[ 0001] METHOD AND APPAEATUS FOR | MPLEMENTI NG

PATH BASED TRAFFI C STREAM ADM SSI ON CONTROL IN A
WOLRELES® MESH NETWORK [ 0002] FI ELD OF | NVENTI BNXI/USB08908514

The present invention is generally related to wrel ess

conmuni cati on systens. Myre particularly, the present
[ooomvention i s METHIO AND pHEARDATES FORIfi c stream (TS)

adni ssTMPIEMENAITNG PATH-BASED TRAHFICYPERWANME| ess

CONNVIBSEION OBNMROLSIN AYWTHEE BIYY MBSTENIWORK
di stributed adm ssion control architecture. [0004]

BACKGROUND [ 0005] A wirel ess | ocal area network (W.AN)
[000sh network is an FBEEDSOR INVINEKINW r el ess

j,stri i on_system i ncl udi ng+t wo_or re nes
000§ & Fipoprodibty dBrHEttL o ERER oo THedy 6 ¥ ifhgss
com@RATUAti Graéystemy. MIAbAdrtiagbri§ethe resentfingetittorl issietuved o
at}%)gl cal WLAN nesh network 100 including a plurality of
P

ﬁedpgfqﬁig s{q@pg (T@)’ aégl’lssgqp’ cq@;’rolsgl’ec PRiSR ymesh-type

irg o e R e R € a8yl ngeion

contanbarchitesimire.s its own traffic, while also acting as a
router for other MPs. The gateways A, B, and Cprovide
gateway services to the MPs 10, 20, 30, 40, 50, 60 and

[0004)., including, for exaBAGKGROUNDtions to the
I nternet, the publjc switched telephone netwo
WinRD

p K
[009PsTN) , AdHigelsehiacalpteanedrario S m?w_gs Iggp IEER
802%@5@e8’v¥]ﬁ9@s§\@1s§ﬁbﬁ‘ﬁ§n %%:tgfnr@ﬁ)% ﬁic@ucﬁag RGfoldraRodd falsh
any of the gateways A B, or C e MP 50 accesses
poinfat @Ry iatericonndrbed/Pi2 AEERIBO2. 11 HinkyPasd coppg@eikating via

Referring still .0 Fiqure 1, the h network 10
WLER Bidsb Setienas ifuf? B reFiodl RN st 4ok 200
includfi@mh HurkBty Gimndd peifitd (MBs) 10,t20e 30LAD, 58560 etV knd

100 wi thout sacrifici n&@current | evel s of transm ssSj

atefiaYs AyB andhCy dipshioT fea WEPID: 20 30ed0-q0apP £9adh ol bha AN
meJhQQ{avo@ 106 qg@%&%ﬁﬂﬁhﬁéﬂa&g QN Qhil, WhikGafgitiesd a

as long as the access point (AP) can support the
routerfourtbes MBS Thegatewapnd sBoind Geradde satomagrservicestoshe

MPQ ?ltO\,N%b,k§0, 40, 50, 60 and 70, including, for example, connections to the
Internet, the public switched telephone network (PSTN), and other wired and
wireless networks. For example, the MP 50 has no direct data connection with
any of the gateways A, B, or C. The MP 50 accesses gateway A via the MP 20
and/or the MP 30.

[0006] Referring still to Figure 1, the WLAN mesh network 100 employs T'S
admission control to ensure that new incoming TSs can be admitted in the
WLAN mesh network 100 without sacrificing current levels of transmission
quality. In legacy networks, a new quality of service (QoS) TS requiring
admission control will be admitted as long as the access point (AP) can support
the resources/QoS requirements of the TS. However, in mesh networks,

admission control must ensure that all of the MPs in the network will be able to
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adm ssion control nust ensure that all of the MPs in
the network will be able tosatisfy the resources/ QS
WO egaioswpent s for current and new sessi ons UupoPCT/US2006/008514
adm ssion of the new TS. [0007] Therefore, a nethod
and apparatus for perform ng path-based TS adm ssion

sati%%'qh/k}i\%%e%og%%%{@% zé%\ﬁ?éﬁeﬂ(%_t R dirdnt 868 et sedsiéi}Blipon

resent invention is related to a
admie¢ihndf thednewp&x at us f or i npl enenti ng pat h-based TS

m SSi cantrol | b [ /i
01T} 7 7L EReftik s ethad ol RPpERTAERA LIRS pRfY bRbaTS
adn@ik§ibh lcesiryY @ wilbiess hieeh wietwdrksds desirednet work utili zes

di stri buted adm ssion control architecture, a source
MP (S.MP) transmts a request for TS adm ssion

[poh&aui ring certain resour ggMNARY The request
propagates through the wireless mesh network until a

[000@]st i nafherprigent Dnkatians i eedated toam anathod @mdt ARRATAkISHor

o SFT A dapbd 787 o) I P A b g ot
hawi@é h digsibuiddemdidieentra bt edsrinnipsibn nettval mikchitdctiree When the

~centralized adm ssion gongtrol —archi tecture . an
wrinplogh e BOWOHR QUL HOSEIED POTEGL R Bebitettare, a

sou‘f‘%ﬂe!(b%ﬁ) Theeaad raa{‘e(ﬁz;éﬁﬁ F&Y {rer adMiddiodl B&qrisgadedtain
of MPs in the wreless nesh network, and selects a best,
resoaees/QoS. Fhadequeshpropggetesshrqughythe mirelesy meshagtwork until

resoyrc Q010 | I .
R R R A
intéﬂiﬂ&ﬂ?i;eOMPl(}EylrleEBb&@dnéétm trb@efgoéd mabw?:edmrfrpthm'gsdﬂne

a preferred _enbodi nent, given way...of ex e, and. to
S MBS ptitiock JBhen HhocBHP ISR ERRSHoRR BHLZSr EBRRLAT fpission
conq{:ﬁv‘éfaﬂitm%t&' dh SLUPLAdquiek@Ua GodtesS B e . MDAl a\\beitiral

mesh network; [0013] Figure 2 is a flow djagramof a
corprallees Thetengmalicontriolgr paintainssestans of MP s tha warplessgpesh

in a WAN h_net Vi ' i | S
netytinfy P GPITR BORTT 0L o RanE LS f UABELoHD RERed
resbliiedigemt of the present invention; [0014] Figure 3

is a signal flow diagramillustrating an exanple of an

S. MP perform ng path-based TS admi ssion control in a

[oodbfANTESh net peikrhgwEORTPH GRIOD I DRIWSRCGS control
architecture 1n which intermedi ate MPs are able to

[0011] 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 drawing wherein:

[0012] Figure 1 shows a typical WLAN mesh network;

[0013] Figure 2 is a flow diagram of a process of performing path-based TS

admission control in a WLAN mesh network having a distributed admission

control architecture in accordance with a preferred embodiment of the present

invention;

[0014) Figure 3 is a signal flow diagram illustrating an example of an S.MP

performing path-based TS admission control in a WLAN mesh network having a
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satisfy the requested/ QS requirenments of a new TS

generated by an S. MP in accordance with the process of
wWo-e@ane9029 [ 0015] Figure 4 is a signal flow di BCrEN006/008514

illustrating an exanple of an S. MP perform ng

pat h- based TS adm ssion control in a WLAN nesh network

d1st%ﬁtéwa&m@sﬁhrdoﬁ%%cﬂﬁew@é ANyEieR iktklmadialkd MG aus gble o
which an internediate MP is unable to satlsféythe

satiglyiihesteayestedQnScreqrgsments ol # 86WNTS seneratethfiy pg S.MP in
acco‘}ﬁgﬁé@&,ﬁ%ﬁ}\éﬁ[}%g MPrifr@6c0r dance with anot her

e present "invention; [00 16] Figure 5
[0015 a f | Bigutedds asigohl fowpdiagess 1lbistmetnfgmmxaglple ofan S. MP

ath-b t
perfaping badnhaset 1A R rono eV AN TRk PR S iatRe
disteiHReed ra\amlsﬁsntdaﬁtxm Qseitectinéeit wich [pA0intbrdréditites MP is

is a si gc di agram of pat h- based TS adni ssi on
unaplmtp osatisfy athwmquﬁ@‘@ﬁ W@pwpﬁ/%ﬁvrmute@m 81 9fzagnew TS

gengldipeé gozﬂ'} ggﬁiﬂlﬁ' acgtgxﬁ?%%eegi dtﬂela B&iﬂ&ﬁ df"thF' b ERnt

proces ure I gure s an exenp
invéitberk di agram of an MP configured to perform adni SSI on

trol in bath a distributed ad ¥
00§l cl csEiehuef ina P diodiad ore mORERE] AT TR R AL s TS

adnfiREbh ObdrRFOIMT @ PHANESBsH bl iIHAvASE @edaar @otirbller in
the present inventjon; and [0019] Figure 8 is an

accagdanpt with MabRr emhedizment of \CRIPEPT] INFBREPR| | er f or
OOE@r for %ﬂ%@tlgag QIjﬂJs_adei% tan Ze@&ggﬂ{%& Tb a'dﬁu@sﬂ}{-@dﬂtrol

havi fig a cent m ssion contr ol
in aaWdJﬁN mésthrmetwnr]ahmng aectralicedhadthisspnewatitol arbéteciun in

020 TAl LED DESCRI PTI OF THE PREFERRED
CE%E&}WI%F@T@G[W@?‘?? t86gh the features and el ements
[0004] t he Eﬁ?ﬁ@m id B @Rbin@hreodkeditigrNHAcofi sh MEconﬁgured to

referre nmbodi nent s | géi)artl cul ar. conbi nati ons

perform: afmissiom eakeArindAh Beliaainial seievpr KeRroNHEwiTe s
me%{ ngg%VJI‘E%tn oersa ARt BLETBRSss rﬁ)&o%@ro@feafvﬁfé@& mesh network

odl nent s I'n various conbinations wth or
in anicdsﬂdsantemiﬂethefmamlrmnvmtnbrelaadents of the present

ventiqn. [ 0022] Wen refe d tohere ter
[OOil@Ir m no;i}nb@lgf %}ﬁ] 1 examplaty gagf‘%?l ?E}T arﬁetngléal c8nig'oller for
pex—v&aﬂn% §ab}§-Bﬁs&HDS aammsm&ltéﬁhtromﬂ@WLm shevhirbwork having a
centralized adm1ssmn control architecture in accordance with the present

invention.

