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[0003] In recent years, there has been an increase in demand for
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the TSs to a next node. A TS may proceed froman origination node to
a destination node by "hopping" fromnode to node. TS routing

al gorit hnsg rbagdre that TSs are routed efficiently fromtheir
origination node to their destination node. TS routing algorithnms my
dynani cal | [P08#Hapin reeent fremg dlsere has heennmsincredeinrdemand fofeyideabieadeba to
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in demand by offering a variety of wireless products and services. In an effort to make
these products and services interoperable, the Institute for Electrical and Electronics
Engineers (IEEE) has promulgated a set of wireless local area network (WLAN)
standards, e.g., IEEE 802.11. The products and services that conform to these standards
are frequently networked in a wireless point to multipoint configuration. In one
confignration, individual wireless devices (e.g., stations) may comuunicate directly
with an Internet access point, with each of the wireless devices sharing the available
bandwidth.
[0004] Another configuration may be a mesh network. A mesh network may be a
distributed nefwork having multiple wireless nodes. Each node may act as a repeater
capable of receiving traffic, transmit or transport streams (TSs) and relaying the TSs to
a next node. A TS may proceed from an origination node to a destination node by
“hopping” from node to node. TS routing algorithms may insure that TSs are routed
efficiently from their origination node to their destination node. TS routing algorithms
may dynamically adapt to changes in the mesh network and may enable the mesh

network to be more efficient and resilient. For example, in the event a node is too busy
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] C ai med subject matter is
particul amy2@onatresi out and distinctly clained in the cpotiusgiotgo7eo
portion of the specification. However, guch subject matter may be
understood by reference to the follow ng detailed description when
read with the acconpanying drawings_in which: [0011]] FIG 1 is a

di agram of an exenpl ary nesh networ ng to an enbodi nent.
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accommodated, the TS request may be denied, and the admission request may be
propagated along other potential routes,

[0009] A method of controlling a traffic stream in a mesh network comprising
receiving at a second node a traffic stream admission request to admit a traffic stream
from a first node, determining a traffic load for the second node, and determining

whether to admit or deny the traffic stream from the first node using the traffic load,

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Claimed subject matter is particularly pointed out and distinetly claimed in the
concluding portion of the specification. However, such subject matter may be
understood by reference to the -following detailed description when read with the
accompanying drawings in which: .
[0011] FIG. 1 is a diagram of an exemplary mesh network according to an
embodiment.
[0012] FIG. 2 is a diagram of a portion of the exemplary mesh network of FIG. 1
showing traffic streams (TSs) transmitted and received at an exemplary mesh node
according to an embodiment.
[0013] FIG. 3 is a diagram of a portion of the mesh network of FIG. 1 showing the
traffic flow information for an exemplary node and each of the nodes in the

neighborhood of the exemplary node according to an embodiment.



[0018] FIG 8 is a flow diagramillustrating adm ssion control of a
TS at a desdeovabiTass node al ong a potential TS route accopgdiqg2dobofiso
enbodi ment. [0019] FIG 9 is a flowdiggramillustrating a nethod of
adm ssion control of a TS at an exenplary node along a potential TS
route accoiqgi ‘glg g, an, empodi ment. [0020] FIG 10 is a bl ock diagram
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may include, for example, a first node 101 through a twenty-third node 123. Network




6 [0026] Mesh portal 118 may also have a link to the Internet or
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many different types of networks, such as but not limited to, token ring networks, and/or

802.11(b) point to multipoint networks, and/or combinations thereof.
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Net\>//\or k Al 011(1:&) ion égﬁ% If’%ﬁ{ﬂ]e ne%?gﬁhﬁ@cfmﬂﬁ‘%%%tsﬁ;‘ﬁbndge may serve
reservati onsa tomieetiors bétvern e of Madesdes Thehdleeh nbivRk ti00aME HBYInternet

represent th éi ne that the channel is unavailable so that the"nodes
117, 119, ef?%,e ﬁ?‘ZG%oupl ed to node 120 may be capabl e of receiving

