WD 20061099099 PCTI US20061008514 [0001] METHOD AND
APPARATUS FOR | MPLEMENTI NG PATH- BASED TRAFFI C STREAM
ADM SSI ON CONTROL | N A W RELESS MESH NETWORK [ 0002]

PICELDS/@P09p NVENTI ON [ 0003] The present i nvent PEA/US2006/008514

generally related to wireless comunication systens.

More particularly, the present invention is related to
[(99h- based t r METHOD ANIAPEARAIE B@Ron cont r ol

mechani SMPLEMEREHNG/BATHBASER JRARFHANTREBAMON

net WoARMISSION ¢ Q¥TROLIINZA WIRELIHRSS MESH NETIIPRESI on

control architecture. [0004] BACKGROUND [0005] A

ibLel ess | ocal area h\%ﬁw‘ sh network is an
[q,&l‘—_]E‘E 802. 11- based V\Ilﬁll‘%gf\egg)é‘ldl Stri qﬁi on system (VDS)
[0008] udi NnFhé wpresentoimvenbioh ipoigaperallfyPsplated to wireless
interconnected vigl EEE.802..11.,1nk ] icall
RS GRARE Fhedfn PorCRo ity et Rl RO 1Y
padshaspé ttvaffik she@m (TR atdhhisgjom cphinrolamiethandsmsizs hnesbityps

oIk copin Rt el Baving sBRp g R A BB Ao

caftrdl hechitedire.nesh net work 100 receives and transmts
its own traffic, while also acting as a router for
ot her MPs. The gateways A, B, and C provi de gateway
[edVi ces to the Ms 1BACRGRBWNBO, 50, 60 and 70,

QB! o vielboehaT e nefRs LN Al i e
B e e
et MY nbergmripteg 2 BEBIE T ake A sufiinGhsibe e
WFIM rl‘ﬂges%OSiraiﬁéﬂ. 0 E"lo\gdiﬁe ]l;/ﬁlcﬁ& a [t@ﬁi@eﬁ]OWlR?ﬂ‘é Faidshg}reléi?vbll'ld 10®
ing R p kil Pl ploph Tamte REPPPLS 0uor TR Bo Bhar0.ang

g&)@wasﬂm\IR afd CnEableof tHe AMPs0s 20,1301 48 58, 600 h A0 dTdhd WLAN
vels.of, tra

sacrificj current SNMi.SSi ual,ity.
meats petgiecl 1R Fekiee o Eitaamif di o o reorBite o e s
rdu o bigr MIENTHS cateweeR AL B) and ¢ k)rda’&ie’ﬂgh;l:févtrﬁ)eﬁraiﬁesi 10 filge
access _point .can.support the .

VBl 20a8l. ik SBoblind o S A e enpmpetions th das,
Triteinde) the ,pubel Bvitsha@telephbhi®hetiosk (RSEN), @ntl bélieratiredind
W';lrrg:?esévgesatvs;or t. I']Beorne%gl\%)) elf tl\{\é MP 59)ehafasb1loedi}'e%t 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 TS

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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resources/ QoS requirenents for current and new
sessions upon adm ssion of the new TS. [0007]
Woeeosomogy, a net hod and apparatus for perf orPGHgS2006/008514
pat h-based TS adm ssion control in wireless mesh
networks is desired. [0008] SUMVARY [0009] The
salffsBS B rédBuRBYQEN reguirehaite ot euarenthdchean desspparaons
for |.ement j ng pat h-based TS adm ssion control in a
a¢$$@p§gg 'hgtmork having a distributed and/ or
[ooent r al | PedeRed]laShétBod @.ﬁﬂl hppdraarscﬂir pediruriag pathebased &S
Wi rel ess mesh network £ d tr but ed admi ssi on
adapisplen CoRdF Ap Patel<5F gues ‘ne .MP) transmits a
request for TS adm ssion reqU|r|ng certain

resources/CpS The requegépﬁﬁgﬁggates t hrough t he

$lel ess mesh network un estination MP (D. MP)

[ob§9]r eachegb 9fs§emna@lm6d f0reRatbd tb % rdethed nindechpatdtus for
intermediate MP is ungb e.to ng { t he regueste ork
inpplewaniies paidebassd §5hadmissioncontrg!l g 3 Wirglgss Fiegy DefRh

hdiBe Wii{sBHRRea ARTb: RelruRidd aﬂidaésioh&ﬁn@&]fﬁrélﬁtdcﬂﬂd When the

adm ssion control_archit; re, an S.MP r
el megh e EPERE 8 St DAY A aR P BTPER PR, 2
sduPdd w (S0 RhhShitd Rl fg@bﬁsm B8 alifssidn MRGrting tcheain
W reless nesh network, ﬂg eIe ts.a_best route

e UD ST PSS RIPSEGIeE HaoRBR EIp G Fasshr wieek b
g@&&%mﬁ%ﬁﬁ) RESGR REhEaF ad HEmDRAMINGS: (@0ddined Home
etal | ed_understandi ng of the entlon@gyégﬁﬂg|ﬁ§; om
interanediate MR iswgpadlastormentithe r%ﬁﬁle%t% FESOBTSe
S O 8L R W HRh 18R 1¥BleSs BEkth reBworRrt e det tralithdi admission

conjunction with the acconpanying dr her
oG 2l e, 30 SHRSHASEB SO MU AR LN Betop entral

cc{n%}t%% ﬂegééhﬁra?-cdn&oﬁef Jnaﬁitﬂinaa@wfhgéfmmanew&emfss mesh

m ng h-based TS a ssi on.cont in a W
INAIARIRUEY R ol g MG L R LR A e
ré&&ﬂﬁ&gﬁgure in accordance with a preferred enbodi nent

the present invention; [0014] Figure 3 is a signha
flow diagramillustrating an exanple of an S. M

[db% orm ng p%ﬂE@%ﬁ@Cﬁ@ﬁ@N OFITHE DRAWINGSN a W.AN

net wor k avi n
[OO 1 1] Amore detalleé;l 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 8 is a signal flow diagram illustrating an example of an S.MP
performing path-based TS admission control in a WLAN mesh network havinga
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-2 WD 2006/ 099099 PCT/ U52006/ 008514 di stri buted

adm ssion control architecture in which internediate

MPs are able to satisfy the requested/ QS
weagusnseent s of a new TS generated by an S. NIRT/§$2006/008514

accordance with the process of Figure 2; [0015] Figure

4 is a signal flow diagramillustrating an exanpl e of
digunibStddhdnniesibm conitivd axrhithetbssie hid inthminediatbsrMPo aterable ton

N mesh rk havin ' [ 1.S S .
seisi BT Qb trwtetets &ia 7 TRl HbEGEATLI HAD in
acdsrdbh& Wwith $hd probassohBignegest ed resour ces/ QS

uirenents of a.new TS.. generat.ed.by a . '

0 Eor et £ TSR AR s el orafl s P
perfoy@ivig Sth-baOQITH a dhigsioe céntid irna WIAN diealynatwork having a
.proces f . perform at h- based .T. adm,ssi on .c ral
i ARPIBER HEPORRESTRG Bontrn e Bt Wb 8
WO 6l aRGeftH rjamgﬂae rreemwa6 Vm&e@ﬁfdﬂmﬂ torof s mew TSf
i nvent i on; 7] Figqure 6.is a.sign flo L,agram
eopaTTb k8 o ccuRan CRiih PR ARRogpeRt e RS
ink&ityd: K having centralized admni ssion control
architecture in ccordance with the process pf, Fi e
0816 007 STiEkTeft e T BastA Tt aRbTar  BP o e RSt 15
ad¥Bs&enf dogtiob Gn t:D WIREN @esh adtwerki baviagrbnivhl contbleh ia
di stri buted a&lrri s%'bg({] coPtQ{etg‘l led wjreless nesh
ARIUABFIVER FPETCE CRQPHFST e PIFPRE ISR Mt r ol | ed
[opATIe! essFigasde di@ alsRkklow diag@enifpatichased TB atiiésspnesems]

i nvention;. an

) [00191 Fi qure I,S.an exe ary.. bl ock
ing WALV FHSFR 2OCHHE RaT B SARDRed ARG on S P fieigeet en
ad@ldinbasad tiSpRRdEEsss FRurepNtrol in a W.AN mesh network
having a_ centralized m Z’Eﬁ rzﬁcont r%J architect ur.e,
[00E8laccor BigHEe " W R ef‘??é‘?’]g‘l"% g FEFENY BhH red 1o
p%ggﬂl'%ﬁ%staﬁ§%@§iﬁ%o€f?MﬁBﬁiﬁgEﬁ;ﬁE&iWﬂFﬂfﬁﬁreless
oug e features and e nts o e
mgrhoaedivork aydipt 3 ﬁﬁﬁ‘t%hée‘? FIP’B&?PW?@E f%?%ﬁ‘é‘?s?‘é’&tw“k
inSERAdb AR %h tRe E@Eéﬂtﬁiﬂ‘i'e’ﬁltioﬁpiﬁﬂ nations, each feature
or element can_be used_al qQqne_(wi thout_ the,o

h
(0933t ur oSFEHEE BRI o dinaRBt tace iR athEes for

p&fortiing fAthAiSe £OTRABREI0ARENtH6IEH a WLAN nfi@linebidihaving a

features and el enents of the present .i nvent .hoﬁi
centralized admission control architecture in accordance wit e 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.
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referred to hereafter, the term nology "M includes

but is not limted to a WIRU, a user equi prent (UE),
WO Re06/09989%st at i on, a fixed or nobile subscril&EHU2AI61008514
a pager, a user station (STA) or any other type of

devi ce capabl e of operating in a wreless environnent.