[0020] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0021] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elements of the present invention.



subscri ber unit, a pager, a user station (STA) or any

ot her type of device capable of operating in a
warmeewss envi ronnent. When referred to her eaf PEr/US1006008514

term nol ogy "AP" includes but is not limted to a

Node- B, a base station, a site controller or any ot her
0B °F WhLALLREAY, ﬂaveaftgr e Bl bESMENYLAITBN s ot

23] The present Tnventron is a ne apparatu

linfiided tved WDREed uESr adhmipasind (UEQN mobile lstataorp raefiesdr c&dnobﬂe

mbodi ment of the prese i tion, N
Suﬁ%rff%@r KOHa3 PAESY ﬁ.v@e’f %f&%aa@g?wrtyo?@%ﬁmenﬁevwe capable
of HpePitiRE il £ wik6le8d EnRbdmeBRC hWM:énofeﬂaﬁ'%deA\Nef%?ﬂ%r the

network shares the responsibility for controllin
temimology AP asclogepbeldisingt timised e Noda-Ibfa bire smm a site

col 5 AR S EL 0 ASHSIIR, s SEDLER b Uik Ry,

[0@23319 r am e prepemmmﬁMS@fmetéroﬂmﬂlalpgapﬁhh fdr@aﬂdbél’éd TS
oGRS et T Pee el berurea et Bt bt od a W
m&ﬁm&imy&gﬁ@t@a afiRkdsesh &mm hi@ftechiret !A%cd%ﬂﬁ%%ﬂ bach

i nvention. In this enbodinent, an S. MP ori gi nates

MRiof khe WLAN mesbougtwerk sharescdei neén@m@h@e o1 méttrqlbna TS
adgng/sFl)On TQ$ é)ﬁggﬁedt %@Qﬁ{y %‘%ﬁ:ﬂrﬁ aéa%ﬂthads‘rglﬁ‘%f& %%&%{]ﬁ%%ng

recervin
peﬂbﬁiﬁed at apetir@) locahen,rmhla\s iangatdPay be andm erm nes

ther_the TS cgan he admtted or ther to reje
094 Ts 1?1511 B ilow diagrgm gwaﬁe%gﬂﬁﬁﬁmf%mﬁ@% based
TS &ERisHiontool LA Vﬂ?Afoﬂédlﬁ%t%ﬁ& H&VinkQ ﬁgfﬁliutw @dk$ssion
with | ess resources/ QS than re?ueste

coniaeh #chilsctore i AerordiE) itk SEp{zEE) embotzEIHt Al tPDIREgS
he [ Nrbe t e

ity b Y| AbAELEE 88 SIMBELLBRRLTE A Bkh initial

resireesf Qefirequiiretiith dediineadrid a3 Mid dThd@IMP bearisaditsow adg TS

reqt RIS BR) Fierdh B b asoenanantls iayir st utlen path by the
D.8ARitBRLI0N ThedRedivEE MPORRE debbrieiRANPhetB6E YRE TSYcan be

I ndi vidual MPs neasure their channel utilization,

adgittied el vehetheretorsiash the/§S (9rep22fk Kivhe Syosindad admaifted, the
refeﬁxgﬁgi/[f) BRL &Qt%néﬁl‘ﬁ‘rﬂét %&Hﬁ%’ to a%h?mft Pty ’i‘% s %éo[&g%efﬁos

ySI ca carrier sense ITEC ani sm

th2) r&nidsted, Gioe wpandified for IR enesl)r &serd R20)ouf f er

[O(?Z%ﬁ upam:}(nci\f/IPi Itn%y ueut eotrollgnlgnengr g 1srs?o% %ﬁgeer%f pgl'grggters to
determine whether requested resources/QoS can be satisfied. It should be
understood that the following list of parameters is not exhaustive, it is merely
exemplary, and multiple parameters may be used in any combination as desired.
[0026] 1) Channel occupancy: Individual MPs measure their channel
utilization, defined as the percentage of time the physical layer senses that the
medium busy, as indicated by either the physical or virtual carrier sense

mechanism.



[0028] 3) Link conditions: An MP neasures the nunber
of frame retransm ssions, m ssing acknow edgenent
W@ 206099007 the |ike. [0029] In a preferred enbPdi/me2006/008514
the present invention utilizes channel occupancy (CO
for determ ning whether a given MP is capable of
[Ocm]l sf yi 2)g Baffef gettphacy:r £6 QP ¢essER3. thEQﬁﬁfeNBcaﬁﬁﬁHg; 68its
tant|y, or at dynam c or predeterm ned
q“leHPé &sﬂ@quﬂeiscwsmc 1358. admtted by a g| ven WP if the
[084%) CO, a;fgt efirfd %ﬁ&l‘bi‘&ﬂst h P rn%% Qﬁé Wirfber of frame
threshol d CQ reshoi d. 'S can & Shown 2 e
retr@nvae@lor@cmiﬁSd@ackM@@edmmﬁéAﬂM)Enuﬂtei lilte. (1) where

086" R BRerbea R Re s, BibaasRt nSentias uilifes channel
@@alm:ja $@O) fori ﬁtw indlethdiafgRen dYP élé‘”b&ﬁ)éﬂlé 88 Batlidlying a

t he gl é%}og cannot exceed and stil guar ant ee
S

re%??é%?dea%feglf% JiadedF@easyren §6) coustanthatoraidynamic or
pr&gtélqﬁin%ahﬁfbr?é’l%a%tl‘grwﬂpue Q&Wgﬁ@& 'b?qa. @ en M o WP fi‘ftlf% MP CO,

given MP. In thi's manner,

after eidmiting the Y eshuiids belovea ghneeholilISJ(a,a@Oﬂem@d r E‘&hs can be
!gr-;c vi ces, such as voice over internet protocol

Sh% ol %‘ﬂ%r deterministic adm ssion control this may

re wreaquotafor each T@s fepl ows: COZ epgifX:id
CO% shM Equation (2) [00%1] 1n bot A*E§uations q aﬁo’lig)

whenre Chl.ehtl iatthe @@bef@f&l}cldmﬁstslcmmf&hdﬂ}s Q@%ﬁﬂgﬁ dh3&88 R a0
d t f adm ssion of a or an

auf {6 e R b s C0Remms B SAredStrrEned ohdrume otshold

whifle fiRP3sdny MP then P ekeddP ﬁﬁﬂe?gﬂlt gﬁahﬂfl‘:ﬁgn trh% L?quested

(i.e., inconming adm ssion contro
resodpeasi@eS.of the MP t o transnit the outgoing TS

d trol onl
104301° 1 cletoleBeBE MRS ARi R Pt nbriotahad e Rpliodibonas at
a grhsm MRVAR thid manhher, iandVPimgy sslsitssinore aemiget C@%@Qmﬁ for a

d d. 0 Referrln still t o Figure 2,
gig iy B%%n é?@ﬂ?ﬁ%%%c A5Voics anlmqtergr{qt PéOtOCOI (VoIP)

Fof Qlle%i*hﬁ)nstfchﬁln]_ §s1€11 RhER1 2R mbh GefEc8 Vi iaNbr each TS as

transmts an

follows:
COliyers + ACO™ < COL, 1 - Equation (2)
[0031] In both Equations 1 and 2, the calculation of ACO must consider

both the incoming and outgoing effects of admission of a TS. For an intermediate
MP, the admission control considers both the capacity of the MP to process the
incoming TS, (i.e., incoming admission control), as well as the capacity of the MP
to transmit the outgoing TS, (i.e., outgoing admission control). For an S.MP, only
the outgoing admission control need be considered. For the D.MP, only the
incoming admission control need be considered.

[0032] Referring still to Figure 2, if the receiving MP determines not to
admit, (i.e., rejects), the T'S at step 220, the receiving MP transmits an ADDTS

Resp message back to the S.MP indicating the reason for the rejection (step 240).
5.



Resp nessage back t o the S.MP indicating the reason
for the rejection (step 240). The process 200 then
WO 24060991 0 step 210, allowing the S.MP to st arPCT/UR®06/008514
process 200 over with perhaps nodified resources/ QS
or an alternative admtted path. [0033] If the

The g)i?@degé 960 {YRnadtirs té Srp DI0AdlIBiag tReS. MBtb st(me’ehelmbcess
mt the TS with the requeste reso

200r e vithperhepa mosified TesouTceHROPAAN A LFS}%R/% Ve Fditipd gath.
[00%%’! . ;A‘EPTg ﬁ%%cmﬁl é&?ﬂﬂ:@ﬁlesl‘s M st AP doés not admit

resource ffer (step 250), before .
therPs withithg réxmelstetda’esdla‘peSZQ@S requltemrtte at akepi28A, Yie reepaving

o bR SRR S W g
res&‘@ﬁ%g}ﬂbst S¥eerCdtepe250)MBefote Iré\tlfrﬁﬁ:tg bﬁkﬂ{ £ MRp( 310 for2@yher

not, the receiving I\/Ptransmt T
actméga@@ S MR HEtheapauated FPeoRECR RS Bt 5[) ttﬁ {%Cg’éfbng MP in
stef égb it &0 kG B Raens: éx%ﬁQvHe%é&rﬁPx% chfredt 80P ?9219 f5@%hé havip
e o) a

efmnati on m SSI on next MP.
(st€gp26@nalfinet, ﬂliee*ecmvmngPl\iPaB%nds aanAlamﬁsR%wsm@g@e

ool 5 S OO R G 5RR A R0B h 5)  o

for%ﬁa @ét@nﬁﬁ&ﬁox@dﬂl‘@ atlenRssidAby els@ma;awPPmmmalmﬁmgment
he S. MPvia any route (ste

MR @%Rﬂf aroABEiS Restsmessogh b e BRE Wtigate ?H@ceﬁ%é’“ep 965).