Chat the dhandel o BRES sp ke Res 390 eb 2oy BB BEDAR e atoeBipgints,
119 AP s e kit pceh Lt .
L;a?hfat eg??zjg%t%%ch[a%é@gos ﬁdég%’it Eﬁgebﬁxg PejAEyMAPs, and mesh portals may form an
upper layer of mesh nodes in the mesh network 100 hierarchy. TSs originating at non-
mesh devices and stations may enter the upper layer through mesh portals and MAPs.
The TSs may travel along the nodes of the upper layer of the mesh network 100 until
they depart through another mesh portal and/or a MAP, _
[0028] FIG. 1 also shows the routing of an exemplary traffic stream (TS), shown as
Mo. In an embodiment, TS Mo may originate at a node 108 (e.g., a station 108) in the
mesh network 100. TS Mo may also terminate at a node 113 (e.g., a station 113) in the
mesh network 100. A suitable TS route from node 108 to node 113 may be determined
using a routing algorithm. After a suitable TS route is determined, access and TXOP
may be negotiated at each node along the route. TS Mo may then be transmitted along
the route. Node 108 may be capable of translmitting TS Mo to node 116 in a first hop
H;. Node 116 may be capable of receiving TS Mo, and may be further capable of
transmitting TS Mo to node 117 in a second hop Hz. Node 117 may be capable of
receiving TS Mo, and may be capable of transmitting TS Mo to node 120 in a third hop
. .-.-Hj. Node 120 may be.capable of receiving TS-Mo.and transmitting-TS-Mo to-node-119
in a fourth hop Hs. Node 119 may be capable of transmitting TS Mo to node 113 in a
fifth and final hop Hs, of this embodiment.
[0029] FIG. 2 is a diagram of a portion of the exemplary mesh network 100 of FIG. 1
showing the TSs transmitted and received at an exemplary mesh node 120. In this
embodiment, node 120 may be capable of transmitting and receiving TSs from four
other nodes 117, 119 121 and 122. Node 120 may be said to be in the network
neighborhood of these four nodes. In this embodiment, node 120 may be capable of
receiving TSs Ry, Ry; and Ry, from nodes 117, 121 and 122, respectively., Also, node
120 may be capable of transmitting TSs Ty, Th9 and Ty to nodes 117, 119 and 121,



[0034] FIG 3 is a diagramof a portion of the nmesh network 100 of
FIG 1 show mg7adrestraffic flow information for an exenpp@ysiecaoeid0
and each of the nodes 117, 119, 121 and; 122 in the nei ghborhood of

t he exenplary node 120. In an enbodi nent, nei ghboring nodes may be
defined as nodes w thin one comruni cation |ink of a node. The

nei ghbor i AEATBYELY-oNOkdde 11 fiys srampledbenader 1171019, 0212 heng nopSleafTmodes,
FIG 3 sh d t t Hhe saeine portijon f

e duri e e S 2nBaeE S0 e Gk ST IRy g oo tdCasBlenls T b
node 120 dris aéackesdfl7i 1, neihbori ng nodes 117, 119, 121 and 122. In

an enbodi ch,_nade may transmt T and R as part of the node's,
beacon. E ﬁgor%ocei}gwnﬁﬁl asfcf‘%ﬁrﬂi@o‘inaft’ 8 THREgEFHed gV ongsctors dbe 3 Gansmit
receive t rabfot Gnli0ngedefVeOFdRIr). O fanOBbABmRR ry

exanpl e, node 120 may trea_msm')t its Téﬂénd Ill?l g%?{]?gT%gggggg%a‘?&%Bya%%
1220 may Beachempf Brs@cpypiethen Heichyst inigansodedatofissncidied 1@ th th¥AS over an

nei ghbor i . 122 _also. transm ir
respectiv % %ﬂgﬂﬁa IS%A%%P%@B’I%E %}é%%ﬂﬁla?s,(:hﬁlée(g NdVRY é‘%el:f” gil@?ﬁﬂ e%?iﬁc load
T22 and 2.022nedimmoddeapancgde 3his uphtekhada tﬁwre@téaeﬁte@wet?;aﬁﬁﬂesmht@tmy
t hese paraneters. 0.0%51 ach node, by nonitoring. the ’
beacons- ol egﬁ’ﬁovraﬂ nfiGaEs the smapnd ef Hmgiaseupipg on demshangelasdusy evirdhel
and hence ebhBlidhvaideaRl & oAbl m TJ‘%I‘Bé chﬁliuﬂe—l? sb efihf;enl'a(?efgs N s, a
hed y formng a and ’

node' s nei ghborhood may be determ ransm-t
regei ve natepsmityaétor Too (aldviRas 21N enaydwse ot adahenmwithfthd st Eenenthdire

pai r may . ond to the t 1t an eive, paraneters_of the |

nodes in El%éﬁlﬁ%’s ”h‘é’thﬁ_fO%?q‘%Q&%&og&iﬁﬁp ’E“Hi@rﬁgéﬂgéﬁﬂﬁ‘é?@ﬂwm bging
i nformati e fihe/irih® frag AT8IT,J frdftnddePBI0 B a8 qw,e@keftﬁimﬁﬂll%ﬂt ®lin
t he nei ghbori ng nodes. R, _Tx and Rx may each represent a val ue, &