BN r ef aph&trdi@rdiah afchRér, tHeh;@rmitnﬁloQS' TMP'(Eﬁ}ﬂuaég%ut isnot
|ncI udes but is not Iimted._to a

o WaTRY asusex sapipgient (UR) aaﬁsblm%ﬁmrb )?ﬁ?‘eéfor mobile
éuBEc@*IHeﬁﬁhﬂ,ga S04k, Ceﬁude? stRtibh (SO aBP¥iHeP BFRHE devilddRRMle

The present 1nvention is a nethod and apparatus for
9B LAPRTHEGe ) RSWILRLATH COVEANBER: 1 (Whenr Fefgrage e#t)ehw@after, the

t@fmﬁﬁqlog?“ 'ofnchﬁ%s Bﬁ@ﬁ%‘: hhﬂﬁé@ﬂ;& aQfodeB, WitlNe sBRSR, a site
network h distributed adm ssion control

caa@hlilqr@@taaw etherdypy ofiintpriacing device jype Hireless epyirgemendn
[o&dapor K shanessehbRivbRERCRaINMthdd ¥nd aqrpa%tﬁé f09 b&ﬁh%s&ﬁrs

adm ssion, as opposed to this function of

adEssionsconbiok Ipe mrgferied embedimeniof the @W@Pfamvwm f WLAN

ﬁéé?lrheﬁ’v?o& k&@ﬁfs\eﬁﬂuﬁa a@ﬁls@ﬁ)n &&Q&%ﬂﬁt&%@ Kcéo?dﬁglgil é?:t%
|am%ram of process 200 of perform ng_pat h-based

$he Mm&eaﬁ netpyozk PRaRs ﬁh%nea@ev Hiky Iﬁca\mﬁ@roamg TS
fiLdid D ule Gp@gﬁa 511 . f0by QF tRE GRLARCIIER dework being
accor dance gre erred enbodi nent of. the present
rerfoemed afra caniral lecgtiepsodh peaBateRiRyQrpR A gi nates a TS
[UMNE | nigid. kb o i£ £ AOWE ;f%'%éx@%ﬁa %@&Hésf mb&ﬂ%ﬁ%@%ﬂﬁ Peed

The” S.MP transmts an request

'Eﬁeaﬂmlﬁﬁsé eqparaldn a WietNimashgetyrorkhagingaidistribagedredmpistion
hiG Meect S8R a%JoQ%ancmﬁtH g ?‘é‘éch B8 et o&%ﬂt G?Eh%fﬂ}bé“e%

het]her the TS can whet her to reject
inyrntips. ( Jnephip 2embodimenty cay 5. Mah omnmm tat &, wite initial
rﬁ&ﬁﬁéeg)%&% E/g ﬁ&ﬁéhtg%%%@ éD"iﬁ?t BRE st &%Hbﬁmté BRadPrs

sources an request ed,
rawetist (AIDTER40) meassagld8)a receiving MEOp. arf @mgTedApath/Fbo 1207
& L0 210)) e%cé@ﬁgsiﬁt"% eff AbleBhlfhs R@ﬁé%ﬂ&t ﬁ{esl‘é an be

deternmine whether reqtiest ed resources/ QS

adatitted plewheﬂhter trhsidct| theel'S (shrie?20).olghe ﬂ‘&tcanﬂpe aﬁmltt@dmthg
rL:ée%Jin? fVIPp&xreﬁ 'ﬁgze%[nﬁnés‘wl{b%er%é Q&Il]!l&ttlhg S v!r 'i;h 1e§s {é%Bﬁlcgs/QoS

exenprary, araneters may D in an
thamtrquasted(i.asa Jdleélﬁleé,cbr 10VE’@O@©§3) {sterchidiin eI occupancy:

d
A58 503, WS o M bl
detemmde wihather requentetl mspbu:sglgoaspanrhh seanﬁidzdbylteshom be
&E&&JM%&@&M%H&H& lfﬁL ofcﬁarrgfng{ersc‘ f1%8% 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.



mechani sm -4 WO 2006/ 099099 PCT/ US2006/ 005514 [0027]
2) Buffer occupancy: An MP neasures the buffer
occupancy of its queue of the required access cl ass.
WOoom8p9sye Li nk conditions: An MP neasures t hRCTAURPNG008514
of frame retransm ssions, m ssing acknow edgenent

ACK), or the Ilike. [00291 In a preferred enbodi nent,

A%71pr es et Buffaregeipancut Ah MR meshimanidle bufier uq:mpagcy(oﬁﬁ);

r t a given MP is capabl e of

‘i‘%ﬁlf’q%h?nrg&‘gk%°\§€§§?a§5 resour ces/ QS. Each MP
A28 ur es O Idok stoaditions: oAnaMPdmeamres ¢he number of frame

ST el U B 7 ©

[Pe2i ns kielaqwe&rteldreaﬂhdimierﬂnhe@@eden'emmn dtilises chinded

PR T Moo kSl SR R o St e

rE@;eSﬁ@OeiswrbéséQQSn aBgdh MP fifasuckseCO @oﬂdhmm;d ok tat dgnabSc or

IS predet e
PRI HEE B, P2 oBr O SR R P e 2 o
a@waladm@mgtthe TiSe cpresihe HelowesibuesheRl QO SCO[RARIA] This can be
sﬁ'ko @OI%O\‘;V%I y, a CO adm ssion paraneter may be applied
a given MP. In this manner, an MP may

sel ect a nore stringeot, COWucesdog,d for a Gigtabiod )

urrent

carrylng real tinme services, such as voice over

Where Efletepisoihe €D befires Fymissipo of thet s, AOQ istthe chatrgesnilih
&8 ‘E& B:Eé' ad!niltt%d ﬁ%{aﬂ@%%}f:re;; olﬁé%ﬁE&té%nS@gPdﬁén% hreshold

V&(lregh tﬂneogwﬁan | MPb sehndtq erscepd nand]. stilld gharanties cthb crégaesteh
onfseOgydst consider both the incom ng and outgoing
ects of admission of a TS. For an internediate MP,
190381 adni Sdtieorativeht, nEI0 abmisiide psrapwter nhebe apyizdipyr B8 at
t |
a mngfg | ogn %gt ro o, %Mpﬂﬁ g? gmlééléptgﬁig R “h’fs'?éiqw
giventliSnacrying ltehletlmatsgmqeg sTieh ai voie. ovenuitgmlehgroadzni FsIR)N

FoP BEfeQJ:n)mstﬁpg sign'\é% trgpgﬁ E{ Srereﬁ&{r%%l\}gg)tg (‘H“ gat%:n% as

contro need consi ere
~ fallewsni ng adni ssion control need be consi dered.
Coz... +ACO™' <COE! . 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).
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[00321 Referring still to Figure 2, if the receiving

MP determ nes not to admt, (i.e., rejects), the TS

at step 220, the receiving MP transmts an ADDIS Resp
wieskag®oack to the S. MP indicating the reastiT/gapo6ers14
rejection (step 240). -5 WD 2006/ 099099

PCT/ US2006/ 008514 The process 200 then returns to

mm@wooa;hbmmu@stm steB 2R allowingthe S{MR tpstortdhe proses§
ver W,
2 fler Ml R B S R RER b B QRTHE SRS adltted pach
[oadali ts t Ifeth&ﬁeeaimg Mp azmts e tTSHatetem 320, Auhilees nof, égﬂFé
eS
A with g SR EGC RO AT BN SGRRD B ool R
MPotiahems dﬁPADﬂdiScEesprugeﬁag@dq) thed. MR iwlicating Qywdifie

SR 0 o RIS e 0
adtRndyrtae S/MPSifitke regtiestyd teheuncert@oSismept W thmrecgy]@g MPsip,
KUY AL e

(s'té;ﬁﬂ@m I8 nék) tmamvangmmtst an ARDTSBeg mkFsage tq the

dmite t and
B bbb T bR A1 R PR30 R 20
fdrhtﬁe ﬂ@t)éfmi‘!ﬁtmﬁhf‘ﬂ‘s mahdlss;]oﬂﬁyethemextﬂvﬂﬂ’ PicweApighe qurrent
Res to t '
S S TS SRS el o R M AR IuRSE85 2o
[daskP, t hefthe bkePiddMBasitifact thaDlMP@han i DAIR fonyls a path
res ons PA Res
oqresipn By revorng (s B Bheetee b Y vt e oy
T S MI 6 hdvVibad§ it Begihen sdsibh tréth t}q@dﬂMR stiog th@@ymitted
[Q035] A PA Resp tinmeout nechanismis preferably