[00%511;1 ttegy ﬁ?éxléc&%#ngFMEQQ)n fakplgl)l%ﬁi MPAReS bhd DWP lébnds a path
hani smis pre 'y enployed at’ the S.MP, alth 0380)

admﬁss:um () resmpuise N Revmmessagatodbe SPvimaryqube (step
a |
R L L
pa%?ﬁ@,@eﬂhg?%yot t Lecgl \I\//gd bef ore 3 pr eﬂet erm ned ti neout
resho e
PRALELE Nl T s SR
alt&gﬁ%ﬁ g n% e W'gmttﬁﬁgo&%&haﬁistn@ i@hpMebd, a fiRRr is

can asured via tinme stanpi t he PAResp and
1n1t1iahzé'd§anéms mrueé wiiendbe &. MP ttrmsrdés ﬂye g@&:ﬁ& Remmessage. If

ati.sfied vvhe
thcssﬁ"ﬁ SPG%)E’%‘] reﬁ?lgﬁ tgrq %plée%%%egrrr]rg e oglﬁﬂn%ghélﬁethe S.MP
mdy hbshda tRIADDEX Rep| @@Bptadihﬁlj\rﬁajnemﬁbaﬂer ADDTS Req
pat h- based TS adm ssi on cont r% msls &‘f‘o
meggashalpnaghasane o ARATPERA SR P%‘ﬂl ?H%P&F“’e - the defay can
be%{ﬂh%%% tfmb Qta\ﬁg%lﬁg thdPRHREAHTLMTS BhDedBhRinafed if the
e reque resour ces/ QoS requirements of a

deIE@We'ﬁﬁu@mrtaﬂ not dayisfind ShvR tha PfcBesplisrreeeivpd At thaeS.MP.

[O&’ﬁr 6(] cess ]%cht)lrg g is &gna“?l f?ow c-{lagram illustrating an example of an S.MP
performing path-based TS admission control in a WLAN mesh network 300
having a distributed admission control architecture in which intermediate MPs
are able to satisfy the requested resources/QoS requirements of a new TS
generated by an S.MP in accordance with the process 200 of Figure 2. The
WLAN mesh network 300 includes an S.MP 302, a plurality of intermediate MPs

304, 306, and a D.MP 308. Each intermediate MP 304, 306, is capable of
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WLANmesh network 300 includes an S. MP 302, a plurality
of internediate MPs 304, 306, and a D. M°P 308. Each

WO nicenymeel at e MP 304, 306, is capabl e of sati sfRCHYS100€008514
resour ces/ QS requested by the S.MP 302. The S. MP 302
transmts an ADDIS Req nessage to the MP 304,

sasisBtng ythagreaonﬁ:qsye@seﬁqumar BEheoS MBt 502, 311% she 302

it o ABIATS sk Fressain £ The MBOIS, s ifsesagaerested
reé&ﬁ'@es’)@o§ %Qelg §%)%p T3P 368 Hbi%%ll & tﬁxtapﬁ %{Erﬂ?’eg%k}?é r%ggested

transmts an esp nmessage
reﬁmu‘p%sé@zp&gamim@emfta anAdW'ES Req méssagmto'lﬂieMP 18beé (SvEp 330).

d that it t
Onigthall, e 38804 el MaoPianis S ARG Sesn uessian bk &0 the
S.MiP mmla&m@ma@eulta@nisﬁen [3f MR 388h ﬁﬂeemﬁm  (step 320).
I t he 306 also transnmits an ADDTS Resp
Th?'é%?%&% A&i%%mpss ikcagrmsebtheyapwuested gewum&aﬁnfthe TS,
anddpa:sthROaRATIIDES _R%ql?%estggg e nd4%. R/ﬁs 58@ SJ? 2350)T®pt1onlvﬁy,

308 determ nes that i meet
the B Lﬁ%egvsw&mmms rendPDIS Resp tm%ﬂsgﬂ backi té>Ae SOMP 302

d h
indiERARE Suispbolf Sulleeiincar R TR MRS Rhesih) Sthe mare
SOB)dbEérﬁﬁﬁes ﬂqam waahaﬁlék)tftlhé r&ﬁ@bfbd(x‘éhﬁﬁc@s??%ﬁ tr{a 7 Pehhents, and

iagramil |l us
NPT T M A
3600HNd0A sédRich MéNeARAD gm%aﬂ@ ¢l @’W%@S 8 jis now ready to

di stributed adm ssi on archrtec
begint (stepeti®it e MP i s unabl e to satisfy the requested

0" BRI TN faSigpDulilloetorergth o an i

peiﬁthgAphﬂEBisedeTWdhméﬁ@n |caﬁtrunﬁ§ a@WIANYRn4dY nevork 400
Jura errredl ate MPs 404, 406, 408 and a D. MP

ha ﬁ bgltmka SSiQIygpaFol grcbﬁemmhﬂwmm@hmm is

unbbR M s4045, SREGkENiAG HBMHAaSLSE Qo %gu{r%&%gﬂ%ﬁ (SLR% TS
420%@5The 404 determ nes t an nee

genergtrsk by diy 8B rinearcQuignea math t]am $)md.'ess 200 m@ﬁzmél The
R t 4 ;

WL sgﬁ%%aé]eg m ]gﬂgéi r&ﬁt’fﬁ%aﬁ:eg %ﬂn‘@%%’ urﬁé\%&‘”{% d@%WI 5

404,006} 408 and b DYMRULIR SEHe 8. MERINO St5h A8 ek abEDIISS %éq&ﬁb%sage

% B 5). The MP 406 receives the ADDIS Req

to %ﬁ%mﬁ 3 Ll e%é&ﬂ%é%%ﬁ#ﬁde@%?%ﬁs JRoScatarod2ecThe AGE 404

dete@Riiesst ﬁfﬁtrl%scﬁﬁrﬁl@&/ %Sré%fueg%g SouBY QoS8T th5n@lits an
ADDTS Resp nessage to

ADDTS Req message to MP 406 (step 430). Optionally, the MP 404 also

transmits an ADDTS Resp message back to the S.MP 402 indicating successful

admission of the T'S by the MP 404 (step 425). The MP 406 receives the ADDTS

Req from MP 404, but determines that it cannot meet the requested

resources/QoS of the TS, and transmits an ADDTS Resp message to the S.MP

402 containing the reasons for the rejection (step 435), (e.g., the transmission

queue is already full, requested resources exceed an established limit, unable to

meet requested resources/QoS requirement, or the like). Alternatively, the

-



402 containing the reasons for the rejection (step
435), (e.g., the transm ssion queue is already full,

WO e@paested resources exceed an established | i nmP€T/US2006/008514
unabl e to neet requested resources/ QS requirenment, or
the like). Alternatively, theADDTS Resp nessage

L - " .

A P oeatc SRty Sy i P 490G AATS B TR i ses

mayeonRin @8 dffer foit e medifiddiresoufr66334S Shatl ther MiPe406 ixgable to

oiFi gure 4, upon receiving the ADDTS Resp nessage from
8' MP 406 in step 435, the S.MP 402 determ nes a new

[06881i t t edSHutrbfegal volFitGirt 1EupdR 1468 vingith ADIPES RUSEmb G ge
MP 402\6§an not handle the TS at all, or because the

fragnfbe A8 408 igtep 43R gtherS IMRE02) deterpings ackeyy @dmitted path

oLl . [.
o R g e S AR L o

begauseaihe $.DIR #O2 ifun@ilinggedowen ity resouecpsé@d dequirements to

mE SRS ERGORTRRS oHRih O URMN A1 5 SOUBRd thepramsgmits
arlosh@p MIDTS Teg MR«dfde dRt ehai MES 4d¥at slgéﬁifZﬁD%T@%qﬁéﬁed

requeséeéi resources/ QS, and transmts DTS Req
regugee@ot @st Well s prowiding dpformation @seecinigr) yith :aewproute

W%Q{\}/B%%%e% {r;}di c at%dr?g@{sbé cc elt? ﬁ?ﬁ%ﬁaﬁg%gn oi %5 Hé9]+gglg31}1 eet

the requgetetDrpspeices/ QeS5and Taasiits40BADEYLS Reqemssdgitoithe MP
the,. / f d

TR, QRN ThENE S B MNP ThTRepibessae

bagﬁ@b th&BIMP m@EI iﬁgicth’ﬁ‘iﬁtg E&%@%;a&g%igsﬁ%mfﬁﬂesrsaym 404

es S ac 0] e . I ndl cati n

(sispddsl in MEatRclstemmives s e npenibagemesterossayes/Qos

of H€ 18, WRa Hh ASteLRATHTENy dnlsdeBl (02EL D0 | RTINS 260).
/ and tr A Resp

resour ces/ QoS requirenment, nsmts a
Optigsdlye the MR 408, aFo @R simigi aaAIHYTS Mesptessadaibatledo the

o 39k AR - AR RS DS R BB A %) e

D.MP29) détermineslthet it@hh vt tHEOdyiEsted Risotites/QOBeBYhifdnent,
adm ssion control architecture is

centraljzeg)Tﬁ cnitec .
and transralts 8 44 Respinangage o Has Sdfik 402 indiegting thed the adwitted
palB 3&tep 2bBP Lld aaséé%hrlﬁltwgé}m%eoé. 468 hA"HE ﬁ&ﬁ 170 is now
adm ssion control functions for the entire rresh
ready twobdgin [Gepdf0Fi gure 5 is a flow diagram of a
[O@ééjcess PII agear.ﬁgrrnrerlltllx]rg gn%(bd_irtx)l%% %f -E}gfe invention, centralized TS

admission control architecture is implemented in a WLAN mesh network. In this

()

type of WLAN mesh network, a central controller performs the TS admission
control functions for the entire WLAN mesh network.