T, .
vector or 1€ WaEy trx, 1 toBett £35 Tx diopt aodenbibtolmglentd), awhitedbutthelement

and 2,17 borE Fme Sk o $9RE4 B9 AR Rsab Y5 of RN T B Getmbie 11

and R21 p&urthf elomenipde,, d2the teamemiixRcand,R220 pauld bé 8efongRe rbde 120kres

120 may parfze t he received E gnd R pairs to populate its Tx20 and
Rx20 rmat r FREETISELCIRY, IRG Bmece bt ket irmds thetire Reamisdegn e chassbfi th
| east in &aﬁgnu\ggig,ﬁongqq.ppégfssg_he mesh network 100. For exanple, row
17, colum 16 of Tx20 may be popul ated with the anount of time it
takes a THOBA] h&imilats mireqcit econRap@bowd 7s 212)malehavt GourHidrBerlid Wah the

i nfornati o b vai lL.abl.e in. th ansmt vector Tr of node
117 and Ao PRt B8 Bidiit 38 S rectying Tt BT Epmineds 47, e focpnd element
col um 22beihg BeXnemyo 16 r@epiel St SR Mrd rbRE 1 80H ;A o144 IR .b'ehgttnfgé;&%e,

node 121 to receive a_ IS fromnode 122. This time 1 nfornation
al so be aWal FuFACeEVER Th&r Bew nadevigd: ard thefoudlh clvodat hé&ihg dindtimbetp,, to

transm t 10T, 22 .10 T traffic | oad around -node
120 nmay eele T8 &l 199060 Ohr %Sd%ée’%e SSRORE SFMSRE trax@iiprecerve
val ues f ovectadhu 2l arvenild be eaeisiteepais $20Hodw2. raneh 20T FOEMENARRA 6.
row 21, '(I:"%l um11622 of .Tx20.which represents the anount "of tine it
takes a TSt BECt RS e HBE O BiRdRodiee ehannebfoydlie tramenissign bETS Ry per
conpared gt h row 22, colum 21 of Rx20 which represents the anount
of time it takes node 122 to receive a TS from node 121. The naxi num
val ue of B82H t Tha&aific loed ¢l imni ths anfoulix 30 tiardthRxAQ MENLHOREREM e

th il.abl e.ti f T de 120 b th
tranomt Al 8 BRHE0ER I6BE ok BloGh fihe STTna: R Hfnonau@het radow
21, col unmay Be @eiermiRaes @Hﬁoﬁsh@a}%nﬁéﬁﬁiﬁ%ﬂsﬁe{ﬁ?ﬁ{rﬁaﬁ th ?!@Zeglh%gferg%d ig,upnades

unavai l abl ¢ to node 120 because TSs are being transm
node 121 ERdnavae capeble ghmoritaringfthe hisanehenmeimsvabmenst (@) Bk id¥efion

and Rx20 Pajdist | e in.part 1o deternine the |ocal
traffic Ia(%ad at&ﬁ%%g% 1@@%%%‘5/% @ﬁ%pcoﬁ ]g%f{? };éo E?n@ef%a%e RrPusH Emeeltasy)-
Node 120 may also be capable of monitoring the quist time (tgnay) of the network

allocation vector to account for the fraction of time node 120 may not transmit, even



[0039] The traffic | oad may then be used by node 120 to determ ne
whet her t W&y moi/g47astequat e channel bandwi dt h avai | abl e arpomdsmosiesnic0
to admt new TSs. Node 120 may ensure tdat the new TSs can be .
accomodat ed without interfering with other TSs being transmtted and

recei ved node 120 .0t at ,ngi ghboring nodes, Wien node 120 receives

a TS adni ?‘@2‘ ﬁ@qégﬁ %“%d%iel‘iﬂ%ﬁnrfﬁ?ry %cﬁﬁa&? dhathieehenedi nnatelpsyst The
with the tNahbitc AigRdust veds: n ' Ldsehv | e
of receiving the TS and trans‘m{lﬁﬁwﬁg% %§£a;ﬁr{8éaft gﬁt ﬁ%%%%% h%sgtﬁfzﬁﬁﬁigom
route wit HguPURdiER pPdes. nFheviquist triveltod Bomagtrepresent dhe HodethaRthe dhfnmdde