Péfr?pqstfyf’e%?o t the S.MP, although it is not required.
[0fBen a tiAmoRbspHwRabain mmhmsmppmyadblyamplmd at the S.MP,

|n|t|aI|zed and i ntheSl\/P
alkppyigh RAH G gglgéeéls V?#en r—l;ﬁgleﬁ ﬁg&hﬁmsm hsoﬁzﬁ lgﬁezlrma %1§1etrtfge
%ﬁﬁeget @gqe eﬁﬁteazmemﬁ% BiMP etainsinkis emlenll)m&m eskage. If
abandon t he e ti a
e e e T e
nﬁﬁz”ﬁﬁérﬁgn RAk ADIT'S ®eqy &tnﬂV@JtMnaﬂjﬂ érathehudty anather ADDTS Req
measured via time St a
o8 ARIEHIE G2IF OF RROLAR @V%ﬁﬂggaﬁjr O Edtp Bfigerk e delaf
b[§ %égét]ﬁﬂeg%é!\ﬁﬁ@ sfd‘i!\@xﬁ’g‘tmRé@ 4Rk T8danbe rdwmn&tw if the
| gure a_Ss ram.l {
da}ayé'ﬁ&wrge@ﬂs gt %tlﬁ/&eé %BF‘F B‘fenﬁg %V &d hf e%e“ée‘iaaﬁiéa SN
(6658 SSi OF;EARBIOA sikRaldoWddgramItiustettivgran 38fple 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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having a distributed adm ssion control architecture in
which internediate MPs are able to satisfy the

request ed resources/ QoS requirenents of a new TS
wenewsarwe by an S.MP in accordance wi th the EGH156%806/008514
200 of Figure 2. The W.AN nesh network 300 includes

an S.MP 302, a plurality of internediate MPs 304,
SoBiyiagdhe BstvpcB(BS Eauiested thr biediSME 302. SCIZh,e SME 308

f 9 99 P 006/ 0085
GSBSIE iy YBLIRPIER, IR O Ly
@S@rcér%%(sm HO2 ThaMR S04 determintDENES itRag nves trgegdested

ested sour.
Bt/ gls. anfRESIS A ADIRINES Rk agk PR 060 2o
Qptieredlyethe M#s30# ales t@nSmitarth ADBDTSRésp ra@sséélDlF&]ﬂaCthe
t he MP 3 t.e |
55" 302 Renlilg socodHh ApsSRo 00e MR B BiE A4 GREAED
BheEP308 dletem‘mmatm that i$ um:msa:fthb raghiebied tréua»uﬁd‘esms oirﬁe_blxs
3 t |
Al riieniOent DRI Rrmess i Hhe B E SB35 855 Do Bpatl,
ﬁhe EME rﬁ%salam tv&lﬁ%ﬁs %qADES‘Sa@éSpt meddage IBaHPtcﬁﬁﬁa SMEB02
tion t I
iR ing Rl B afmisatoNahe TRy 3 Rint AR0 ikl g e Dt
@Sdetfs'sﬁmlés thdtiit 8 mBetdhe tdo@edtSd bQSotd‘hes/QBS B fuikeBicRps, and
MP_ 308 eLnl L it can, ne t
Pt A Relimeshaey e B Pinditt st ehiben
380), Radm smsivadetweent the ﬂ’lﬂ%oagﬂldl thdi TT.MP B? isheow rearc]ly to
th (step 360), and a session between the
bgg]ﬁth{f %@ﬁd the D.MP 308 is now ready to begin (step
[ 00BgyreHiiga Bgnﬂ fiosr c?a@'aﬂl! mhstf‘dtﬁigdill Xl of an S.MP
ust r at | n .e.of a
e R L L v S S SR
M@ﬁlg andistiribgtel dinsibgibbeshed] AadhitEtiRWHRENA Rlermediate MP is
ectu ere an ntermad MP.isS Ieto
“é?s i g&u’é‘*@?&ﬁﬁe SEIT a0 éosew&merl fshey LS
gmmireﬁ by enes. Mreth br}éoﬂlan& WRthi ﬂhegﬁﬁwsﬁ 200 e,fwlgn{(fe?a gThe
ess 20 me t wor
R st n&ﬁwg%ﬁﬁb%té udeg aﬁ%ﬂ\ﬁ& Nane gngdiateyyRs
40@44;06443&, andiQ8D AMPl4 £0. [THYR, W?ﬁﬁz&%@ﬁ)’l‘s RB§Hbistige
A e sa to, the eci f
o Bt 0 B0 e AR s ep SRemprasos He o MP 404
deieirmings rtfh/st tiedn ideet e FoyQbsted QesfoaﬁdéADDTS/QoSS Rg and transmitstan
es n ransnjts. .an e nessage to
AT s cogisas 8§ ViR e 490); et thy 365 01 also
transmits an ADDTS Resp message back to the S.MP 402 indicating successful
admission of the TS 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
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transmts an ADDIS Resp nessage back to the S.MP 402

i ndi cating successful adm ssion of the TS by the M
404 (step 425). The MP 406 receives the ADDTS Req
woaoeloPog04, but determines that it cannot nREHUI2pRS/008514
requested resources/ QS of the TS, and transmts an
ADDTS Resp nessage to the S.MP 402 containing the

Ammesfpﬁﬁesfs@ frehasiticd rbY(tﬁg aLp 4&3}0 th(eGS MIP, 402418 step 435
transm SSI1 on eue | rea re e
P@é’&ﬂ?@é‘éa%fﬁfé’é r«c?nm@i@ﬁ%wsg oﬁltlﬂat &%@&’ fqﬁols ahledho

s@gitest ed resources/ QoS requirenent, or the like).
| ternati the -7 WD 2006/ 099099
@é%'ﬁ‘ uszoo%ﬁ%eeésrfw tABm e receiArsthe ATHITR Respangsyase
fr?% M@Mﬁ@osentg @gw&égm @O%H%rﬂxﬁfbh s d’fﬁé/wt 3 aaﬂ%%m il
0 a_np ed resources a 1 S
St el A0S, optbEmtmoesieths VA <rn A hese tharld apallor
pRalsd Be s MPVD2 8 fmAVDIhS tRESRr RS %888 ce/ Q6T &eMSnt“sQ;@
in step 435, MP. 402 determ nes a new adnmtte

et thogR ISt enbow B MB, 40k i s MIS Lol hem ot
Qxﬁﬁh&ptAﬂlﬁl“'@” Re& hﬁes-g§g@ttoa|tllle MP 4b€C apssryidie aSrdhedfed

is unwillin | ower Is resour ces/ Qo requl renents

resourngeséRol ﬁé weélsem Providiep nfgrmationy awmﬁﬁé Wh@oeew Thige
whitk b s&shb%@ MP 206 (Rtdpst40n MRt WP 4P R RStk TRSSAER Ih@et

t he speci fying_a requested _resources/ QS a

thel mqwtqérrewua?qs@qﬁn fiﬁ'ﬁ HRppgis a8 S EY Bga mestpes tﬁ@w MP
iow@%p 4%b). (Ubtmﬁﬁﬁ§ 86 MM ARon it &mn ABDITS ﬁé&ﬁ n¥Ssage

determnes that it can neet the re este

}P%&Fa 8 M) £02 H%ﬁ’acattmgﬁﬁﬁeﬁ Freby thpMP 04

b 46). MRAP 208 Betdrines R itRBA 4L tﬁé‘i‘éqﬁ@) téﬁésﬁ!re%@/QoS
transmts_an ADDTS Resgarressage back to the S

ofitp O prd trapewils en ADREH Regimessage toﬁéleﬁl\/{?yﬂ%tew%)
8Pdon5t B8R ¥r#blos 3]5@ tMRsAH3 a(ﬁe@mg‘ﬂépt B@ésalgé b&@knto the

meet t e req uested resources/

$-MHN40R tnélcaﬁn&m@ﬂﬁéq&dﬁé%% tibe Tﬁﬁé’ %wa@p (4§$)e Fhe
BoP» 410 &Réﬂﬂﬂ@é é}iét 1ttc9ﬁ nMBt &Q%e@ie%&dtré&ﬁ%&ms ey uiMeBERt,

Resp nmessage back to MP 402 indicatin
Suibiem e & RArioss Fonsase o s ST ipdienting g thersisyitied
ERE (st@;t) WE5)A itk g%&&idﬁ' %%eémte 9. MPCaR JHRShe DRIP 410 is now
ques ed resources/ QS requirement, and transmts a
Reoshegiresten®@®.0 the S. MP 402 indicating that the