[0040] Figure 5 is a flow diagram of a process of performing path-based TS
admission control in a WLAN mesh network having a central controller in
accordance with another embodiment of the present invention. When an S.MP
desires to create a T'S to a D.MP, the S.MP transmits an ADDTS Req message to

the central controller, including resources/QoS and D.MP identification (step

-8-



adm ssion control in a WLAN nmesh network having a
central controller in accordance wth another
wepdvemvseent of the present invention. Wien an BUIVBS2006/008514
desires to create a TSto a D.MP, the S.MP transmts
an ADDTS Req nessage to the central controller,

510nc| THé NADDASO Reg € Btz ea Mgk 1E4 P desiest Ixfeg&ﬁkémos and an
‘ig’élsf'epslo) The ADDTS Req nessage i ncludes desired
ideAfiaPioB I abS AP arThaeviFe) extradler crlacke U bPst e for

saﬁﬁ?‘lfﬂsg{!hle@ﬂtf"‘ﬂés N%f@s!o&%e% (%Jger gﬁﬁ*gmeﬁfét %? on control policy

ng the S. esir sourcess o
angd é@}gwhﬂge of avdilebéairomteciorthe oleshaletwyrkastbpki2on Rogep 680, a

oYL T if BBCe o o Gl St SeRbd Inbing entra

comsmexfdws én f@t es:ﬁsfgl thy dédifedRBbRbs/QORIEhdREd erﬁe SMP.
fact %atlsfy the desired resources/ (oS requested by

If theebest gpute; selackrdd bethe eoniral controllendo %Mﬂ'@tlﬁéntheadesued
re%ﬁ%ﬂ%&ﬂeqﬁ@&‘gd BgﬁheS@Mﬁft}ﬁetc&?cr ok eIE ﬁ?ﬁé’mﬁgﬁngﬁe? TS

reques e central con

moghﬁsnﬁél’ﬂ]}'lés Mnd)midss‘ﬁge hothe 5 MBS 40, dl‘hm&WMbdM&sage
eR..540 The ADD sage.cont ain
cort R R b o G B SR SRR step 545, o
deﬂaaeirmmikon ﬂs%@de&&&fﬁ%ﬁhetﬁeﬂﬂfe&ﬁ%lgg h«%uk&as@@a%ﬁa&&atable
i fied resources are accepta
to Y%?eé %&pﬁ%%@'ﬂa@ﬁgmﬁ &tqPortd I8 Restipyes tlge Prpcess 500 then
retBfsd td ¥i%p 5106 wilePE B35 S P Ll aﬁr?i%@%%nf@)ﬁ&‘%%g 181essage

where the S.MP can again sen MEssa
with a m@ﬁaMeswuesv’ Qe UWD.EBéI@Iﬁ lreegdibn daheA]DDiBS Mbdo:nestsbge

R

negati ve,

[00d4a] er mi 1€t is deteir@ineddA stipi3d thart $6d &a8@6a {«&tt& ﬁogé)ﬁl%et the
et t he SH‘{\{P s resources/ QoS requi renents,
ﬁtr PSAUIESS %m%lﬂremem%’rﬁhﬁ §elafr¥a]amtm$1ee érﬁnsmltse@m@l TS

COWADDT@ §agﬁnﬁ>0mtel§§a RO fip §E§§ 2 Eﬁgﬂ%’]r%\(;ala'\{PSMPs

conprising the selecte pat (step
comprigngithegseleese\DIFAS steprifioD. Erm}sweredmﬂrgﬁmeﬂ)msmﬁfmm

45f uest ed r sour ces
me %ag%%tg %hﬁ?ﬁerrné A requgs ere[stgp gg%gt(step
56@)helft &ﬁweﬂtl&d mmmamsﬂ@& arb hend¥is to @%Bbgrtt ﬂleSR?édu%Eﬁéd
€|

the r % e 1}%@ resources/ Q@S transmt an a T ect
respUFsEYEORe Sl) s yaghle tosatinly thereaugstedraspurdesiQoS transmit
an had st di6g 'IMDRé]) hﬂe@?éée' ﬁ&’tﬂe%eﬂﬁ%ﬁ @ﬁgoﬁe%gf{ﬁ%%fa%mg the

resources/ S (step 570 rocess
MPoimabdity e meet bhepraguestdd maunc«ssf@pﬁ (B 5a0)d Thdprasess 500

cnfSEAIA Ry T R S
lntermedlate nodes determine they can satisfy the requested resources/QoS in
step 560, a session may now begin for a TS from the S.MP to the D.MP along the
selected path (step 580).

[0042] Figure 6 is a signal flow diagram of path-based TS admission control

in a WLAN mesh network 600 having centralized admission control architecture

in accordance with the process 500 of Figure 5. The mesh network 600 includes

9.



step 560, a session may now begin for a TS fromthe
S.MP tothe D.MP along the selected path (step 580).

WO 0@4RY9062 gure 6 is a signal flow diagram of peChUBHSs€ws514
TS admi ssion control in a W.ANtesh network 600 having
centralized adm ssion control architecture in

and: MR 6020 inkérinddigse NP G035 D(MMOBCAIQ% eexﬁraﬁié% c%ﬁ]aller
i ncl udesan S. MP 602, an interned ate
6030 %3% 688 ctrapemis canADITS Rea oressagd &0 thegentihkized
coBn LR LSS AR FRAETORIENG 0 M oot
corafterdifls qhetlepareintyrnal istabese ofaviaflableaesiuredsl i &ﬂﬁmges
enn a f. av res urces an
o AP B £ 300E O E0 E sere
comtmolldr GO 3ebdet StHe rohttew R BhE Bédt486b1FEEYQOS Lfkrib Oa§1d updates
sel ectsa‘{ he, route with the best resources/ QS ne

its Jegotsa Aaabases The sapiralized sertzellerTAS dramsmaits 26CADDTS
Cofifthftiéds8be @%aﬁﬁlﬁg $& §p2 Qn@gq-@o&%%/‘go u1rg??§m tq the

cont al nl ng D, and a resource rre

S.MRe502, Meps@lzﬁ)( @m é@EﬂSponamtAﬁB'Engthet 1ﬂﬁ&3ﬁétﬁ@tetMP 604
e8P RATEEABAS BB, Lol oRe e 1P (B 2. on

receixdng vhe (AIIIBTBS AobhSit Getithe bEMERR SRbtolR) 688 dtheyMP 604

608, the MP. 604 and the D. MP 606 ve
an‘igg‘? DaME-60C ke ilable KefeuzseR s Bnthepresent; ¢ase MbegIR 604

and@fike DPBOKRE 06, -B1 of%ﬁﬂ?@‘kxggntgfce r§§)tlﬂ§é‘sy Jyregulrewegg él]nﬁ a

resour ces/ QoS requi renment Sessi o
sesgiom @Ry tive Degin depweerd tﬂaheSlMBPGa%ami athienDeNIPed0at ¢ia

0043] Ho f
intBRAHIRR Bl ea bR BHEPEE 0.1 Ne b6 1o unabl & Lo
[00481 | sfy Héveeveesif eﬁd?] m}mﬁ?ggh&ﬁgi té%@a%a K)Iﬁé]%olgpt%:bgﬁ?, r%n?ble

t an e
to %L‘ﬁeﬁ ﬁ%%%‘i@@@ugc@sw ofehe AQD’E% @omltt muisbegesoi® MP
604 $AP 183D . v Goe ’EI;QESIMR g%‘b g%QDt-H ef#tﬁ@hzed

message to the centraliz
conteallen %@&ﬁﬁ@ 636 He0) t Thee MIP (KIMtransmﬁzsl ane&IDDTSSIﬁ nsdsyage to

ol RS8P 5 oD A 8, IATEC 15 U A o,

curcentiypbatisfy (step 686X eSihRSlyt, hhé DL E)6MRaA0Ris % ADDTS Rej
current]y sati slfy (step..640 The centralized
meggager 9] ther coavirnlizsd epBgollpE 6 %sC@BFQ}EI%af%BHQ@S/%dthat the

D %Emﬁ g&?ﬁe b;%t'}% al ?e res ogr%g%agggfcontréﬂl% 608
updatey f{e BsqEcedatabase, and transmits an ADDTS Mod message to the
S.MP 602 containing the best available resources/QoS for a TS to the D.MP 606
(step 645). The S.MP 602 may then transmit an ADDTS Req message containing
new resources/QoS requirements (step 650). The process then repeats itself, until
resources/QoS that can be satisfied is achieved and a session begins.