120 can a t T e dmt t S. 10 If
rode. 100 (EATHRARS daSad Rl T 0810 0T o gt ial Suay neapatde of
The previ eusivingeomyuridagond Avekeodas bitet it @dgordot hmd et e riRe that
t he next rrrrn%{st appropri ate route and/or another appropriate route to

the desti i3 FRAnRlGE dmagaikblerdugdp jhanGoAskys dndisattons 20d thy QEAOIME(Gay)4s
. 0 . . I o
the t raf e ProctoRPUlITAC mpf 1EREQ, AP old T Ble st netu it Hgrtay

t he nodes bt1qpresented byAhe aqubtid®2 i n t he nei ghbor hood of the exenplary

node 120. nei ghhors, of nodes 117, 119, 121 and 122 are al so
shown. No&g&%éo%ﬁgy F

P¥angifft a sum vector 520 to each of the

nei ghbor i nEN3apdesG. Eash Mgt RAHA0YE HER e %&ﬁ@g@%ﬁ] %Igie? elil wing

respective sumvectors S, with node 117 transmtting ,
t ransmi t t igiraiio flonpidorppdion detramexeriptayy 80de 12(hencheth of 2 nodes 117, 119,

transmtti 2 e of y contain the collective .
transmt égg a:rﬁgcte%z\lfg{: ﬁeﬁ%@@?%b&%onog &g{a% ?’Wéﬂpﬁ%ﬁe“% e h 1 @D grabodiment,
nei ghbor i mgighbatésy nddes amayeltbdatingen noldtewBEE o8 otimaficatef Qink AT I He.
i ncl ude f érﬁlh@ggnts, wi th each el enent representing the sum of

transmt RE fPfiessolodsdde aromotles EhbH 185 12handhdRghdwsnglG. 3

nodes of ggaes 12%odddhBedde . the.transm
and receive timnes 0of n%cclliea %ggtbﬁgege@%b@@%@%%%gw as}h‘ﬁ‘??bt%]at
t he trans#icspghidon Gerdnigting wescalingddendd]2G el tdvbrof ie) RABHorRR 0B
the sum ofn.}; t’ielgt %stm%ﬁnghrece%v times_of node 121, and the fourth
el ement nay ’be’t he &mor thE fR 1 53 Rodeenpetransiis T ¢nd Koareparpol
[0041] Ontheasiviantiageorf Bidhansdidiy 415 Sol e,
that S may be smaller in size, agpr ox?ﬁah#%%@%g?‘;mgﬁg%g%§§6% %Q‘?hvc?

R« in an BABSdioagniormafien oy ithalneighbdringt hodesanBob axeimbld! hodee §21B ehayo

transmt ] i 0f: .. JThe qverhead may _be significant,

bt ooor al | bt fe 188 RO TS Yo RS e it Yy Reighbsing
nodes havhoiys mémpdedRQhites)eighbOfAL hoade 71299 MBM RN 30l R%o transmit
transm ssj,ons of thegr;ga_%g)bors of node 120 and store the S vectors of

eagh of tHEY REPGHBGY _ g ok japd Road'1f §1d Riod®: 220 Rapynt &, and Ry, to
e o1 e A0Sl 900 AL ST B (1 1 0ve an

colums representing nes es In the nes The | oad

mat ri x STOR3S]. baghomden by dnuvitohing Hike bemfbﬁsf-oihéi@ﬁmﬁngaﬁﬁheé,eﬁlﬁ%r.\d?cﬁ%ﬁi%s e
e

for each =S, hei ors.. In enbodi nent, row 21 o

| oad mat rt?l{e( lc%z%ij?}%;n%g%c %?8@ ﬂ'ﬁ‘gg%’e\ﬂi‘? %Vagg@lﬁé’ﬁ%@“’iéfh- sbhe loeg) s wafticAepdtine
S vect or 4 nods’nadighbahoodawy SMARH B¢ 9fm; : i X ST A
be popul ated_w tﬁg'?he g(l)erregtzgeoﬁ‘i&&l corgfespo%gfanggr?sgnf%{éé getfﬁ]ivgf%X
transmit RHAT¥ 8BeRre Thepevomdnodennoaf the Banshd Remaitadey d@2espditto the

