the.t f. packet, and e cket is transmtted
an enfincee disiihuted, fan @&ﬁ%%séiﬂ)%@ SRR ¢t he
el ect S f n r rS. | ] ..31.
[Ollzﬁ'he syﬁemﬁ?gesﬁgﬁﬁé%teﬁ%&ﬁmﬁé#& %gfﬁlglegﬁlgn%get acc}%:aéasnsel access
paranpgeniehsvosized with esgartiudgopiiesity Mssl, [0106] 32. The
stem of enbodi nent 30 wherein the sets of paraneter

0113573 ¢ 3sh I aeahines peek mauding aplarativrdanesh pointsMPs) and a
centra@gda&ﬁﬁgé“‘%ﬁ%%mew&@@le §§1§ The system of embodi ment

erei e parane b%%i fy mnimum and maxi num

cont en(a) arfingt RACWY-the MP8lreddvind§ualsy 8M&¥ice (QoS) information
enbodi nrent 30 wherein the paraneters specify

from airleasicons pharothen caef thy MPaantdhexentediDg; andedi um

bar amdbLPe GRS S ETRiRe RO EB S inTerin fon bisgebyn the received
QoS ihforda$ion.

[0114] 40. The method of embodiment 39 wherein the QoS information
includes configuration parameters used by first MP.
[0115] 41. The method of embodiment 39 wherein the QoS information

includes enhanced distributed channel access (EDCA) parameter sets.
[0116] 42.  In a mesh network including a plurality of mesh points (MPs) and a
central controller (CC), a method comprising:

(a) a first one of the MPs receiving quality of service (QoS) information
from at least one of another one of the MPs and the CC; and

(b) the first MP updating its own QoS information based on the received

QoS information.

[0117] 43. The method of embodiment 42 wherein the QoS information
includes configuration parameters used by first MP.
[0118] 44. The method of embodiment 42 wherein the QoS information

includes enhanced distributed channel access (EDCA) parameter sets.
-17-



[0110] 36. The system of enbodi nent 30 wherein the
paraneters are quality of service (QS) paraneters.

WO 0§10%903Y. The system of enbodi nent 36 wher ei PCEHS1006/008384
QS paraneter defines an enhanced di stributed channel
access (EDCA) QS policy. [0112] 38 The systen1of

o115 oS AR Y055 RO RSB ED OGRS b

the pré3ferréd emmbvdshen e Mﬁfsh‘ticﬁ%ﬂwrﬂlﬁﬁn%ﬁﬂn@ r éﬁdH fbaflireBidlement can be
points (MPs) and a central database § a met hod
used c'tlenrp mihai:t @ﬁh@“ featlsltesmlei eJemenss errefiirvéchembodiments or in

vartof Bt kot bt BRSSO B R RS prosent

lnvenhbﬁ_flrst MP updatlng |ts own QoS information based on
the received QS information. [0114] 40. The nethod of

[0120% b dWhite the 39entrer Biventiva apsSheer desatibed in tetmdef the preferred
[Q115] .41.

embo&lqgqurgp at I\%}nrl ar ams & Sa?liegv% yé{llﬁ rsgéféawq%}ée invention as outlined
in the AARHEB lo%nwllﬁ He r@ﬂpﬁp (%ecg&{?[fi%ﬁl %ﬁ%ﬁg la‘f‘pan nel
S

access (EDCA) par ter set n a nesh
network including a plurality*of nmesh poinrts (MPs) and
a central controller (CC), a nmethod conprising: (a) a
first one of the MPs receiving quality of service
(QS) information fromat | east one of another one of
the MPs and the CC, and (b) the first MP updating its
own QoS information based on the received QS
information. [0117] 43. The nethod of enbodi nent 42
wherein the QS information includes configuration
paranmeters used by first M.
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[0118] 44. The nethod of enbodi ment 42 wherein the QS
i nformati on includes enhanced di stri buted channel

W@ ewesP0LEDCA) paranmeter sets.[0119] Al t hough P¢EUS2006/008384
features and el enents of the present invention are

described in the preferre@ g&'ﬁgji ments in particul ar
conbi nations, each featur L enment can be used

Whatat enRgmeidtigout the other features and el ements of the
preferred enbodi nents or in various conbinations with

of. wi tInoameshheetworhtintkslianed puemttyt of wbsh Peints€NPY), a central
0], Wi | resent invention has been

[ ton. [01 h
datab'ag%/@ﬁ@ggdi%cqér%cwrﬁlﬁté S5 armehodrpsoaprising: ot her
s . NS fthe Con.
330 55 A s S Y i ver
a wirdléssmedkitht ed in the art. CLAIMS What is claimed is: 1.