[0044] Optionally, in order to release resources back to the mesh network
600, when a session is terminated (step 660), the S.MP 602 transmits a delete TS
request (DELTS Req) message to the centralized controller 608 (step 665). The

-10-



(step 645). The S.MP 602 may then transmt an ADDTS
Regnessage contai ni ng new resources/ QS requirenents
W@ 2106/0993D) . The process then repeats itself, PCL/UE2006/008514
resources/ QS that can be satisfied is achieved and a
sessi on begi ns. [0044] Cptlonally in order to rel ease
C t e
co A S et 508, RS U S A BB RS, Hha
trajehetsea 'D‘EEL’@&UE@I n(dSE&QéStd?éqE) Mﬁﬁ@ég@sh@cﬁhg the MP 604 to

SRR LS L LRl o e

DHCISS)qu i Yaged @hé DAMPrE06In strEiddS Had0 MIP 666 fiftetRirtdi€the
MP 604 |nstruct|n the MP. 604 to termpnate the TS

segsiqnelstepAYP). Altarnatively arlvttimerayt aechanisoy pmayheeappleysd for
releh @08 Todcure TR MBS A6 IrRIdR). @‘OM%XQ le, when an in-

Instructing t D. VP 606 toterm nate the session (step
se¥®) TS A¢ idde ﬁmlpnﬁrythaa angetétermpned partdtbofi f@nemhje session is

enpl d r rel easi ng resources, back, to, th
teflRalind e fSpERR AR LSRR ST I Rt bpi R 0L | 4
[0045] | ondRiguid ik @ @f@@iﬂw blolediagedir @6 an MP 70® coriflpired to
session is termnated and the resources, are rel eased

perfgrippdmissinn centiol K Beid: 2 deduibptad aipissipn; confrplled wireless
m KB B BEK c&aﬂgﬁmafafm &o%gﬂt@@ll&&mﬂegéﬁé ebshQetwork

per m ssi on contr both a distri
in achmrmce mldmtherpﬂebw invergias SThred R mnmﬂeam amenaa 7 05

ed adm n ontro e nesh net
a RO o 8 G B T B Bl e P P2 WA h B R3Sy B e
730n crhwpﬁocagsoarvtlﬁmtﬂc% the furetnires of/ Kb r@eWe@ Cca9shd the
a transmtter 720 a%ﬁgﬂ adm_.ssion control unit

tram@iltt?ﬁ J 29 Godsmipriaces w admigsion, centrgh upy §30.¢ nEhe
ad{:ﬁé‘sﬁbﬁ{ E6ntfd0RDY3H '?ﬁclﬁ&é“a? Hesbde %I%Qessamzm N} RIH@REIQoS)

he adm ssion control unit dm ssi on
mfm;ageraﬁoandtaPA@mtssangme%sonﬁé@age processor 740, a

o 6 Ot Rk TR FnfiioR "l Ay TERE W SESRRR the

mdysa@ B:98ed¥s 140 gbnarakes ADDTEERGAGEsRES RBeAhd MP 700 is an
enerates ADDIS R ne@1 ages when the I\/P 700 is an
S.MP\vr @ 13fe r’inﬁti@rtﬁi\@P eNpesspge PrReesstye’ 46 senstatss ophignal

ATIBTS RIS tndPdded %ﬂen’%’ﬂ@-ﬁ/ﬁ’ P66 R déﬁﬁ 3g8R iNaPRediate MP. PRen

Is acti’ng as an | nterned ate enarejectlon or
a rejelitionedr mexliled eeyoQudsi@oDHfis effelced the messgge@rocessor 740

infBp 8 RS ol Pl iinsssy B ESP s pleg ThtRRS o
[00ERh netitd bk wittdldsszinkgh anet @bk altilifel adobsghlifed admission

confroller, the message processor 740 generates ADDTS Req messages and

ADDTS Rej messages for transmission to the centralized controller. The message
processor 740 further processes received ADDTS Commit and ADDTS Modify
messages from the centralized controller, and informs the resource (QoS) manger
750 of the required or offered resources.

[0048] The resource (QoS) manager 750 determines available resources of

the MP 700, such as CO, buffer occupancy, or the like. The resource (QoS)
-11-



controller, the nessage processor 740 generates ADDTS
Req nessages and ADDTS Rej nessages for transm ssion

wao oioewent ral i zed control l er. The nessage pr oRE€FES2006/008514
740 further processes received ADDTS Commt and ADDTS
Modi fy nessages fromthe centralized controller, and

mé.ﬂlig‘éi‘ 780 H%ﬂﬁ%&%ﬁ&h&%buﬁ@y%s réafr&hertd 6f éﬁﬂﬂﬁl@l{eq

of fered resources. [0048] The resource (Q0S)

mmna@@rcmbled@fthmm paldsfiadaby i M 86duMlzen T6 spheifivi€O is
ffer cu or the I{ke. The

uercg ggu(?egé %%38 eth%%' to aicgg.lcc de?lzgp r#lﬁ res%rthglgo@? manger 750

detmueséélf@o@chd@ s damﬂ&d@bow AFESoRe s (oD gk 750

o BE P tnge e Rsigeted PR NS R SiReg raesrpgesgshen

thd MPL TR (L80! 8ORP( SO TIBNGEIrnfar fbnd fiRAdEd B nCthO message
each TS, as descri bed above. The resource (QoS)

prmage%iols Oséd ot hanagretespwicae of theel\dP&@Q@stdedake appropriate

T v oM e en the MP 700 is
re %§8%{%9§§é&§ yt]l? ﬁYl?P oF KA ?Vclarr?§er§?g[\1/| (}Jlerbe om t he
[0oEsage Jr acm&rsls( Téh@sh netwerk tubilivhng ge céreeakifade adofission

the MP 7 and nmake appropriate reso quests to
CORYHRILFT, R RSEHEAHoEBes ThR EFmREtiAD MLT% megsages for

trélﬂéhﬁ'sﬁﬁﬁ t&ﬁ?eh:eﬁ%xta\l\ﬁ[e& chitrbll ﬁHex@tH‘eeM‘F'ﬁid i %He S.MP of a TS
adm ssion controller, a PA nessa processor 760

to he herminatedpAle Avmgssnage aapressqroi6Omrasesaesssteined DELAS Reg
m&s%%é&!safrb q:%eccgﬂﬁIaﬁ%écf EOY%@ t‘pﬁel‘{vﬁltgﬂﬁ) '17(?0 }shg“n %’A}gﬁngcfhate

term Anessage processor

MBr Ghe F¥emesepeiprocs&ir 760 inénishe aganirts Qo) meanager 750 of
centralized controller when the MP 700 is an
relegped 1RSAVLSES MP. The PAnmessage processor 760 i nfor ms

[0(5 Emi resopy &@ru@%g}n&ﬁm\%ﬁﬂg@f}hﬁhg rd%lt%ﬁﬁgi ddmfdiohtedntrol
50] In a wireless nesh network utili zing

ardné@qtum thalPAdn¢ssagonrasessor 660 genériatescP A Resp mprssages when

thgﬁ@? %6@956 H%r @8@?3 Q[rhtezlgg Bg%ggéghfosc% %6 gﬂ%e '%1? %%%ggs any

tindédirtahechainigeh doverdcsivinyy a tRATResp msﬁwu&g&i&mﬂg the admitted
rece|V|n a PA Res, sage _conf ai ni { .1t

PagRastich &5 the gre ¢ dereriBpd apocs rhsBdna bk 200 ta15e ST nBRoppe

MPS700hR b‘ﬁe'\@Mly\hl%Sbnt heMind 9Re TA R@@;ﬁ%&éggagé;' RAB PA message

receivin Resp nessage, nmessage

Prme@sﬁ;%i@rmfpws ithe msn’grquQOS)s@@uag@ 160wsth ted rpEQuICeS
in Ohe LG Abd BEAL B LEIONERT B 1SAHF 1 T ed path for

connencene sSessi on.
[0051] Figure 8 is an exemplary block diagram of a central controller for

performing path-based T'S admission control in a WLAN mesh network having a
centralized admission control architecture in accordance with the present
invention. The centralized controller 800 is a logical entity which may be
implemented in any MP or as a separate entity. The centralized controller 800
includes an antenna 805, a receiver 810, a processor 815, a transmitter 820 and
an admission control unit 830. The processor 815 controls the functioning of the

receiver 810 and the transmitter 820, and interfaces with the admission control

-12-



[0051] Figure 8 is an exenplary bl ock diagramof a

central controller for perform ng path-based TS
w@evsmgd0en control in a W.ANnesh networ k havi nBCEHUS2006/008514

centralized adm ssion control architecture in

accordance with the present invention. The centralized

unif §§q r @b &lg gﬁgﬁoﬁ §ox?cr$l°t%1€ }B08ALILEYs WRbshrb@dati®ase 840, a

emented I n any or as a separate entity. The
esbnnﬁeaHedmd86@and@hheﬁage®HMﬁé$mdﬁ@ an antenna 805, a

[oo%?ﬁce' V.eilblg %%ogg%%g??ﬁss 40§?§%es éoh?&sim'&h%[tmgiiog a8 the

adm e processor
MPS 8iHedh8sH h@wbrloahd araiinigins cm&'@trrmmmmpahﬂﬁtieh efall

transmtter 820, .an rfaces wth the adni ss
of s Mo Tt Tesei08 AL -BRIRE LGP GBIE FoTovTF FLgFHHOR from,

_ fasPesde fo0bdaRons, and b
for bQ{Eﬂng “%rl%gsﬁ&%gﬁﬁesggﬁﬁ%%%isors p860 °[0052] "The
recelwaTSd’mxomesma éDg} Conypifrmessagenranst ADPH Rej

th ' t t
menppSproopael i hE ADIErSERALRE PRhaB 8o L NS s
[00531;% r es;n‘_ué (b@?fdﬁﬁl&b faectSﬂ85ﬁ&ylcalHta$ tfiickbads on the various

ormation fr r_ e e,_queries,
Toulﬁgﬁnbwpz@@i %ﬁ’[% iaﬁﬁa‘ihiei‘(r@ rﬁir)es]ag?@eo? Salgulated draffis 010%%/5
sysfe%g Sg%%?_os Rl AltiEredeg, dIRS 280 8%es/QP TSy ind b A ts BBEHRAS; $he best

rressages processed by the ADDTS rressage
roupe selectsnB5@ Sﬂect[s 06 Bgst Thuterangd infoppsthaseseurse dgtapase 840

ﬁtc |lates traffic | oads on the vari ous routes between
acce YMP and the D.MP. Based on calculated traffic

[o0bgRdsS, me&@%?g@qﬁm@somfgenmmms Golemmtmsaggssnd
equi renents of the TS oute sel ect
ADBERModity Feessaass ip 6&%@115%20 f\ﬁﬁﬁ 34 HesSaes adATDES Rej

me.g% DaRe §c4RzeB;CC?ﬁQ 'rﬂégsﬁge pBeddor B0 HESsRIEnP updetsthe

gene at es "ADDTS Comm t messages and ADDTS Modi fy
resoesagbabasa 818 ep @nsléableAwnscqa@q*e merorteskin the aeshypgwork.