@@%t ted d PRl e Rl 4&&%@@& 8 BESRRHAL NBRRIERETS
D.MP 410 1s now ready to begln(step
)ssmn control archltecture isimplementedina mesh network. Inthis

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 TS 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-



[0039] In an alternative enbodi nent of the invention,
centralized TS adm ssion control architecture is

i mpl enmented in a W.AN nesh network. In this type of
WDARo#8XPO net wor k, a central controller perf BERES20pE008514
TS admi ssion control functions for the entire W.AN
nmesh network. [0040] Figure 5 is a flow diagramof a
PrOceThe ADPEB Bearimepspge hndhadesd ddSredatksbesegQoS catdr ah

1 fip\o [.0vg ntral coptroller i
JEE%%$ ancégﬁﬁgﬁﬂanétEé?Q%ﬁ%%ﬁ?%%%@e%Fgfﬁéqg?g@%ﬁ?“weH”
sapigfing e S.NMRedesired3eprcaéYiSreguiremarte based an ddhttodpalicy

' . S t
ko MlgSobrabi BSOS o RN R R IERREAS. hibted 3. o
detiermiinffiomis mad¢ o6 dp whehatGH20R6E @8R ABlected by the central
0 . LT ADDTS nmessa
oD D it AR ool MR o RR By the S0P
I6the best BowP selétied bgrihe aéntedrbntbller dae net bstidin ehddsired
t 1 SfVi t . MP'.s .desi r.ed,resources/
1@ lecl Qs ro B Mok Y RSP B MRt ESCIR ol B Re S
ngodifyl (ADIDE'S Mod)egessagetth ehen® MP (SRip\Sd 0k TheAEYD TN mleBsage
5 eterm nationi e as to ether t
it irontly (VEANNABNLRIQRS, AFRRS B hOPRE O Slrnd® o
detertinatidngt ynalh e; tteshethdr mwmﬁslaeﬁhﬁcésﬂgwﬁﬁe%cefi)Yable
e best ,route, sel ected.py the centr

th B SMFe. It BEeRBRIattof 1h B4 8465 it W mER= 0 togrs
retague bt gdp l5¥0,t‘gh&er8gws.]%?$aﬁ &gEhD?_éeningi) ADDITSIReq messaﬁe

J,a t.s .an a nodi to the
DA lea 3 Bie e BBkl barpebonn i ATITS B encRecie
If:ﬁher@mrh;mk inztica inabdpe5456is aUg B, firprocdss 50@ ends h

rk. .l.n.s 545.. a j pation i.s e as to

Gy hey HiistsiRrrtadt St EnTh AR seiPen sl faps raect fhe
StMe's Sgédﬁrceb/t?os h’eqldﬁéxﬂénéncs),ghé c@ftraliosireiPerGddnsnSts ansaldcc)l TS

0Si. i e _process then .. returns_to step. ,
S35 A pTh Gubh B SRarits il 8 MR e BB eling MPs
TS b T o oot i Ane MTYDS Bl

eSS e,. rmnation in s
egeasE lepornes YRoBpr el S g FeaasteTespropy oS (step
56@t elfnameo the site@inddde MBS abkd @mableet! ﬁﬂ)pbﬁuﬂ:@hﬂ@ﬁésted
our ¢ ui rements, the

B Rior Ao e Ml bl ety SR el ssmobermives Cranom
ax adwT8)Rejoes GAURTS Red) BiesSagvPtodthe célthalichbiRbMEtinal gt she
M b h et AR e oS G 4o 8 D2k e gt P
canttral ashisdler SHen grb@ed RitR Stepd 51805 F5 dBRiHAa8ve. Ifall
intermediate nodes determine they can satisfy the requested resources/QoS in
step 560, a session may now begin for a T'S from the S.MP to the D.MP along the
selected path (step 580).

[0042] Figure 6is a signal flow diagram of path-based T'S 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.



560). If any of the internediate MPs are unable to
support the requested resources/ S, the MPs unabl e

to satisfy the requested resources/ QS transmt an

Ve dooveroRy ect (ADDTS Rej) nessage, to the cePEk/832006/008514
controller, indicating the M's inability to neet the
request ed resources/ QS (step 570). The process 500
aaehME602; 8n intermediate MR 6p4,ccl0 MR 606 ahd s cepisali#a canebller

5 Be GCHP ¢ capl iL.nter medi at e nodes ..
e T SOPL SO BafalE o ORI PR EGRR PLBod Poimions
cpptrolierdi08gauestingesE$ withniy ThMR 60f)istepf 610).aTRS céuitilized

o t Lected path. (step,
o B B A 1F o R PG el s
lonsk dm-vazioue rorge skt eeni thin SOMRBOR And the LMW 808, Mbsbentralized

' e | i,zed adm ssj.on contr ol
o 808 B e b D B B TR SRR RS et 5 upgates
itE| ngsoures datfihesere The nebtmaliredo@tiolier BU8 IransthiddQin ADDTS

CT/:US20 851 S. 02, .
CRURALSR080 FERLUROCES S50 oSl e
SddR 1608 1($tep 618)) 8n ATHITSSChANGDRebsanp S0t ESindaARRIS VRE604
i.zed trol ti
R0 o AOTPRb B B feepb St 0 Th P G0 el tA5E mon
regeivingthechDBUS (vinenit Sroan thendeatratizedlaingivlis £ 60, the MP 604
o) Phd DA 08 RMBLERaRRE iRt T e pifiiGaes thn 1 604
agdtheAME @08 are 7a1tarbdnd dfentidfig siod REduEcds/@oS refhiPertbrit aridne
6] ce netri [ tes ts_resource
S%gl?éb%g 2 Hﬁ’ﬂe eggr?t%}ejé‘f' ?e?egh% 3%?{1}10 l%ﬂg raghdhe [ DMR G086 xie
ind@Didiateomevhipoint R GO4 (dei 880 ng a TS ID, and a
S i t S.MP 6 tep 615),
o0 AR 4R DR bt B Sk B S Bl
to(satiefy tbe aequesu)ed rEs0uABEIRGS GpﬁmiAD]tD'ﬁS 6%%%% ﬁletsia%_es?ﬂf&ﬁwp
e on re ng tne mm rom
oo ShEPOME e BRPal SPDESEH et FestBoncn tarentized

coDtivBe 568 (siipi 639, GAONITIRINE 60£6RUESES an ADDTS gjlajzﬁé?&ﬁge to
apable o

.he, MP, 604 d the.D. MP 606 ar f
ARl nates o8 P atitien 8o hal Shechig 504 can
cwmwmgymgﬁaﬁysﬂepmme g?iﬂlé]_hﬂw@@m.aftf%@ MN%Q%% iﬁ%ﬂm% Rej

VI a I,Nnt er nedi.at e S )0| Nt step
mg‘iié‘?‘? g‘t 8’6%&%“’“%@ &putre e i GRHBIE BEOwRe NS doet thed
DM 606 Manaﬂﬁrmlyufuﬁtgﬁe (stbp 6201 T deli€raligst @iﬁihtﬁ‘cm'% 608

0 e e

resources/ (S ADDTS Conmt nessages,
R R RER RIS P AT DAL Medsesgaee tafhe
S.MPs62a0htaihing@He 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-



controller 608 (step 635, 640). The MP 604 transmts

an ADDTS Rej nessage to the centralized controller

608 contai ni ng resources/ QS that the MP 604 can
WOR2pw9909 satisfy (step 635). Simlarly, thePQO/NRIGOESSI4
transmts an ADDIS Rej nessage to the centralized
control |l er 608 containing resources/ QS that the D. W

&ﬂ&aﬁﬁelrdl eotitrdlet | 6083 apiatby ifssrepufed Odatafrmb e&oidindly,z afld
contr up at es t r 0 e at a ,

o ¢ DR Bet AR gishes et Buel HECHL FasteBiRE 16 217 Bos 1o
tefAhinatdthe ISt(ktep Bee)t Sanidaily bﬂlea:eﬁﬁanwda:eﬁﬂr@bi; 608 tradsnlits a

T WO O N T

S SSMUSERBTEN alfeeﬂ?uflmyrnmslstuﬁsioapméa&hsﬂ heayhe @ﬁa@ﬁﬁe% for
then repeats ILtse unt | (0] at can e
relepsing irespurees bank 3, e math aetgveg% %ﬁeﬁf%giﬁglp % Og®a P in-
s@hﬁ%}:ﬂ’[‘&%&i Mle foflleso%géieﬂvnhah% pred&teshine §@ﬁ?@@f&1ﬁ@fﬂh§ E?SS%OBQS
nmes n WOr e nitis erm na step
tgppinat et%h?é1 §EW5862°9§ P%%Eﬁ%aﬁ%‘f tg@lnéer“’& n?@”‘”%eﬁ?ﬁest
e it vou T o %‘#‘8“%‘;%‘8*““%8514
step . The -
REERTR AP SSEPo et Rob @"“86@81 gé&n@%@a geg wireless
AahaRasakagardi cBﬂdrHlmeﬂrh@mJééiﬁﬂﬁﬂh‘bﬂe&WQae_gm network

ness%%gvto the MP 604 |nstruchHﬁTthe MP_ 604 to
ip apGer %Wftﬁé;hq-greﬁgntéﬁv%ﬁ@}l 'égq 1(]’10 u ﬁ%an antenna 705,

aGRBdiv e 718 eaﬂpl%@éstssmlsea :0@8mitka7201aha aa ad%ésTo% dBﬁﬂ«ol unit
nessage to MP 606 instructing