traffic | r e 11 then_be determined at |east in
part by ctg'%glél?ti a%g r}tg Crégﬁésj%ar%%gtﬁ cﬁél&ee? S%We%?sgﬁ?“ﬁ%ﬂfrwoaﬁai and| Reemiasig

a rel ati vibenrhx ipopniatedl with iffofm@HAMRbA, the OMVi¢HualC®! MATR 23 ] be
conpared with.row % ¢olum 21 of ST angiw%lﬁrgmrﬂe at'i ve%%ngglgen%%eva W
may be usdt? phemgighbarngpedosatl; BnTx ¥aé Raumayodachlrtpreamt & ohlusys wRidr or
conpari sqngapmy then be used at least in part to determ ne the

traffic | oad around node 120. The traffic |oad around any node in the

[0036] For example, node 120 may monitor the beacon of each of the neighboring

nodes. Node 120 may receive the Ti7 and Ry5 pair from node 117, Tio and Ry pair from



[0044] The calculated traffic |oad informati on may be used by node
120 t o detwar miome477§s new TSs may be admitted. When node 128r/0en@5NAS6RA
TS adm ssion request, node 120 nmay conpgre the admi ssion request with
the traffic | oad and det erm ne whet her node 120 is capabl e of
receiving the TS,,..and may forward the TS to the next node in the

route wi t HRHE §ldobaramd Rop pasiiFuar 09ds 12k, and dez a3bRex pajt fiem neddd22i Aode
t he nei ghb : i I el N f or.war di

the 79, “nods §onPa TR T GO RRAR 6 p0i B4R P R RAMEL Bl
recei vi ng @mdarfdosalandiof glxtzhend Bxonmde cdZespony at dastcin plrewhb aneid bethe

previ ous nod I ke, routi al i thns ass node 120. .
Ther ef or e, m?ﬁl Ig?ﬁk{%r#gg)gl %é)ﬁle?{alﬁ&fg‘lo’@ P C?]HE"I’T#S P WEwIe PopUiaieg with the
measur e orarS@in€ uf ghe it ket Rafd icbd Rakknlifed Hehy nd®i ORI 1?.ggﬁj%$ﬁm

the traffic load information to perform adm ssion control.
FIG 5 is afamgbemmayelsa bsaveilahie bfthe ransmit veqtest Tuo 10 nodo1 167 ankdl ths rebeive

showi ng tr i.6 | ! J s exenplgar ode 120 and h.

of the nodag AL PheAe B "B S 38, BHIR Bk REs ey et Wi
exenpl ary thedecant of dinmyg it taken neddadi e rkceive af T'$ crdh adhle aQUNGhRAGH.
node of the_.nmesh netwoyk, 6100 | be det erm ned by measur enent and

Toni t or | ngSREPEHBLRERGIAEETe RN B tigEoaive NartarE e ToRRd2 hard b srssol
nodes 117,vebd? T, dhoapdpd22 are also shown in FIG 5. In an

enbodi nment, eacﬁ of the nodes may broadcast a parameter such as busy

tines. Eadf03il tThe tffiedoahgronndsade 12hmaytendetmiined fohBxgsnd Rxyg by

det'ect ed j ective . PILTY. The channel ,busy. tipes may then be
br oadcast b%ﬁ{ngg% Ehé(’)ﬁl%fq T Sqlies fog %E%mmﬁereieéﬁe Ré?s Hg&?‘%ﬂtﬁndi Rgoppr
for busy iaxdinphf fownS1.006¢mANe A THIPHRIcHeEeE Nt the aMASt o iiBe ?trfﬁl%e%a &

time, T, that node 120's PRY reports that the channel is busy,

t
may be br d9defepsmliediiont pgde 14 ctoqeigAbbmey b cooweretieithveow Adrtotwnn 21
t hei r PHY 1 (o) i el especti ve.,PHYs
ndi cat e Theochanan FpEesiE (BB GhPE: L8 pldiCi i [ RRERE s O
br oadcast nodedal.nddsunednbms yalie meachl @éhsimy rdeeivegRiks ok2ry ahd Rx%) may

nei ghboring._nod 117, 119, 12 nd 122. Node 120 nay receive Tr
T Ton ARt el i uatly fmicrior paved Srat Rede | A beeusabe frensmit