Rej messa
s R R B0t PP AR R 5 il
to ﬂﬁ;@hhéchh@e SO mpomegtd PRI Rey meédsegeresdveivetl vivork. the
The message process ener at L
S M oS S EARARIP SPGB BH the QoTOT S AP L rpased
resgﬁ,&gg_nse t o DELTS Req rressages received fromthe

.MP." The message frocessor 860 inforns _the resource
[00651 abas &84 fungtionalita ob dhe cashmiseien. cqnid spnits /30 and 830

Ct | Qtpo%lel Itn%y Qt])ce tn'?c%rgoq“g'feﬁs LA &R rih’iégraféﬁ' El?CL?lg’QI@ﬁ dr be
conﬂgured in a circuit comprising a multitude of interconnecting components.
[0056] In another embodiment of the present invention, an admission
control mandatory (ACM) field per access category (AC) is included in an ADDTS
Req message transmitted by a S.MP. The ACM field indicates to intermediate
MPs whether admission control is required for the AC of the TS. If admission
control is not required, the TS can be sent directly with no need for resources/QoS

guarantees or negotiations. This is particularly useful for low priority data that
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descri bed above nay be incorporated into an integrated

circuit (1C or be configured in a circuit conprising
w@20veledopude of interconnecting conmponents. [ OPSBS1006/008514

anot her enbodi rent of the present invention, an

adm ssion control nmandatory (ACM field per access

. 2) - | i i . T e e
o A 0 Y O o T L BB 1o fle
transfeesmedi at e MPs whet her admi ssion control is required
[OQ@Z t he .@CE oéithec TS. |If adm ssion control is not

uired; an be sent directly with noneed for
[ooF830ur CeB/ QO InG ¥ifdlBRaBesH nBREGK iAkludiSs a lflusality of mesh
particularly useful for |ow priori t¥sdata t hat does not

pojnde (MPe), g mpthed of addingya trafiiq sneam {$5h ihe methed compyising:
l e, i f ok ] E] i t s

Fiouh) o) Sl o b S0ET 05, ok OIFGTIOR) ABR S i
regoluncesiquayity bf sesive (QpH} q@iviesjent destindtbtb o flestitditivg MP;

traffic ream (T t he .hod ri.qing:

first on S&EG?H%@@E ta?]ilfgtflnﬁ En@%ﬁgzlzé‘dan fﬁ (ﬁ‘&)ﬁm Feguest
mdseseoCaftRoednd of thk MRg;Vi ce (QoS) requirement

destined to a destination MP; (b) the first M

t r ansmi t€l the ethey MR d%taanmsngﬁéwﬂgar tioeaghiaid or pejeetdbe B

anot her Y t . et ni

ahothor (b ihdre PSer WE abiElnbil £ Afe TG o} gl P
detirmanimgvesether GunnitidlitesotliBesiQuS retyhiremiyRt tlextds tobernodified;

whet her ¢t Ini tial squr.ces/ r.equi renent needs

t obe rmo(lei1 fefetél,e ?téf’r Mﬁf"ﬁ@lﬁ ﬁ’@&%ﬁmﬁa ﬁl‘t’ énr%ﬁie regguLges{QoS
reduiferhont ball {1RS 6tHer EBIFQS nlo€ Gier @8R iHatRMd MInet1! beier AP

I's not the destination MP, the other MP transmtting

trapsitang appsher ADIIES reqnesk mgssags tarmmothar aneof she MRs;
MPs; (f - ] < - Loy - i
VP i s ¢ ATURBEREBtepy BB Tol Gl Bl dfihhubh e BicRRAd, O
pat h adrgtieatestipa)ioe VR hrsesmitsggepadth atihssion @A) kekponse

and ( t L St begi nning a session wth the
me&@%’nga egﬁsw}i[aﬁggﬂ 2. The method of enbodinent 1
further @ooRs fifdtP beginnihg @ sBadidn GibAheMRstiRhf6h M. he
the particular MP transmtting an ADDTS response

TS ] :
(00394 sage 4ot he e mgthofpf ermbedapenil furthercommmginghe TS
Was (i) if a particular MP rejects the TS, the particular MP transmitting

an ADDTS response message to the first MP indicating a reason why the TS was
rejected.
[0060] 3. The method of embodiment 1 further comprising:

(1) if a particular MP determines to modify the resources/QoS, the
particular MP transmitting an ADDTS response message to the first MP
indicating a modified resources/QoS offer.

[0061] 4. The method of embodiment 1 further comprising:

(1) the other MP transmitting an ADDTS response message to the

first MP indicating success when the TS is admitted.
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rejected. [0060] 3. The nethod of enbodi nent 1 further
conprising: (i) if a particular MP determnes to
wor@s090dhe resources/ QS, the particul ar MP  PCT/US2006/008514
transmtting an ADDTS response nessage to the first M
indicating a nodified resources/ QS offer. [0061] 4.

[0ddys met hpd omegmmeﬂboﬁ%aﬂﬁ WHIBh! tﬁ’e'&ter%ﬂla%lﬁf of

other MP transmitting an ADDIS response message
wheathest tongenip dhe §‘S| 18 pasert o slsanvied ncctdpand')S((D@) of the other MP.

tte [ OO 0 wher e
@%il det e | o??eg* %\Aﬁf;e%fpé) HPSntag miier?lﬁ eF?nB%J@ﬂn of
Wh_ll_i‘hh@ht@l thﬁhdlt @?@ U‘Eglﬁ byisédb) ll)ﬁ{/fvleﬂlt &t@upﬁlhﬁl’ of (ijﬁe oﬂ%@\@%’ 6.
met of _enbodi nent erei n the determ nation
W%‘%m et her t dbednet %qdmé" eyabodiments b whegeip fhe etermination of

W}%EM%R&}IE e Bieded MR 1id10 OGHitidns 4: Fﬁvé]d]gzﬁthoghe other

enbodi nent 1 wherein the determnation o
MRBdnit the TS is based on link conditions associ ated

| th th l.ess nmesh network
[O(igoé ris |68n8 %erelec?% &?Siﬂalﬁ%gﬁ ﬁﬁﬁ%&ﬂgﬁlﬁt (MP); (b) at
| east ona) hdestin®idohesMpoidVIK)¢) a source NP,

wher ei n ource MP is Qonfi ured to originate a
traffic (L’Fi"% qug inteyrpediate Mis pad r esour ces/ quality

of servigp, é@& MIe Gt e sgﬁﬁ,le' P‘i’s &ﬁlgﬁ%red to originate a

destinati on MP, he sourceMP i ncl
traffig sigedmi(EH) vﬁ;han m:’taatilsmcns"cess/ctuaiﬂy owviﬁs(w@a“é@)urement

i nter i.at.e {MP, .t . ]
ack AR PRSR  D R BURT g gt in
trasincts ajﬁmraaﬁdrm (ADPTSe reduestai@bdagetio tld BRErhédEHateMPathe

of .the internediate MP transnits a

. SecC O e
Infg é’@@ ﬂ%@é&aqﬁ@%g@owﬁ Wit ghdeh determinaypvhether
to hdgit d?trgj'e&e@ieqtsa ahé%cm&ﬁsrﬁﬂﬁer-r)gtlﬁ nBernh\i bt MP%ansimlts

resources/ QS requirenment, and a rd transmtter
a sepandBDTaenvestivRessage bmibegleatipation AHfrifshe mte('rﬁédlate MP

kPR RE=GRA N SN B e} i i
tra[;r&&ﬁﬁ;}er of tHd demﬂisﬁﬁ(ﬁﬁ ¥MPreshsifityw patlo hdaithash (BAS résponse
me\:lgggéeetlor%hé Lo&r@e MP indicating that the source MP can begin a session with
the destination MP.

[0066] 9. The wireless mesh network of embodiment 8 wherein if the
intermediate MP rejects the TS, the second transmitter of the intermediate MP
transmits an ADDTS response message to the source MP indicating a reason why
the TS was rejected.

[0067] 10.  The wireless mesh network of embodiment 8 wherein if the
intermediate MP determines to modify the resources/QoS, the second transmitter

of the intermediate MP transmits an ADDTS response message to the source MP

indicating a modified resources/QoS offer.
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internediate MP rejects the TS, the second transmtter

of the internediate MP transmts an ADDIS response
wore@sag®9e ot he sourcelMP indicating a reason WhRCT/H82006008514

was rejected. [0067] 10. The w rel ess nmesh network of

enbodi nrent 8 wherein if the internedi ate MP determ nes

di f yg4he ] t ]
OGRT> | YIS JTER QURER; BRh, 4QRoREFRAMIHANSE & \lorbin the
seqong strgasmiitdre ofs the defdPmeditite aMPntraasmitdi 4n ADDTS response
resour ces/ fer.[0068] 11. .The.wi reles h
mds SRt b e D st o yhessa han b e e m ¢ er
00891 t he i1 er mdi wireleM® nhdsANSdtiniopk 3P oM RS 8 WEdein the
nmessage to the first MP indicating success when the TS

admgssiernrentee] uifib degrmines whethgr tajadsyt feeBSrhased or dipnnel
i invint he adm ssion control unit

occgigtggrgglm@g}so%gaﬁéeﬁj g' admt the TS based on channel

[00¥O¢ upanchB. ( CDheokirtless mtdshr ndifork OO édibodBnerdth® wherein the

i.r el ess sh .networ k of odi mrent ..8 in the
ad At PRl g O TR R Par He e S BtedtAH basedeon
bufier baspan & otas estePmelitfté 8rpoccupancy of the

internmedi ate MP. [0071] 14. The wirel ess nesh network

(01 enbodtdrentlhe Wieless maesheneitiorks of mhodimenfl 8 gpharein the
L R e T
linkonditions wsseeiated widlsthenaheoMP.i ncl uding a plurality
mesh ints (MPs) and central.ized.control l.er, a
0GBl hod o aadh iy elssaripeh SEpesth PRSP ARt Tmesh
polERETKIPE) Afd a(@htidlizbd Sbnt2oBer9t hBghoURT dddans aittdiib 8t:RBm
add TS EADDTS) request nmessage to the centralized

(TR iblee Bletlegd conyrising: central i zed control ler selecting a
A \ . _ . !

controller transmttin nmt nessage
mdssage toMBe celmeraldRRTGnéoiiary nessage identifying a TS

SR A e N M
MBOoM t nessages

(c) the centralized controller transmitting an ADDTS commit
message to the first MP, the ADDTS commit message identifying a TS and a
resources/quality of service (QoS) requirement;

(d) the centralized controller transmitting ADDTS commit messages
identifying the TS and the resources/QoS requirement to other MPs included in
the selected route, the other MPs including a destination MP; and

(e) if the other MPs satisfy the resources/QoS requirement,
establishing a session between the first MP and the destination MP via the
selected route.