BLy rﬁ‘h?aler@chﬁ@ 7 %%gfgﬁtfﬂlﬁ the fugcionipe W%F%m é’ W an«é the

ttd¥BrQbt 708 CARDN i SeHHB4LRitE Bk MR ik coki®blEasit nﬂso The
resources back to the nmesh network 600. For exanp

iopneonfrol wait P8 Ancladesa megsase BWC?%H@%‘%O W&FP“&CG (Q08>

iRt B0 es PRERERIsOfrobdsS8: 7d0he session is
tern1nated and the resources are re|l eased to the nesh

[OR46hor k dBE {Senbwfd Fdgipsiony confreliwisglepp mesh natwenk, the
nsiéséagfeaﬁb&fss@rfr4b@eﬂagt&@mmwR@@nieesagre@wh@ﬁ m@mﬂ mallpah

contr ol a distributed adm ssion contro

S;MPe?reaglsmtwme%r [Thg pppssRgePTOeas BTl 4%@51%&% g&til%al

AT5tS Rbdifdedths&vasH tREMP mtlmﬁﬁg aks Bn 3QeRhERNCAIM When
t he present invention. i ncl udes an ant enna

a7ypgpction or apedifieqd rersmrcea/%ﬁdééé@&d the megsagey rAGPEOR 740
ifRAma @Eblﬁ%%@s? SlnGOR 750l of Yind $ffer2§9eso&t&€s Q7QC ess Or

715 controls unctroning of the receiver
Q4] tr akard trivalesy apeshy agtwaork eptilivies anperiralived admlssmn

cHEIRS] AR ﬁﬁ@é g@ pri@stor /AR geldfate @ HPIIPS HeqCRBLLELs and
unit /730 includes a nessag e processor 740, "a resource

A(Q@;\Eﬁ 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-



manager 750 and a PA nessage processor 760. [0046] In

a distributed adm ssion control wreless nesh network,
the message processor 740 generates ADDTS Req

W@ 2wagwedwhen the MP 700 is an S. MP or an PCT/US2006/008514
internedi ate MP. The nessage processor 740 generates
optional ADDTS Resp nessages when the MP 700 is
madidges 75d aderniingésew et bwdesoudvErs/ QT quigemajte 6f an0kDDTS Req

dified 0 es/ QS of fer.ed,.. L he. .ne e . .
SHroReL EarPlt o Paipe PReetiR Y wEaRF aob( S RaRkine Goge
£d tth aletdritiice rhe i Lt CaRAQESTS| O fdsotute AQOBY &l 750
. sh .n:t fkeuili,#ézi a., C trgl 'ﬁee];oad?ri QA? n e
deberprnr G for paeh T, 88 A8 bpd ahave o PRSI (HPS] BenagyTel
fRaferdsaagacs ths tdequebled TedsalcesERS dGSDDDTS Re foeSivhen
{?OE\&P ent isal > qd onltrsrég?fc r. The nes geqmr:ﬁocgzssor
the AP 70D b SHES R T o SROB B PRI thE REETES
pvbud f'séoy 74omah g esmbh are zteb@ne@mfs) tied MPETD) o omlgtmagid @propamﬂ%
Inforns t resour nanger (0] the require
1’8%"“6??@%??% fé@i*ﬂ“r"c@g? SI]%%SM el g0f We’é‘-( Q9S) |
[mmo ger 1A dﬁci(')&ésgi Ifﬂfgﬁl &%&bdrﬁbh@liiiﬁgmlbé‘r@ﬁallgﬁd atd_%sdv&l
2 SUC S ) burter o upancy, | Ke. e
cp%%%%%é%f%@%@ﬂ%ﬁ%ﬁ@ 8%%@8 %@1‘?@5@@ guersagesdor
tfaai@a_g@ionﬁﬁ@h@l@tneff dHZ%&b?roéiMéﬂIeh%eﬁ EBOMIPCRD/ 16X ?MP ofa TS
r I r n (0] an e sage IS capa
th B AR PP A e pines RFoostser TR oeptss RN A TIEIGES Fea

nhsEsbes rofie tify ddhfialivdieéonerollePwheiithe MPTR0 k@ iheSaieaRee

nger 750 det-erm.nes for eac , as
l\&gé’?fn? ggdgegswé{roepﬁ@r r{§9 6%@6850?{3}870%@&@5‘%“ 750 of
réleadddaesdiedegr m nes the requested resources/ QS for

ADDTS Req nessages when the MP. 700 is the S.M? of a
[%Oiru nf o&ﬂﬁt‘"ﬁ‘ SHIMSS P AetvarE Sikliging %sésni’a adgyigsirucogfrol

a?&.ﬂtécﬁlrél,&ﬁd PAGnEBARISr ot REOHUTE0RENEfatdd A RBsp Ridssages WRkE
appropriate _resource requests to other MPs in the

tht PHT Q0415 she R VB, vieiRA PISESPSP Professofi/ PR plse dmptegpents any

t1edo® intechidribrh ZbrEbediviERH PAl RepBUndEAeSeinOining ARk haliféd
a _PA nmessage processor. 760 generates DEL

TS R
prls aFues B8 prs A4SaTiReH Baverivhen RIS 40 1ghe SOGP. When the
MPTH0 G ke SWIR NugdderdBvZ@0tHeSPA HRsS rBs e, BhdT BA hesshe

term nated. The PA nessage _processor 760 processes
PFRsEESOY 680 informs therpsownss (g5 Samagen 10t therpllogated erpources

i O A RhitRH puheRr ERemMRceffit bBtiRNkekdiber medi ate  MP. The

PA nmessage processor 760 inforns the resource (QS)
[Q%Jrhger g‘%u*%ﬁ is an exemplary block diagram of a central controllér for

performing path-based TS 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

-192-



rel eased resources. [0050] In a wireless nmesh network
utilizing distributed adm ssion control architecture,
t he PA nmessage processor 760 generates PA Resp
weeagere99hen the MP 700 is the D. MP. The PATHES8Me{esS14
processor 760 also inplenments any tinmeout nechani sm
for receiving a PA Resp nessage containing the
urﬂﬂ HB(D t ®He aﬂﬁi&bmn&ﬂdﬁho]aﬁmt 530 invdudie scresdude ditabase §dfen

700 t he S. MP,
be&bﬁ‘ﬁlt? é@%‘g?ﬁ %‘8 ﬂlﬁea %ﬁ?sﬁ@% Bro fEs gléa%dvpt he PlAS nessa

[0P5ZIC €SS OThe/@Buirtd dutabase!8d0 seseuresaurt€ mSrmmioagéal ? 75be

EC iSSP PGS o B b

of%K@%‘misa Mhe bb@ﬁiﬁeglbwamm may aeqdirealesaord infiretio drom,
perform ng pat S adm Ssi on contr
fof GEAOFIR, APRoon SRR o e b %eﬁc%%h%é)‘\llﬂsf
reBdiGEl NEIEY Red ncdEALRE, dADDg‘SMbehnﬁif‘llmepsfaggsg rind ADPTS Re3|
i nvention. The cen ed controll er is a logica
WB?%PWSEM‘%‘ b‘iﬂﬁ*a‘ﬂ? SRS PR EPTPT §ﬁ§ MP or as a
[08sPar at eTedbdst )‘outa_hgeﬁ:ﬁflB5(Bbalaﬂdte@¢fﬁfﬁoldads oB@ie various
i ncl udes an an na 8 5, v S
ropes baern RPN B g GS - Hast ek ndlef bRERS Riths

sysfin oge é}ﬁto@%%f&\‘éﬁéb@, aaia&egdmeers@as ﬂeljﬁlrémmioﬂﬂnieﬂ@,ﬁtkbeéte
recei ver 8

0 and transm tte nd i nt

ropd sElocies S FEBEHe Ghe BethepUR S 5los ShoeT0uEn g ap S
addSrHids3¢006/ 008514 unit 830. The adm ssion control

uni t O includes a res ce data 40 best
0P84k e serwa%%‘@%ﬁﬁ%?rgg Y 85@3@’@ Eﬁmlgg)(? Eﬁﬁjﬁll
ADPEY Ry ﬁ@ssﬁ@ésﬁh&@@oﬁé@tﬂﬂl)@s Reg Sfusbages iand rAIDMS Bey
of all of the in the nesh neéé/&opg and 4]
me%ﬁag%tre$ﬂs§%tﬂ1%e§i‘w§56%\%falbﬁ°F‘?sﬁ?r

relPrck @ﬁ&%ﬁ%@%%@@ﬁﬁl@ ﬂ&oﬁﬂ)és aeféported dthe meeh network
information f rgg for exa