In a mesh network including a plurality of nesh points
((Biagij leagt ee ot the MEs apauestimpRodinfarmation directly from at least one

.CC), a nethod conprising: (a) at |east one
other gﬁgt%ﬁgﬂ%\/&isp%r oadcasting quality of service (QS)

I(6f 21 Rkt 6fe F Bie MM 5RBESQISThiFmdth ;
of the MPs ?eque%ti ng Qo%fgisﬂfor mat 1 on d%%glltlfséitfgrrlwﬁa]?’t’ and

I(daget lonst omiecof the MPstdqueryiisg the)ceattrale DR fon®QaS information
.1 & l\/Fﬁ1 stor%gﬂ%@? information in the central DB; and
associgifd Wity anxp S-the MPs querying the central DB
for QoS information associated with any of the MPs. 2.
The nmet hod of claim lwherein step (a) further
Conpr iBesmbtlombefatdinnd witeeeiQuep (f) darther 6ompsisgbroadcasting the
. nag::jj1 ment .franmes. 3. Th§ met hod of cl ai m lwherein
QoS 1’%‘%@6‘ ‘(529}1 YR mRanagpeniseamasoadcast i ng the QoS
informati on using control frames. 4. The nethod of
cl aim lwherein step (a) further conprises broadcasting
Bhe  The method of claim 1 wherein step (a) further comprises broadcasting the

QoS information using control frames.

4. The method of claim 1 wherein step (a) further comprises broadcasting the

QoS information using higher layer messages transported as payload of data frames.

5. The method of claim 1 further comprising:
(e) the MPs reporting QoS information to the CC; and
(f) the CC sending the reported QoS information to all of the MPs.

6. The method of claim 1 further comprising:
(e) the MPs reporting QoS information to the CC; and

(f) the CC sending a portion of the reported QoS information relative to a subset
of the MPs.

-19-



QS informati on using higher |ayer nmessages
transported as payload of data frames. 5. The net hod

wotooshgdons 1 further conprising: (e) the MPs repoI/Ub19g6/008384
QoS information to the CC, and (f) the CCsendl ng t he

ort S |nfor to all of the MPs.
dleno? %‘?ﬁé} ?ﬁtm iR Al nEalify: ofragsh aelrwpéMPs) a method
ting QS |nforrrat|on to the CC, and (f) the CC
comp lrle %I ng a portion of the reported QoS informtion

r(@)) atfirse ohe of the! DERS raveiviig qMasity of bérvicd @3B )aFMRRdtion from at
i ncl ydi ng afplurallty of nes p0|nts (MPs), a nethod
least erpptheriong ofthe MPsj a8d one of the MPs recei ving

SRt gt Wﬁ%d%%ﬁ@%m BPS TRy b et a5 g Socived Qo

informatdoewn QoS i nfornation based on the recei ved QS
information. 8. The nmethod of claim7 wherein the QS
i nformati on includes configuration paraneters used by

f%; o ntﬁ? oﬁiqtﬁgﬁ?uggt agﬁﬂg];?c g‘lﬁ IﬁTmeé’t?lr it g: gi’%c h’gﬁwgﬁgtion includes

conﬁ@@ﬁﬁ@ﬁﬁa@%eﬁ&ﬁmﬁ fir&eig. 10. The method of claim
7 wheréin the nesh netvvork further conprises a

pl ur ality of mesh access points (MAPs) connected to
B T e RS B e
RO o BTl o cecese
for the nmesh backhaul and client access interfaces.

10.  The method of claim 7 wherein the mesh network further comprises a
plurality of mesh access points (MAPs) connected to mesh backhaul and client access
interfaces, the method further comprising:

(c) coherently coordinating QoS policies between the backhaul and client access
interfaces; and

(d) prioritizing access category (AC) for the mesh backhaul and client access

interfaces.

11. A mesh network comprising:

(a) a plurality of mesh points (MPs);

(b) a central database (DB); and

(c) a central controller (CC), wherein at least one of the MPs broadcast quality of
service (QoS) information over a wireless medium, at least one of the MPs request QoS
information directly from at least one other one of the MPs, at least one of the MPs
store QoS information in the central DB, and at least one of the MPs query the central

DB for QoS information associated with any of the MPs.
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11. A nmesh network conprising: (a) a plurality of nesh

points (MPs); (b) a central database (DB); and (c) a
we@eebiogdozzontrol l er (CC), wherein at | east onePOf/US1966/008384