[0073] 16.  The method of embodiment 15 further comprising:
(f) if at least one of the other MPs is unable to satisfy the

resources/QoS requirement, the at least one other MP transmitting an ADDT
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identifying the TS and the resources/ QS requirenent
to other MPs included in the selected route, the other
woRmeiopmbudi ng a destination MP, and (e) if theCDUR®N6/008514
MPs satisfy the resources/ QS requirenent,
establishing a session between the first MP and the
rejd6Sthb &Rkt 08t IR Xt lizEE cort el @it Mt Sshelr@{Btesi@oS tHA® the
met hod of enbodinent. 15 further conprising: (f) if at
at leags pne gehesfMPransatialy. MPs is unable to satisfy the

our cess Qo ' 0 aer. WP
[Oq ransm -t |'ng%z;}¥16%%%lf5[f)rae%? g%{boﬁeﬁgglg%leé ot he C@%ﬁ%%%’z ed
control | @ thedceaatdlivgdt émmtrdlkoutraasm@bing hat ADDA'Stmodify
| east. one..other MP can satisfy..[0074] 17..T t hod
mesBag BOHBEA TS TSP EHar Clos TSI PRgA fojhe gt NE: and
centr al | GgtheoRk MIP LrahshitBRg At ADDYS 38qlPEessidifdicating

message 1 ncluding a new resources/ QoS requirenent to
the pewfrepaureqgfQoR eyirgmens. first MP transmitting an

TS reguiest S i REH ' .
OB e o A T30 8pfhy i CBhhREhHle oS B AUFA5: Bk
networdkp éhaVEP comprisingel ess nesh network, the M
conpri Si nlg: fm antenna; a transmtter coupled to the
ant enna O™ ®Asni tti ng adni ssion control nmessages; a
recei vera ¢fihfittet Qolpled 30 4RO BAtdRIa fof ¢RINsMIfting admission
adm ssion control nessages; a processor for
coplgal MEPI4Za% t he receiver and the transmitter; and an
ad m Ssiof r&%werrcqougf%ﬂtto GRY @In@cgiﬁaofotr '}g?eq{ri%%eﬁﬁ&@sioh t2:8111:1‘01
adm ssion contro nit conprising: a first nessage
megssagasssor configured to generate add traffic stream

(ADDTS) request ssages,. ADDTS rej ect ssages.and
ADDTS 1 cbBOeR R SR GUOTIng P iRireE: AR At S0omH 6 o
to det er s B@mIERIEMMtAI] ARk coupl @bt Hetskocessor, the admission
resources/quality of service (QoS) requirement of a

contrgk wpit compgising: an
a first message processor configured to generate add traffic stream

-

(ADDTS) request messages, ADDTS reject messages and ADDTS response
messages;

a resource manager configured to determine whether or not a
requested resources/quality of service (QoS) requirement of a traffic stream can
be satisfied; and

a second message processor configured to transmit and receive path
admission (PA) response messages.

[0076] 19. The MP of embodiment 18 wherein the first message
processor is further configured to receive ADDTS commit messages and ADDTS
modify messages from a centralized admission controller.

[0077] 20. The MP of embodiment 18 wherein the second message
processor is further configured to transmit and receive delete TS (DELTS)

request messages from/to a centralized admission controller.
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be satisfied; and a second nessage processor
configured totransmt and receive path adm ssion (PA)

w0 e®poy®e nessages. [0076] 19. The MP of enbodP@Ens2008008514

wherein the first nmessage processor is further
configured to receive ADDTS conmt nessages and ADDTS
[oo78di fy oEssagiesnthaitohfroflenédndiguzediteshersiziina wireless mesh
controller. OO]?% 20. The MP of . epbodi nent 18 mhereiﬂ
netwhpuk bw@gd!en%@él@g tratfe stream admissioneonteq] preljtectyre, he
ransi ecejyve delete TS (DELTS) request
cenﬁ?i%%gggkgggﬁ'Iﬁ”%'centralized édniss?on |
control heantéthag] 21. A central controller configured

to operate in a wrel sh _net work .havi ng, . .
cent r al & FE2p icgug][%agcg::fgg mt%%qaogor Cta% srr%ﬂtmg admission
conffof Hek@fdedr €, the central controller conprising: an

antenna; a transmtter coupled tq the _anten(?%.for trol
t ransni treegiverdeAupledote @@rﬁl}tsvn%g%rs%@g}ngaa tssjoRggontro

ol pl.ed to the antenna for receiving adm ssion control
mess g . . .
nessdges; a processor for controlling the receiver and

t he tr angwbedseor fornehtasllingthe séaeiver amdrtbe transmibistndy

to the processor, the adm, ssion [ gl ' .

conpri s gﬂgj’f misgigh &ﬂ?)?‘fgﬁd%‘? Spuisd gg ﬁ#‘? gﬂorcggg(’%’oths? A5 ssion
cont Rl ARiCR®niftighgat i on associated with a plurality of

MPs in the wirel ess nmesh net\/\oéﬁis?a best route

sel ect op fepoured datahage Lopbigpr StaTRY TPHB SR rRtion

r ' : ABEREE: Pr ocessor
assg %%?Pi g‘gﬁlel%la]%%gg%ﬁ'e(?g\tﬁgg g%fj}galt ?rﬁarfe %@g IIgetsr eam ( ADDTS)

conmi t  mHwshgesteaselechDDDS satediing ankest agete dnd infappingehe
t oOADDTS request .messa and ADDTS reject nessages,
respRes ?‘?Pesgﬁcc‘fréb“ﬁj}" a%i‘e%fhough the features and
el ement g gfestdl® PrReaRdt donfigitddoty gererdés adidbidfficnstrham

preferred enbodi nents in particular conbinations, eac
(APDEBLsemwit BPeReRs Tl A DRSS mog s FieagRE R EcRPoBRR oGk V&S

req{u%gg leeSsaag%E gnﬂ '@B@Sﬁ-eﬁ& fntégsages, respectively.

[0079] Although the features and elements of the present invention are

et

described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other features
and elements of the present invention. Other variations which are within the
scope of the invention as outlined in the claims below will be apparent to those
skilled in the art.
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preferred enbodi nents or in various conbinations wth
or wthout other features and el enents of the present
WO pwenedoon. O her variations which are wthin p¢EUSHOG@S514
of the invention as outlined in the clains below w ||
be appar ent to t hose skéleé@l%g the art. CLAIM5S What is
clained is: 1. Inawr sh network including a
WHHt%@i'ahhé(dPJ rresh points (MPs), a nethod of adding a
traffic stream (TS), the method conprising: (a) a
first one of the MPs originating a TS with an initial

/ . i X
5PN APRENGS 3 lad EUH S mesh i
(MPgR ﬁsmﬁhbd rog a];ddifmgrastram&@rﬁ AEE)TB)e nxeqhmis¢onmmaa|:e to
a of her. on t er termn
Cenafrsignagtie BPhoRiestAng s itk g MiHal HsoprRe Aty
of éiﬁ'tfﬁé (Q5SSreliRirefitnt dbfigndiSio 4 Hé’stﬁia'ﬂﬁh NYB; det er mi ni ng

her the initial resources/ re ui r enent needs to
be Gb&abhé fiesd; MP éyarismitiieg airel a Y requsst wesgage to
nit ources/ QoS requir ement and the other M
anOtls?leﬁg{le Pﬁ@l c}{g;%% nation MP, the other MP transmtting
anofchtife AhEY MR depeemining sdagkert o sainit loe rejectethefT$;he

Vb (4 ittbs ol S ek oo g hashe pUer P eligmifibe

wHé@ﬁé} +8d Fhids 9&0@&/@@ RORSRMETIREEs tPbd hRdifiddst MP;
and (h) the first nning a session with the
o) ikt theonotior DB Fidbthe 16 wiha e Inttinl mspurces/QoS

recbuaurr'%n Jérﬁl ngd I\}é ) oﬂher Eé 'n%f” %\D% %'ti%ﬁt f1p hﬁleT&hetrhﬁIP

trans ting an esponsé nessag
tratusnﬁttmg‘ amﬂ;hei\/RDD‘[EEB eajuesymessagasto ranmthertolne oTﬂmr\MPs

(| )ﬁ?cltfe%ga?}ggtsgeg%(ge éth‘,pngg{}ber#ﬁ hé‘é‘giplaﬁ%her Cﬁﬁ@” si ng:

res@y rtﬁsscie@aﬁanbﬁemﬂhtah@hﬂlﬂ{nglvﬁ pdtBNSdihissiond (B AdPbSse
response message to the first MP indicating a nodified

mesgagaiodbs Moy
(h) the first MP beglnmng a session with the destination MP.

2. The method of claim 1 further comprising:
(1) if a particular MP rejects the TS, the particular MP transmitting an
ADDTS response message to the first MP indicating a reason why the T'S was

rejected.

3. The method of claim 1 further comprising:
(i) if a particular MP determines to modify the resources/QoS, the
particular MP transmitting an ADDTS response message to the first MP

indicating a modified resources/QoS offer.