ThemeRvesh ProgeSBRS alsogensrgtes W&&E‘ﬁ?ﬁﬂ@@‘?ﬁ%ﬁ&f&@%ﬁ%‘

td ﬁfg@ﬂgé%%tst@gﬂ’r§ﬁ%pm9@ELT$@QgSgM§ rereissd fjom the
an e es rocesse

S el T R e R N R

r&ehdl.ates traffic | oads on the various routes

bet the S.MP and the D. B
(OORBI 11 ¢ b dunctongiiveRt o Adrsw SR ats T3, d5d 830

ASRFBNE CRST Ry B thdoBimRaled @td ha iﬁSegrhfbﬁ &esiit (10D Wirebe
sel ector 850 selects the best 0%1 % and inforns the
condiggedoia ATl cempyising 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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accordingly. [00541 The message processor 860
generates ADDTS Commit nessages and ADDTS Modify
nmessages in response to ADDTS Req nessages and ADDTS
WOj2006/08M8hges, respectively. The nessage pr oBE€EE006388514
i nforns and updates the resource database 840 as
avai |l abl e resources are reported in the nesh network.
ddee nomregage nihioe $stefcydn Graakmissippracianbs SorldghhpldRRbge file
nmessages for transmssion to internediate MPS in
V%@%ﬁ%se to DELTS Req nessages received fromthe

BodR. TheEmbsdiagatr ocessor 860 i nfornms the resource
re] eased resources.

base 840 of 0055]. The
5@5@ i onaf it y?%fa Virglessimesly peto %ﬁ’f“ilB‘i[ﬁn&ﬁi %lgrag'% of FRpsh
podiks (MPS); aihetHod BOMRIINEY tR€fid AEQLPAD] 1Bd nhdth& @prising:
integrated circuit (1¢C)_ or_be configured in_a circuit
conpri si rfﬁ) & finst Pre, @k the Mhs crizamating PngScBiPofe inial
e85 Bek/ualigneXt SR c T8Ik daeneht 418inkA €5 £ AbstidBANEN,

an adm ssj o ontrol mandatory (ACM_field per access
cat egory (E’%ré}e Azsti MY raremitting e &\Eﬁ@@d 'ﬁ&f%g‘@quest
théRASMot drRthd?¥ona oSiH¥VIPShe ACM fiel d indicates to

MPs whet her _ adni ssion control i

i nt er medi at ! i s

requi red @J?e oHer AR geterminingwhethen ihadimit on rejedsitbe &F;
i's not reguifdd, otheMESISRANNRS $6 Hdnflt KBS Y th¥d biheP MP
#eed for resources/ Q@S uar ant ees _.or negoti ati ons.

Fﬁrgﬂlp@gmlﬂ%hﬁmi%h}g@%meyﬂ@ﬁ reqiiiyemenppeads toherpodified;
- 13 VWO 2Q06ir QRS 082r REF hUS2AQRL GUSRAA thd 988ial MsohREYNES
mnimal latency in transm ssion such or exa

,f
egigement) and tha pther, MP 'wsv]thm@éfém#%sﬂ Mq,o@sssrtgglr ?Vﬂ?]
t@aﬁyﬂi&h%sénovaﬁéimt‘wé@egm&&'g@% Andthél dei df ¥hPf1PEESh

points (MPs), a nethod of adding_a traffic stream
(TS), théDrerarbaestaps el thejestination MByjrareathetdne
MPs or i gigaht Béstthalion MP Haﬁéinitﬁh% 4 ﬁith%@ﬁﬁéé‘iﬁﬁﬂ&%@%dn&é{
of service (%}S} requi renent destined to a destination
mpssage tg)the festiPigndvP transmitting a first add TS
(ADDTS) (e ¥irst MPTRe8Ridls SRLASHHPAR REtihMforMiD:

60 the other MP determ ning whether to admt or
P%%ct t Re TSThe mghodrof eppbo b 1 prthes eomarising: t o
adm t t hey) ¥5 parhi6u1f W®refdBs 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:

(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.

[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.

-14-



determ ning whether the initial resources/ QS

requi renent needs to be nodified; (e) if the other M
admts the TS with the initial resources/ QS
wegoneeasent and the other MP is not the destRGIAUS2006/008514
MP, the other MP transmtting another ADDTS request
nmessage to another one of the MPs; (f) repeating steps
0032](e) unti | Thémetkal sfvaikiodimdd® 1 wherencthe detefmindtivn of

VEdhbne e AT on Al G ) kg ofter 2.

WB63iegi nré.ng Bhe asthalofkinibodinhent doslk drsiat the ldebdPmination of

do dinment 1 further
R g e P esghot Podmaromsrey bt oo s ¢ he
[paM] Ih c uIf ar, MPThé aibglmd: éf eﬂg)odmnma?&\mmg ﬂégrésrﬂﬁﬁa%ﬁﬂ%
e firs n ing.a reason f he s
TEDETBOBOTS 5 b RtToa GRCBR BN Wb LGS ofer
MPnpri si ng. (|) |f a parti cular MP determnes to
.fy the re es/ Qo partjcul ar M
! s?/n'tt'ng gﬁé%%ﬁﬁ’@totheflrst VP
i ndi cati g aaddm@bﬁbﬁdlefsE%@iﬂ;@MﬂQOS of fer. [0061] 4.

The neth f enbod| nent her conprisi ng: (i) the
ot her ?%%H%tf’?? e’éﬂe‘ﬂkﬁﬁ @dponse message to the

first I\/P(a;)ra%ﬁla:telmg, WhiGe@Ihe Mﬁ@e Miras Jo%ﬂgar 151
WO 209@4}%%099 PCT/ US2006 008514 2] 5 he
15 8easr FHeingtial regourees quality ofsargica{ Qo) repmursment
dé@t@xﬁélﬁb thédeatiihtion WP, {ﬂﬁ doﬁrc*émﬂlcﬁﬂegﬁl ﬁ%@i‘an@ﬁﬁﬂﬂ&é\ﬂﬁh’h
ééﬁig %\ﬂg%gp 6. The net hod of
EBTSr?etlg‘Ft 3 f PTtSP]Eeq&éﬁté’P??F%tPéhe termgdiatp AP, the

lmmbma&awﬁ&élﬁd&mﬂ@mw EdrFol aﬁﬁu@ﬁémet&fm]he@wﬁ&dn@f
[0064] 7. The nethod of .enbodjnent 1 wherein the

tg é@l@ftm‘ Felt She TF» 2 spendHzansmittgpefithe intermediate MBwapstails
d debddaOTS !r&ﬁ%sﬁﬁé@ﬁg@%&ﬁe Wedtthaltiog M Fehe iVBmddPRE P
aﬁggAWIrel ess _nmesh net wor npri si ng

the i I5n wiids ﬁhﬁ olfnmal( msyur%%@o%treg%gq(ne%;ﬂ eand a third
thaisehftBdbaghe d¥Einaidh 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.
[0066] 9. The wireless mesh network of embodiment 8 wherein if the

tea

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 T'S 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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(c) a source MP, wherein the source MP is configured

to originate a traffic stream (TS) with an initial
resources/quality of service (QS) requirenent
We2006r9e992 0 t he destination MP, the source MTT/HIUANESS14
a first transmtter which transmts a first add TS
(ADDTS) request nessage to the internediate MP, the

loossr redigt e 'Mi’e inifdldsd aBeshmatchiotls 6f &ﬁb&ﬁiﬁbﬁpb viH¥réin the
mt or e TS, a

%@@ﬁ&%@%ﬁ@h 1&# t%f‘é”’r TRt rféa?%eés Jeﬁghgnﬁeegonss

ﬁ@&@g@%@@ﬁ&tm &hfc/g&atﬁ%smg@ts tﬁocnetTlgEe mts sd adhlaitteﬂnt l\/PI i f
| nter e adm i s e W e |Lnitl g
f’@ ur ce sthe gigelesianesh ngtyok phepbediment@ Wheraip the

ddn€is €168 bdrtad]l ket ddtertiads Whbthed tdadMitaUBTTSH28d 6i*Ahannel
respons nmessage to the source MP indicating that the
)&gﬁh %&FW\’%’ session with the destination

[bﬁ’m][ 00663, 9. THO @i MidsE Inessh ﬁ@%&ﬁrbﬁ@ﬁ SRbdEREntes AR the
8 wherein if the internedi a rejects the TS, the

agdadgFien eenirpd HP’tttd@Fer@Fn?sh‘@h?th?’eW%@P%f@ Tpbasadpnchased on

RitteAbldhpak %@ﬁi&ﬁtéﬁfeﬁ?ﬁ@l\&p the source MP indicating
a reason he TS was rejected. [0067] 10. The