L, et i, T, () 4 S0 oo
nei ghbor i AgPrAsHEe adet of Ginreathe dtasemitmmédiwm it heawilablege node 120 becauge
TSs are being transmitted between node 121 and node 122. The sum of the maximum
values over the Txzp and Rxyg pairs may be used at least in part to determine the local
traffic load at node 120. The traffic load at any node in the mesh network 100 may be
determined at least in part by utilizing the equation:
[0038] Zmax(T %o BX;)
6
[0039] The traffic load may then be used by node 120 to determine whether there is
adequate charmel bandwidth available around node 120 to admit new TSs. Node 120
may ensure that the new TSs can be accommodated without interfering with other TSs
being transmitted and received at node 120 or at neighboring nodes. ‘When node 120
receives a TS admission request, node 120 may compare the admission request with the
traffic load at node 120 and determine whether it is capable of receiving the TS and
transmitting the TS to the next node in the route without interfering with other TSs at or

near node 120, If node 120 can accommodate the new TS, node 120 may admit the TS.



time. The traffic |load at any node in the nmesh network 100 may be

cal cul at etvzooreds58s in part utilizing the equation: [ O004F¢T/ETNec/0Dn@ENV
[0048] The traffic |oad may then be utifg zed by node 120 to determ ne
the ability to admit new TSs. Node 120 nay ensure that new TSs do not
j eopardi z thgl T@E) currentl be('ingﬂlglr ansm.tted an recei ved at nodes
in the nei P hE0d e A B9 hegefvEy Bodrsldlimaysreect by dsst The
node 120 mayvieTRRAE hie BEiSRIIRNa IBANES lil tﬂaedét%&fl%f Ctpgoﬁé;(tgfﬂgst

may determ ne whether node 120 is capable of receiVving
forward thPPTEpTial ot suker asdlervippinpuiate) @@tﬁaﬁodhzldeqmdmenoidde,r effeStively
If it is Wtaﬁt node 120 is able to admt the new TS, node
120 may admt the & it is determ ned that node 120 is not able

to admt t[0840jeFIGS4 inadiiagra oty poejod off thdiiediSnetdoek 1D@ of FRYI P'éﬁow
node may Igﬁ/%kffé? ut |, al gorjthns to bypass node 120. 0049] FIG %
is a TS fl8%"4 gﬁ? JIPTRALORAOF AR cxeRpla®i node d 8 end packf oft ersoéqs 1d7, 119,

first nOdelzjll&daﬂZQriﬁ ke ﬂ&g@&ﬁh@&d ISmeQ %rﬁp%@p%nc% df%j_ Ogheaﬂelgﬂfﬁg &es

In an enbodi ment, the originating station
rout e al gotli7; hifs 120 anel 22 arieradsophewinb [Node d 00 esytitanting LOesi eabi E%lto each

statlonND 3. Nod ess or. determnethetrafflc

| oad (904) fé@%%@@#ﬁ‘&“ Y g‘?%ﬁ%@%}%@goa&m% ey rapuvi thelprrepectige
may sel ectsudnvedit o) riad Qod@l!lﬁ,tra%&l%%ﬁ}’?, B@d@@@'tﬁa@&ﬂq- %@?99'11%8 121
For exanple, the route may be-sel ected based on the- tan

_to-t he- nd@PSHEHNE Shie and ézrpfle d 22| tepmamifting Beo. - Baolt elhmp}lt- oﬁ Sctaay ciretain the

degree of riteria,

conbi nat i oc'rr(1)£1 g%rﬁg)r%%l?ﬂ R %’88%85]‘19?%%% té%ﬁagﬁ%ﬁ? ng etoa?ﬁgnﬂégsrﬂﬁlﬂ;@fz’“ﬁg
nedi a acce@slea:ohtamem‘kémms d1ev$ 5 vectat afmdetIZONﬁ@%cﬂﬁﬁki@ﬁﬁeI%ﬂeﬂ@ with
transferred dﬁrl n@t a schedul e service interval (SSI) of HL may

cal cul at ed2Hr SUSPRRGEentng iR sp of fansws andyeceiyg times of @ope tﬂteaoh of
th
e guar anhefslghlhmg ks 6f310cfer‘f’zoss"ﬂléjﬁi’s’t %ﬁbm’ mtapcul a ﬁr%a?fp:ﬁcgﬁnqnﬁt

size (L). The average nunber of packets nmay be ca
part by utap redery tirhes dqedeildd, thsssmc@ﬂ eldBerft 0yHe fhbgushovhist headhit and