MPs broadcast quality of service (QS) infornmation

over a wreless nedium at |east one of the MPs

request QoS i nformati on di rectIy fromat | east one

h e of the S§OF . .
&{@% or na |%n %Fg@&fkea%feﬁ % Wg%elgt t}ileea@f’ offgoppation is
broadtmemlwmmdgmmaﬂies% for QoS information
associated with any of the MPs. 12. The nesh network of

claim 11l wherei n the QS information i s broadcasted

B o TBE AR et PE St iy, T et o iRe Jafs; fagBrbation is

broad@@é’cb&‘%tmﬁ%@él&%ol f4mekhe mesh network of cl a| m 11
wherein the QS information i s broadcasted using

hi gher | ayer nessages transported as payl oad of data
frame 15. e sh net woy k of cl mll erei
I\ifcoﬁ%li“? s’e’§s aneF ey oft glaimy 1l g ?ltqnﬂgv%) o8 in ormat1on is
t
beoadbSGATRAARRINFe res S A REEIE ol BarhEPLRANG rames

network of claim llwherein the CC conpri ses a
t ansm.tter for broadcast.i ngéa portion of

-or nek¢ Biesharativarl of claimp bt vahergin eadds Mlﬁ éomlae@ a

Z“Bf’ s Pl ey Mo RO ST i GO P S L ]

of WE%rét%ﬁW f68 reddieing fepdtted §S 1ﬂfd)@nﬁt1drhﬁ'offﬁle CC.

receives quality of service (QS) information fromthe
pl urallty of mesh networks, and the at |east oneM
&g I Y ]8 &et%ﬁ{o (];18{ mitllw nerg?ns ﬁlde Q8 cgrlgl%rlrs%cs: glt¥§r9sm1tter for

broadcastmg a port1on of QoS information received from one or more of the MPs to a
subset of the MPs.

17. A mesh network comprising:

(a) a plurality of mesh points (MPs); and

(b) a plurality of mesh networks, wherein at least one of the MPs receives
quality of service (QoS) information from the plurality of mesh networks, and the at

least one MP updates its own QoS information based on the received QoS information.

18. The mesh network of claim 17 wherein the QoS information includes

configuration paraxheters used by the at least one MP.

19. The mesh network of claim 17 wherein the QoS information includes

enhanced distributed channel access (EDCA) parameter sets.
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18. The mesh network of claim 17 wherein the QS
i nformati on includes configuration paraneters used by
W b@omrookeast one MP. 19. The nesh networ k of BPCHUS20067008384

wherein the QS information includes enhanced

di stri buted channel access (EDCA) paraneter sets. 20.

The mesh network of claim 17 wherein the mesh network

foy t NeThE ORBER &v@orﬁl ﬁ%L 19 vﬂ:ﬁtﬁ 1r?ctﬁgsﬁ1e@ﬁ' Rfwork further

( MAPs) connecte to nes haul access
compris¢sea fpdmmil,tytdfenkaacmﬁ'@mrﬂJs r(MABE)%’d)’i?lnfe@tedC@h(hbgﬂ bla¥khaul and

coordin g QS paolicies between the backhaul and
Chentcf’}cf:%ﬁﬁmZ%‘Efgg%s’l the 8 €MpFHdANgeans for prioritizing

3558 5 L Rl DRI SRE I and

accespartkefages;mrl mesh network, the net hod conprising: (a)

receivi ng a packet; (b) det er m ni ng the type of

paeras fo pyiopdiying gceers qedegay (AL)for é:lhecmesh @agkbzﬁlé]aand client

of sets of channel access paraneters base

accessoin%%ﬁfac%%pe of packet; and (d) transmtting the packet

i n accordance with paranmeters associated with the

sel ected set of channel access paraneters. 22. The

k- hodA ohethad of Ziffheendiating@acketsnel aapmshsnetwork, the method

La aranmeters are access categories (ACs). 23. The nethod
COMPIAFINGt ai m 21wherein the sets of parameters are nesh

av kb, and are stored in a table of a nesh
go?n m%pfl‘ﬁéékrf%f hod of claim 21 wherein the

i8] defmrarnmmg;)tah:e tyypeadsfpatﬂcet frame space (IFS) tinme for
8)01?1%%'p? gt ahe packet to a selected one of a plurality of sets of channel access
parameters based on the type of packet; and
(d) transmitting the packet in accordance with parameters associated with the

selected set of channel access parameters.

22.  The method of claim 21 wherein the channel access parameters are access

categories (ACs).

23.  The method of claim 21 wherein the sets of parameters are mesh backhaul

specific and are stored in a table of a mesh point.

24.  The method of claim 21 wherein the parameters specify an inter-frame

space (IFS) time for accessing a medium.