QPTRI ess 1|4es hT]i’“I%W\%"?‘%S @esérﬂ%‘ﬂP%?ﬁ ergbqgfiaeny; § wherqipghe
AdtiSdi e indtof it ddedrRARAsNEBethOr #LINY tRdTES based on based on

resources/ QS,. the second transmtter of the
Ik conditions pesogipted vl Bie athan MEDDTS response nessage to

(o) sour ag. M, i Redtdleds! Mesten Rt ikt (ﬁﬁ% %f
of fer. -15 WO 2006/ 099099 PCTI US2006/ 008514 [0068]

ppints fMBs\indes gendratized comirolinr a arethorhofcadding a sr%téeam

(0B% thsmeaRd cbhaRsEl ter of the internediate MP
transmts an ADDIS res&onse nessage to the first MP

i ndi cat i ey afirsbeneofiheMRsfeamrmittingamdd BHANRBYgpauest

88a i th&hesshtFBSHd Bakilck, of embodi ment 8 wherein the
admi ssion control unit determnes whether to adnit the

TS based (orthe wemfmelized sontisHercselqcting agroutinchding therirst
MPO70] 13. The wirel ess nesh network of enbodinment 8
wher ei n the adm ssion control unit determ nes whet her

to admit @hdeTsnbadised sanielerdtrensmitting en MUUPAreEt
ﬂ&@aéen%%m#m Me Ab@a‘-éldonﬁﬁlt nﬂ%@a@@ iﬁ@ﬁﬁﬁ/ﬁlé@ﬁ% and a

net wor k Odl nment 8 wherein
1esources/qua11ty 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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adm ssion control unit determ nes whether to admt the
TS based on based on |Ilink conditions associated wth
the other MP. [0072] 15. In a wirel ess nesh network
woeladny a plurality of mesh points (MPs) EGERIUSR006/008514
centralized controller, a nethod of adding a traffic
stream (TS), the nethod conprising: (a) a first one
rejecit rhesshgb;totthacmﬁalizéd}g)n@rmﬂadhhdicsti@gm'ﬁs)ommm&hat the

e t t{gﬁ) Centaf;l"sﬂl%yl zed controller; (b) the

at eat Ef%te § contri selecting a route including the

[007(4$t IVR7. (c',[‘hde h:ethzadmf emlbbcﬁ&tént dﬁlfmnhémmm tting
an ADDTS  co firs t TS
conmi t ms@ g%‘l Ze y‘fo g%j' %%e‘r%“é’r?am pirld e RBDAS EBaity
DS g inelsinged névy r@f)uﬁ:ei/QbS eedufimBent ¢ojthe fweNP; afd)

t he centr roI tran

nmessages ﬂtbgﬁf?tm [Pl]g{ @Ell%r’teleﬂlg?ﬁﬁ’le%sgg? )@g@a g
theqeniv&ammesmswe@mexﬁ&&s.l ncluded in the sel ect ed

e, er S. | di a gdestination

O8I 55 1B or Aapeshrmaink LPPY Fopbnied G ipaie by pygifelesd Bk
nléBﬂéiik[ﬂféﬁVIP,com@ﬁits'ﬁbl i shing a session between the first
MP and the agpﬁSti nation MP via the selected route.
[0073] 168" *¥{&%et hod of enbodi nent 15 further

conpri si RGkrafdnpitiet caiplédastheiiftedia fof @raisheitinyRsniSsion

una bjl e to satisfy the resources/ QS requirenment, the
COPTY RS e other MP transmitting an ADDT -16 WO
2006/ 099Q9Rcétéer ddbrIRA &6 CRBaiténns EreRteiing Sdgssich édn€rol
centralized controller indicating the resources/ QS
M9%518%he at | east one other MP can satisfy. [0074]

17. The riqirb@dsd?ffoﬂmadilﬁﬁrthe }écetver bhe thepapsrhitteRGind

(g) the centrali.zed er smttin n
nodi fy ﬁ‘B 1?1}16111%@? “gkﬁ}a rgté@gf%@me a'ﬂgll:l)ssmn

chragoli vret®prising: he first I\/P and (h) the first M

transmtti an ADDTS re i ndi cat i t he
new res O&I‘fgg%gg? %‘iﬁ’ﬁ‘?sﬁ 1%‘11" e?%t’)g%‘}eri*g a g\tﬁgg‘hsmam
(ADDTS) (rMR)lest Adskiies cADIDT'Y pEe@t Rebdagds Whd ABBTS esponse

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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network, the MP conprising: an antenna; a transmtter
coupled to the antenna for transmtting adm ssion
control nessages; a receiver coupled to the antenna
WOr0s@8WPYi ng adni ssion control nessages; aP@FBEEeLE$sI4
for controlling the receiver and the transmtter; and
an adm ssion control unit coupled to the processor,
[00A8] adrmi ki orh cepbred pasttralier eo j tgjopgrateing yigpless mesh
REQS | 8108 lcahiolagiehitéchire] the
negf roglg%ﬁ@%ﬁ@ﬁ%ﬁ%@%&gﬁ%ﬁ%@ g\DDTS rej ect
canird agesollemdoAPHTVEr esponse nessages; a resource
manager nfigured to deternine whether or not a
requested resources/quality of service (Qo.S%_ L.
r equi r ememtangittet cavipladctoghe eatanearfor ransmittiag adppissigny
e %%rggla ABssage processor configured to transmt and
(fnéc ive ﬁgg’h adm ssi on (PA) response nessages, [00729
19. The #PemivezrhapledrbnthelBtopizs g’ir Heqeliang p@issiop<enl
rocessor is further configured to receive ADDTS
¥ messages and ADDTS nodify nessages froma
central i 2@tocaskor §icontrolbing the reseivef gurthe tpansmitter; ppdof
enbodi ment _18.wher ej : r id
Further - EoARPARERpfo] B SRERL BRI AR e S IARRLeLS
cqrbdl S}t compaisegt nmessages fromto a centralized

adm ssion controller, -1 0 ; H
PCT/ US2 0667‘366%%34&&%?‘??6‘? 8{"“%% 3200 Rource information
asobibtagurigh atphuepidy of MPs in thewirelesssgeshardtworkst wor k

havi tralized.t ' : oS &d ;
ar ehi Dot et Mg Sk b foRlERPTLAGTORE AT GITHAL the

t
ce
réotaRdatabasé beosdinglypandoupl ed to the antenna for

transm t ta.i xﬁgss%%'é“ psrggegsnor c%gﬁé&r%h tgegcéi@fs’a%é radd traffic stream
(ADDTS) commit messages and ADDTS modify messages in response to ADDTS
request messages and ADDTS reject messages, respectively.
[0079] 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. 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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a receiver coupled to the antenna for receiving
adm ssion control nessages; a processor for
controlling the receiver and the transmtter; and an
adm ssion control unit coupled to the processor, the
adm ssion control unit conprising: a resource
dat abase configured to store resource infornmation
associated with a plurality of Ms in the wrel ess
mesh network; a best route selector for selecting a
best route and inform ng the resource database
accordingly; and a ness cessor configured to
generate add traffic stream (ADDTS) commit nessages
and ADDTS nodi fy nessages in response to ADDTS
request nessages and ADDTS reject nessages, . W
respectively. é 0?9? /ﬁ AdTS) é8 sawareless mes
el edent s fometh ‘?8 add é?%éﬁcﬁtﬁe% 8@%0 i R g éﬂzghod
he .pr . gpbg@&aﬁ, Sof nmpsis t pewAtér [ [ )
négggﬁgfggfﬁéé?% or eleneﬁ% can be used al one without the
coﬁkﬁgﬁngeatures and el ements of the preferred

ermbodi nents or, i.n vari.gQu ' i Nidshgerfraimt hofitst
ot heecél@m&lﬂeﬁrs"aﬁégetgng}#@q?p n%hg%gfesent .gi nvent i,g{)dal
royariati,on b6 h 8k 8eM tibssalgbe coptapengf aphd
Mﬁ{;ﬁm %/}Eﬁ*] §§Stouépm% ir%&t?]e cl ai ms bel owdvméil i%? to a
re%@wﬂ’l@'e@ialft? tofoserviski (Qed) i requireraeqt, and SHRFS
. A nethod of adding a traffic stream (TS) in a
destireltmssMbsh network including a plurality of nesh

points (MPs), the t Yeieek fBe TMSecei ving a
fi rs@etﬁmlrﬁlég(vﬁ n%érag%hl?égct rrgﬁssa e froma firs

ML [ §] %he tfage frh {iti AP Sadetiedie | g%gpsgém,afiﬁ{eﬁanghng
initial  resource/qual i t@é of ser V'gie %%)‘% be modified;
whethur heenitialaresodecssi Qed reauieeEL MCRAT i"on T -
e e el L8R [ Git8GhetingidSesofirdesio
det erf"ﬁ.hﬂé]le'%%‘im’fr&‘qmq aﬁ’ﬁlgl &:T§ ‘gosi tive, deternining
requirement is positive and the destination MP has not been reached,
transmitting another ADDTS request message to a second MP;
if the determination to admit the TS is negative, transmitting an
ADDTS response message to the first MP indicating a reason why the TS
was rejected; N h
if the destination MP has been reached, transmitting a pat

admission (PA) response message t0 the first MP.
2. The method of claim 1, further comprising:

if the determination to modify the resources/QoS is positive,

transmitting an ADDTS response message to the first MP indicating a

modified resources/QoS offer.