needed T ot ey B by T0 P BihEelaReticrsit o B sl e Tansiot eximecive
period of tines®ftibdOR2Widnl thé CoitPEkMetIPha RN §8fe T&mit Teceive

cal cul atlon ma)ﬁ( depend at least in part upon the existing tra
al ong Hi . HgesE Bo‘lﬁxpgtl ng traffic includes a TS of the sanme cl ass as

be’ agor ool wrk L iaae o ALk e of Xl G Sreay Be

over head. stallerrin erszabpmnmateﬂylhalfﬂﬁ%ﬁe%f Th antBNx B ah REHIBIhIM MR ntd}ﬁ

| argest al | vva e NVsDU tes) divided by the physical
transmi ssf gif‘ iﬁmﬁwﬁ rgded tofirappait dyefiia gload unfematién. dafte

Ito ?gﬁgﬁnssg%ﬁa%t%w'?ﬁg XODanfr)rgeg al@la% ﬁ%yh%ﬁgasedggfgkf g% %P%%{P’Ek

by the eq&&Phgirp. nodes having many neightdrs).. [ 0053], N . R
[0042] Node 120 may monitor the transmissions of the neighbors of node 120 and
store the S vectors of each of the neighbors. The traffic load for node 120 may be
determined by constructing a load matrix ST with each of the rows and columns

representing mesh nodes in the mesh network 100. The load matrix ST may be

populated with the sum of transmit and receive times for each of node 120°s neighbors.
In an embodiment, row 21 of the load matrix ST may be populated with elements of S5
representing the 8 vector from node 121. Row 21, column 22 of the load matrix ST
may be populated with the element of Sz cormresponding to the sum of transmit and

receive times of node 121 to and from node 122. The traffic load around node 120 may



[0054] If there is no existing TS between node 108 and node 116 of
t he same st@s®my/ooresf the new data stream requires a srraj:.tggsﬁﬁkmmh@
TXOP nmay include additional overhead fof; handling an additional class

or the smaller SSL A smaller SSI inplies increased overhead per data
ble to_select paths with snmaller nunber of

it. It is .therefore desira \ _ )
Elops. Th: if%aﬁe ﬁﬁ‘é?%‘&‘i a@%\“ﬂé’il @ﬁl@_ﬁvy;@nmpg Banymipamsi/receilie rewy gobgpat Iwérs
et por K ! | AERRling ARBGHYY makalel A Wor bRy FRY e RA B APy
at least in part by the equation: L +

[0056] Thebs earaparet wiibored?2ioahstn @amftyBbfd thel whtivamaxddenlQfudrawyhe

cal cul ate I.h_part by sunm n he TXOP for Hi, and dividin
by the SS?“S?%F&%%& AR 'n%hetﬂ‘én?g( 'Y CAMMn g OReFIsqussmay then be

schedul ed usedhe ldasafispart tedetefthinedBe thYrid MRARIar&@RIPEL! 18, S§h? taP€e Toad
traffic load due to H nmy be sumred with other existing traffic

| oads due #BURESAYERYIe §e TReRl meogorkTHY tesurbst dotaminadadtf least lin pertrigythe
be repres gGhat least in part by the equation: XTXOPHT OPK [0057]
+ L SSI HIK SSI 'K [0058] The upstreamt][afflc | oad at ?pde ﬁggegagre
remai n undioa4gied) tlps agreal cul ations for non originating

di scussedqﬁedrngi na ter@FOOS@? Node 108 may conpare the sum of the

upstreamtraffic | oads and the downstreamtraffic |oads wth a .
pPedet er mi Ihﬁ%‘{]l obitf GiuiebiralticJorbindpmiation wirot beeuseiVby nbde d2A thdetermine

omrodat; Il ' acco ated, . node 108
?r;; reserv gﬂ? \ﬁejﬁs'lsxﬁ(ljajf %ﬁgg{g?&eéa‘f m%aéf ﬁ?ﬁ? ggﬁ%@%“,’% %@ﬁ a@Wég_SB’é’a’@Bﬁes » node
si gnal , ani@Oseay campardrthe sitmissioaguegsést tatnmdeardEé 1638 S8rRGE 8Pifther
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9120 is capable of receiving the TS, and may forward the TS to the next node in the
route without jeopardizing other TSs at node 120 or other nodes in the neighborhood. If
node 120 is capable of receiving and forwarding the TS, node 120 may admit the TS, If
node 120 is not capable of receiving and forwarding the TS, node 120 may reject the TS
and the previous node may invoke routing algorithms to bypass node 120. Therefore, in

- an embodiment, a node of the mesh network 100 may measure or calculate the traffic
load in their neighborhood and use the traffic load information to perform admission
control.