4, The method of claim 1 further comprising:
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4. The method of claim1l further conprising: (i) the
other MP transmtting an ADDTS response nessage tothe
WO 200sH099P | ndi cati ng success when the TS i s adPeT/USHN6/008514
5. The nethod of claim1l wherein the determ nation of
whether to adnmt the TS is based on channel occupanc
( cOp) Bte qther MiHaangppittigg apDREERetropse Blegsageto W%ﬁl@% pIpP
- dihes ] ' o admt the TS i s based
1n%12§%ﬁg%g§é%%§§%gﬁ%§&§?@t§ Egﬁ%? er MP. 7. The nethod of
claim1 wherein the determ nation of whether to adm't

the TS i s, bas n.lJjnk condit.i ons soci ated with the

ot nr wping e BE el £ 3iereincle, RIEGRERHER A Retheb o
add€s theBS 11O PadBdsth dainde]l 6éddbandP)CCY of tE@ 5Ehe2MP.

internmediate MP; and (c) a source MP, wherein the

sourceMP is configured to originate a traffic stream

(TSy wit kg S : 4 / V]

(o8 "y oo Probd bELaTASE YHEEGRR dediminaBh s Phether to
adsoti tleTP is hadeddmsbwlidri acsupancyos bhe other MP.ch transmits

a first add TS (ADDTS) request nessage to the

internmediate MP, the internediate MP incl udes an

adni7ssi OThe€ aftithed of BlaimWh nHeraiat thierddiesminaeioRIf Wikether to

admt or reject the TS, .a second transmtter of_ the
adpgit Eherddiinbasedron linlhsonditions ausopiagebmits the MP.

nessage to the destination MP if the internediate MP

admts the TS with the initial resources/ QS

r eq8i r endrvtirelagsdmash hetwbrkrcampmisingsr of t he

destiynati on transm.t )yat h adm ssi on (PA)
res&ag&(iesg’é‘gggﬁémfs EPénsz@Fgewp i ndi cating that the
sou(®elRedsd dnb eiefmades MPmnd t h t he destination M.
9. The wireless nesh network of claim8 wherein if the

i nt & Aegrered P heredr the sonacefdP is penfised o eriginate & traffic
sttt 095y WA MRCIRiR1 Yosdulr 8RR Ay gﬁas%?g@ (o8 J8iireent

message tothe source MP | ati aso
degrined & thetdestidgtionTM®, the slurssMbdstludes afirk todnsphidtenvéhich

wherein. f t ' i ate determnes .to di f
L8 frtcacl v BUODTE e bimer S P L e ffighe VP, the
intethRAiERE MP &nhditidslaa EdthissioatoN2Elenit SHIEH 86t e AR HSRGFhétBer

the source MP indicating a npdified resources/ QoS .
to gfmdt or reject the T'S, a second transmitter of the intermediate transmits
a second ADDTS request message to the destination MP if the intermediate MP
admits the TS with the initial resources/QoS requirement, and a third
transmitter of the destination MP transmits a path admission (PA) response

message to the source MP indicating that the source MP can begin a session with
the destination MP.

9. The wireless mesh network of claim 8 wherein if the intermediate
MP rejects the TS, the second transmitter of the intermediate MP transmits an
ADDTS response message to the source MP indicating a reason why the TS was

rejected.
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11. The wirel ess nesh network of claim@8 wherein the
second transmtter of the internediate MP transmts an
WADDIBIMesponse nessage to the first MP indi capCTyS2006/008514
success when the TS is admtted. 12. The wirel ess nesh

net rk @2 claim erein the adm_ssi on control unit
det &7 eﬁé .mets nedwrprk el fdamsS yrhergingh theyintpapediate

MP %@&%ﬁh@%s (t@%o&’iffy ttﬂ@ r@échﬁf:eé)@os 1§1e JOont HEh &R Ftc%ﬁlél?the

network of claim™8 wherein the adm ssion contro
intgapedisite MP imansmaits tam ADRTS trbspofiSe baesedgo o he sdurme MP
. A ernedi ate MP. 14. The
ln@mygrtfn%u%g&%gg %%P‘\%ﬁcﬁﬁ}agfé rl:{pal m 8 wherein the adm ssi on
control unit determ nes whether to admt the TS based

on sed..on |,I condi.ti ons associated with the other
Pﬁ % %ﬁ dueshyqatwarks o8 dlajm Buwmbseein the second

traQﬂsHﬁ?elei' bl 1:]:(8c &SRl NIP tQM?s?ﬁlté ad @?Tgtl{et@édrég q?elsgﬁge to

controller, a nmethod of adding a traffic s

the fiestMPtindiceting siesepywhen fhe/TRiis stmitted.of t he MPs
transmtting an add TS (ADDTS) request nessage to the
centralized controller; (b) the centralized controller
sel B&t i riuleawrmleeememhuﬂmg ofdlaniSKnﬂlbré‘!ﬁthé Edmtsbfbn control

entraljzed,c ntroIIe[ i ng. an ADDTS c
“nﬁégi%r&émﬁ%;wthﬁ o ?%@mw 9&) cla%thnﬁlpcq\@%@g@@ of the
otHedlampi fying a TS and a resour ces/quality of service

(QS) requirenment; (d) the centralized controller
transmtting ADDTS commt nessages identifying the TS

and;4 he I Nt Lo ot.her S. .

i nc %de(;f }lﬁi&#ﬁfé%@%??&g%r out & %‘év%gf%%?hei\ggmssmn control
umtrdeltmdmmgs svhatisdrito adimdtt TS Bﬁlﬁbd((ﬁ)) baskd bl husileh 0éculfBacy of
th sati sf esour ces/ QoS requirenent, establishing a

SRdery IB en the first MP and the destination M

via the selected route. 16. The nethod of claim 15

further conprising: (f) if at |east one of the other
MPsl4.s Urhsovizelegs mash sétyorkef d@l@b& whersi@ls: admission control

bS8 AT RIS SR uld T R
assioniduibethnﬁhgtHehﬂhemM@.lr ces/ QoS t hat the at | east one
ot her

15. In a wireless mesh network including a plurality of mesh points
(MPs) and a centralized controller, a method of adding a traffic stream (TS), the
method comprising:

(a) a first one of the MPs transmitting an add TS (ADDTS) request
message to the centralized controller;

(b) the centralized controller selecting a route including the first MP;

(c) the centralized controller transmitting an ADDTS commit message to
the first MP, the ADDTS commit message identifying a TS and a

resources/quality of service (QoS) requirement;
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MP can satisfy. 17. The nethod of claim 16 further
conprising: (g) the centralized controller

WO c@a®pdope i ng an ADDTS nodi fy message i ncl udi nBCHURENG6/008514
resources/ QoS requirenent to the first MP; and (h) the

fir MP transmtting an ADDTS reque ssage .
indfdé athen@eqtﬁ%hﬁeéwggélﬁcféém%#ms @ﬁ?@mismessages

idéi%ﬁ?in%%@‘l‘&(&@ E}Fe%%&&‘éé@éos Qe QRELALS: {obtReMPRlifdSded in
nmes k, the M

et wor Kk, conprising: an antenna; a
the selecri rowte, Boupihed MI%s inlkidimg & destifaion Mihsmidt t i ng

adm ssi.on gont.rgl e es; a recelver cou d he.
At AR SPEs oPRES Mok Ban i RiBaf seleblihing o
seRiqCkaseen fthe fiesyMPodd thg deEinhEiee MR Fiathd dellited route.
transmtter; and an adm ssion control unit coupled to
the processor, the adm ssion control unit conprising:
a figst TRSSRUGSAIEDS 05 rHARE Qubsskihg: generate add
traffic stream (ADDIS) request nessageS, ADDTS reject
meséaifed leart oneDf She ethpoMBs irewnatde to satisfy dhe resources/QoS

manager, gonfi.qured to, d rLm ne .whet her not a
re‘i‘éla‘ifg%‘?te e aets%ﬁ%tc°&e/°§hearﬁ?lf’¢ragfsn@§¢w g8 A(@%)‘” ¢ject message o
thé editra12ed rbniabller indadating thé F&atr@aQoSehatthesh ledt o ¢ther

a second nmessage processor configured totransmt and
MP gars3tdstsat h admi ssion (PA) response messages. 19. The

MP of claim 18 wherein the first nessage processor is

further configured to receive ADDTS conmit nessages

andlADDTEhemditihed efcdsing dg finthen comapmging! i zed adm ssi on
contraqller..20. The of .claim 18 wherehmhathe second

oot dhe Henulized WPatbiie: pleBniliii A0 ASDRS PEE p e
indadingeceéw eesteiredstQdSréitehfantaq the tirsteMPagad fromto

a Cﬁ{ltLal i zed adm ssion con rﬂ er. 21. A cent,r‘i:il'g )

contip§he ErstcNitt trgnsmgting aa'p%P yequgstFnessage dndigating the

new resources/QoS requirements.

18. A mesh point (MP) configured to operate in a wireless mesh
network, the MP comprising:

an antenna;

a transmitter coupled to the antenna for transmitting admission control
messages;

a receiver coupled to the antenna for receiving admission control messages;

a processor for controlling the receiver and the transmitter; and

an admission control unit coupled to the processor, the admission control
unit comprising: |

a first message processor configured to generate add traffic stream

(ADDTS) request messages, ADDTS reject messages and ADDTS response

messages,
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network having centralized traffic stream adm ssion
control architecture, the central controller
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20.  The MP of claim 18 wherein the second message processor is further
configured to transmit and receive delete TS (DELTS) request messages from/to a

centralized admission controller.

21. A central controller configured to operate in a wireless mesh
network having centralized traffic stream admission control architecture, the
central controller comprising:

an antenna;

a transmitter coupled to the antenna for transmitting admission control
messages;

a receiver coupled to the antenna for receiving admission control messages;

a processor for controlling the receiver and the transmitter; and

an admission control unit coupled to the processor, the admission control
unit comprising:

a resource database configured to store resource information
associated with a plurality of MPs in the wireless mesh network;

a best route selector for selecting a best route and informing the
resource database accordingly; and

a message processor configured to generate add traffic stream
(ADDTS) commit messages and ADDTS modify messages in response to ADDTS

request messages and ADDTS reject messages, respectively.
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