3. The method of claim 1, further comprising:
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whet her the initial resources/ QS requirenent needs to
be nodified; if the determnation to admt the TS wth
the initial resources/ QS requirenent is positive and
t he destination MP has not been reached, transmtting
anot her ADDTS request nessage to a second MP;, if the
determnation to admt the TS is negati ve,
~transmitting an ADDTS response nessage to the first
MP indicating a reason why the TS was rejected; if
t he destination MP has been reached, transm’é{lti %g ta,\MP
pat adm.ssiop.a( DTS ensEesmagengeo tohahe| Hge .
2. %Sﬁghi%% gP ?ﬁ%l m 1?1%?’5_” her conprising if the
ind@ELBhisRatdseRvlien timdTHyis idamitteasour ces/ QoS i's positi ve,
ransmtti ng an ADDTS response nessage to the first M
indicating a nodified resources/ QS offer. 3. The

met hod of . clai my1,; fur COMRhbSdiAg the - d8terfnination of
trafsm t fifg n?;\é?’hRSD'Pg Ir‘jgfl?pi)lons,e n;ssage tooéchq?)g'ﬁr%totggr
| nelicat L Agh;6 Hies TSsisvheadtdiechzBine cadupancyd C. |
W}}gﬁgﬁggé gggléﬁai m 1 wherein the determ nation of
Mphether to admit the TS is based on channel occupancy

(CO of the other M. 5. The nmethod of claiml
yvherei n the determ nation of whether to admt the TS

i s hased bﬂ{Eﬁ?{d OSIC $RARE Y1 OfvHebeinotther deternginatipg of
nmet fod of "Cl aim

wherein the determ nati gﬂhOf or MP
hep alieniadhe TS ehaEsdion hafferiosHPRRA OE BHPHENS -
w &6
associated with the other MP. 7. A nethod of
controlling a traffic stream (TS) in a wireless nmnesh ¢
net wor k ifcl udi LitY Qfhdreih e rteteXmvisytiathdO
a c®ntra %e]a‘eg%%(?ro Il%?i,nhth’e met hod conpri si nﬁ; th the
w@%ﬁfér" oA GROTSSs(ARSBdIn tiadueenditiens a@@%\f@ ¥ |
I'rst s; selecting a route including the first M

otheaMBi tti ng an ADDTS conmit nmessage to the first M,
t he

7 A method of controlling a traffic stream (TS) in a wireless
mesh network including a plurality of mesh points (MPs) and a
centralized controller, the method comprising:

receiving an add TS (ADDTS) request message from a first MPs;

selecting a route including the first MP;

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

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

if the other MPs satisfy the resources/QoS requirement,

establishing a session between the first MP and the destination MP via

the selected route; and
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ADDTS conmt nessage identifying a TS and a
resources/quality of service (QS) requirenent;
transmtting ADDTS commt nessages identifying the TS
and the resources/ QS requirenent to other MPs
included in the selected route, the other MPs

i ncluding a destination MP; and if the other MPs
satisfy the resources/ QS requirenment, establishing a
session between the first MP and the destination M
via the selected route; and -20- O receiving a delete

I ! % G heedshgs fromphafiast
T e B A e

In order to rel ease re%(éu#%(?%he
MPAGHeh 8 deiGionTesbrmniiatod in oader torepdeanetiesPress BEf
eq nmessage to the otner tructi ¢ 1P
mb Retwork, taine trgnsBttMEBHA 'ﬁéy&‘ﬁ'@eﬁq mess n%@%e’?@%lgr s

conprising:. . f at |eas the other MPs is unable

inﬁ'@ﬂ@h‘ﬂﬁs‘?‘ﬁ MP@ tolr‘é]%‘maf:tggﬁ%o ‘requirenent, receiving
an ADDTS reject nessage fromthe at |east one other
MP indicating the resources/ QS that the at | east one
ot heg, VP Thensahod of clagm THartharfOPRIES LA m 8,

further conprising: . transmtti an; ARRISlemadi kitisfy the
messifgat i kestiaprg of 0%%%&?@5’3?603 r equi rer;&t to
the firste VP and o regeivvhfanADDISfjecquestagedsangde
rqspg{:ﬁetS{@0$ F?%lf&%%elnﬁ’dll%cati n% t he new reﬁou¥ce3/ %)asst one
of R9UE LRERARS: MB.indicxtisiy fhoi resoprres/QenfhguFyat
operate in a wireless mesh network, the MP
otterMPsiamesatisfyr ansmi tter configured to transmt

adm ssion control nessages; a receiver configured to
recei ve adm ssion control messages; and an adm ssion

cont gol Ui b FOHYA Sficlgim 8, funther caBBHEPHr ocessor
configured to generate add traffic streat )
r equesinsaEssagesamhdAPRHS  wrodily o G5HAER 2%51@5’9@5 a new
intermedi ate MP reqyestin ] tream (TS)
respvirees/@aS rp\g)wgrqeg}%gc&the%rt& Rip] S .
receiving an ADDTS request message from the first MP indicating

the new resources/QoS requirements.

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

a transmitter configured to transmit admission control messages:

a receiver configured to receive admission control messages; and

an admission control unit comprising:

a first message processor configured to generate add traffic
stream (ADDTS) request messages when the MP 1is a source Or
intermediate MP requesting traffic stream (TS) admission; ADDTS reject
messages when a determination to admit the TS is negative, the message

including the reason for rejection, and when a determination to admit the
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nmessages when a determnation to admt the TS is
negati ve, the nessage including the reason for
rejection, and when a determ nation to admt the 21 0
TS with a nodified resource/ Q@S is offered; and ADDTS
response nessages when adm ssion is successful; a
resource nmanager configured to determ ne whether or
not a requested resources/quality of service (QS)
requirenent of a traffic streamcan be satisfied; and
a second nmessage processor configured to transmt and

TS ratbace LR FECHR G 1 e T o bet ween

e B e e e, Fi [t eSS agomiRRessast
i's furt hefesoarde manager éomfé%‘éﬁe@et%‘%ﬁ?éé‘z‘g‘gn%@m&pﬁ

o namessbrononcpeRaly T e EE AT fapmemoarbl i tadie

st;%zﬁgﬁ)%g B3RQA9GnAr ocessor is further configured to

receive delete TS (DELTS) request .
messages f r{apdihd meseager @Irbwéoﬁdl@%?ffgr@nﬁ%%;c . and
13. A central controller confiqgured t £t @r Admitted
reokivel msth adwissipr( W?sﬁwec@%ﬁaﬁ%sctgnft?@g‘fl erw ) d
conprisjng: an .ant.e ; ra0sed hhardesombtigor 1sgready
Paﬂ!a«ﬁ%%d‘agarﬁe§§1108nbegg%te?§lhbrr%ssages; a receiver

tocl??enf'. gured to receive adm ssion control nessages; and
At =5dni ssion control unit conprising: a resource
dat abase configured to store resource infornmation

associ ated Wt | ural i : ifRst BRosshgepes®ssor is
meshlhet whbR ME’doaﬁ aanﬁglr%%e%glcdﬁ%ﬁs ° ge@ldo ADPITS
resource i ;o€ ADDTS Qo8 mttapa¢HsaBes f I
f‘WEé,er -Cf?-ﬁ/ggggd béggfgéeéut e selector for cab(éul ating
%&g iessnaddrom 4 bantrabiredbadmisieRSOBEPHEEN a source

nd a destination MP and for

12. The MP of claim 10 wherein the second message processor is
further configured to transmit and receive delete TS (DELTS) request

messages from/to a centralized admission controller.

13. A central controller configured to operate in a wireless mesh
network, the central controller comprising:

an antenna, |

a transmitter configured to transmit admission control messages:

a receiver configured to receive admission control messages; and

an admission control unit comprising: |

a resource database configured to store resource information

associated with a plurality of MPs in the wireless mesh network and to
maintain current resources/quality of service (QoS) capabilities of all

MPs;
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selecting a best route; and a nessage processor
configured to generate add traffic stream (ADDTS)
commt nessages and ADDTS nodify nmessages in response
to ADDTS request nessages and ADDTS reject nmessages,
respectively; and to generate delete TS request (DELTS
Req) nessages for transmission to internediate MPs in
response to DELTS Req nessages received fromthe

source MP, and to informthe resource database of
rel eased resources. -23

a best route selector for calculating traffic loads on the
various routes between a source MP and a destination MP and for

selecting a best route; 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; and to generate delete TS request (DELTS Req) messages
for transmission to intermediate MPs in response to DELTS Req

i esource
messages received from the source MP, and to inform the r

database of released resources.
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