25.  The method of claim 21 wherein the parameters specify minimum and

maximum contention windows.
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25. The nethod of claim 21 wherein the paraneters

specify m ni mum and maxi nrum contenti on w ndows. 26. The
woredokoghoed cl ai m 21 wherein the parameters speRCT/PS2006/008384

transm ssion opportunity (TXOP) limts. 27. The nethod

of claim 21 wherein the paraneters are quality of

service (QS) paraneters. 28. The nethod of claim 27

(R o PR SR, -SRRNS gty prgnamision
opportiibp (TROR 1#hits27 wher ei n each channel access

paraneter is associated with a particular priority
| evel . 30. A wireless conmunication system for

v 009 REREBHE Lo PR R PR e SRl of sorvice
(QoS) paghnrEe®ss point (MAP) for controlling packet

transm ssi ons i nside and outside of the mesh network,
wherei n each packet is mapped to a sel ected one of a

ralj,ty of. sets .of annel . acces ar anet er s, hased
G et methed pEtRiun 2T RS ST Red PREVBP T pegan enhanced
distribitedCHRHIRN G Ecalks (RDTEA as oficgssoci ated with the

sel ected set of channe ccess” paraneters. 31. The
system of claim 30 wherein the channel access

par a ers are acgess categaories (ACs). 32. The‘system .
-CFEf Saeer f elaime 2o fehegpin spshethannel raccpps parameter is

. {;ﬁql TR ad.. ored in a table of a nesh ’
ass"‘”gﬁ . ?%’%Eglbé%/ag‘trg?n&é@f;elvg'm 30 wherein the

paraneters specify m ni nrum and maxi num contention
w ndows. 34. The system of claim 30 wherein the

ptk ane} avigelepe eomnumicatior systeandon Fasenit sy paicketst dhe system
compr%ﬁ&?Si ng a nmedi um

a mesh network including at least one mesh point (MP); and

a mesh access point (MAP) for controlling packet transmissions inside and
outside of the mesh network, wherein each packet is mapped to a selected one of a
plurality of sets of channel access parameters based on the type of packet, and the
packet is transmitted in accordance with parameters associated with the selected set of

channel access parameters.

31.  The system of claim 30 wherein the channel access parameters are access

categories (ACs).

32.  The system of claim 30 wherein the sets of parameters are mesh backhaul

specific and are stored in a table of a mesh point.
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35. The system of claim 30 wherein the paraneters

specify transm ssion opportunity (TXOP) limts. 36.
wab@esyweem of claim 30 wherein the paranet er SPEI/ES2006/008384

qual ity of service (QS) paraneters. 37. The system of

CHhancLRe B Sierh B ELIR: NUHBF T dbe AT BIApr=ERPbln Fyimum and

maxiBem hSetYvheMmiovwd. ai m 36 wherein each channel access
parameter Is assoclated with a particular priority

level. 39. In a nesh network including a plurality of
L@fh pﬂ'ants (MPs nd a central database (DB), a
‘hod' @B SpFtesn /Y claim 3@ wherein Hhe peramgterwmpecify an inter-frame

space (B8] HhIrIURLLINLOh REGHEe (QOS) 1nfaormtion fromat

one of ano r“oneé of  the MPs and the central
DB; and (b) the first MP updating its own QoS
informati on based on the received QS information. 40.
e nethodystene ofjclaize 3Mhwherein: the Qofunetansnepecidy transmission

' fiquration paraneters used by first M. 41.
oppor#%gltmﬁgm aim 39 wherein the QS information

i ncl udes enhanced di stributed channel access (EDCA)

paraneter sets. 42. In a nmesh network including a

p¥ur al The spstene of clrdimB6 Wives)in dhd prreemterd are quality of service
(Qos)cogtroLcl er (CC, a nethod conprising: (a) a first one

SPIHHE Bs 1 ecei vi ng quality of service (QYS)

information fromat |east one of another one of the

MPs and the CC, and (b) the first MP updating its own

@S i riflor sptemroflolesinn36 witdrein @abi Q68 pRRfmbtirelefibs 88 enhanced

distril?'%@fi-r e e Qggesgf(Ef)l(?A)mQﬁé p\gfi}i%;.el n the QoS information

38. The system of claim 36 wherein each channel access parameter is

associated with a particular priority level.

39. In a mesh network including a plurality of mesh points (MPs) and a
central database (DB), a method comprising:

(a) a first one of the MPs receiving quality of service (QoS) information from at
least one of another one of the MPs and the central DB; and

(b) the first MP updating its own QoS information based on the received QoS

information.

40. The method of claim 39 wherein the QoS information includes

configuration parameters used by first MP.
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configuration paraneters used by first MP. 44. The
nmet hod of claim42 wherein the QoS i nfornation

w0 pwbaoekess enhanced di stributed channel access PEDT$Y006/008384
par aneter sets.

41. The method of claim 39 wherein the QoS information includes enhanced

distributed channel access (EDCA) parameter sets.

42. In a mesh network including a plurality of mesh points (MPs) and a
central controller (CC), a method comprising:

(a) a first one of the MPs receiving quality of service (QoS) information from at
least one of another one of the MPs and the CC; and

(b) the first MP updating its own QoS information based on the received QoS

information.

43. The method of claim 42 wherein the QoS information includes

configuration parameters used by first MP.

44. The method of claim 42 wherein the QoS information includes enhanced

distributed channel access (EDCA) parameter sets.
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