[0045] FIG. 5 is a diagram of a portion of the mesh network 100 of FIG. 1 showing
traffic flow information for an exemplary node 120 and each of the nodes 117, 119, 121
and 122 in the neighborhood of the exemplary node according to an embodiment,
Traffic loads around each node of the mesh network 100 may be determined by

“ﬁleésu;:;ehﬁent and monitoring neighboﬁng ;10-c_1<;s ﬁ)fé scala; ;);;an{e;:ghe neighbors
of nodes 117, 119, 121 and 122 are also shown in FIG. 5. In an embodiment, each of
the nodes may broadcast a parameter such as busy times. Each of the nodes may
measure the channel busy time as detected by their respective PHY. The channel busy
times may then be broadcast by each of the nodes.

[0046] Node 120 may monitor its PHY for busy indications over one or more beacon
intervals. The amount of time, T, that node 120’s PHY reports that the channel is busy,
Ta0, may be broadcast. Similarly, the neighbors of node 120 may monitor their PHYs to

determine the amount of time that their respective PHY's indicate the channel is busy.

The neighboring nodes may also broadcast these measured busy times. Tyy may be used
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above. [0062] F 7 s?ows an exenplary hop 111 of TS, Mo, along a

potenti al [#&wr0U apéb fiapg to an enbodinent. If node 120 receives
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eS8 DU BRI UL R ol o e
at | east foutgsaotthe! pedbinkiieh QK M nodBX (N Node 108 may assess or determine the
. traffic load (904) according to one of the methods explained above. Node 108 may
select an appropriate route, which may be application specific. For example, the route
may be-selected based on the-distance to-the-next hop, the traffic -load-at-the next hop— -
node, the degree of the next hop node, and/or another criteria, and/or combinations
thereof. _
[0050] In an embodiment, the average number of media access control (MAC) service
data unit (MSDU) packets to be transferred during a schedule service interval (SSI) of
Hy may be calculated. The average number of packets (N) may be the product of the
guaranteed data rate (G) and SSI, divided by the nominal packet size (L). The average
number of packets may be calculated at lest in part by utilizing the equation:
SSIXG
;]

[0051] [



0066] R R [0067] The TXOP may include additional overhead for
Landl } ng mgamama]mmmal class or smaller SSI. In this siteat/iusmwosbdeeso

TXOP may be described at |east in part jgpon the equation: [0068]
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the equation: Wlﬁa}f(_ﬁdf%g?nax( -, max ) RR

[0054] Ifthere is no existing TS between node 108 and node 116 of the same class, or
if the new data stream requires a smaller SSI, the TXOP may include additional
overhead for handling an additional class or the smaller SSI. A smaller SSI implies
increased overhead per data bit. It is therefore desirable to select paths with smaller
number of hops. This can increase efficiency as well as improve the aggregate network
transport capacity. In this case, the TXOP may be determined at least in part by the
equation;

(0055] max@2L 4 0, L 0)
R R

[0056] The total projected downstream traffic load at node 108 may be calculated at
) least in part by summing the TXOP for Hi, and dividing by the SSI for Hj, and
summing the TXOP of all the other TSs scheduled to be transmitted, divided by their
z;espective VSS.I.‘ The traffic load due to H; may be summed with other existing fraffic
loads due to TS departing node 108, The downstream traffic load may be represented at

least in part by the equation:

TXOPy, , 5 TXOP,

[0057]
SSI,, 4 SST.

[0058] The upstream traffic load at node 108 may remain unchanged. Upstream
calculations for non originating nodes are discussed hercinafier.

[0059] Node 108 may compare the sum of the upstream traffic loads and the
downstream traffic loads with a predetermined load threshold to determine whether Mo
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E/\g075] Thave odoabaps®n] ect ed upstreamtraffi c I _oapl at nodep@dR@simyodeeso
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111..1 and summi ng the upstream TXOP of all the other t{affl gSISt r_?_ﬁrens

led to .arrive at de 120 divided by their respective SSI.
Craffic | o Ghaseppuossh yHshiaderipgl Mﬁéﬁ@ﬂn @a@pmg%odat@if fbde | Untimy
to TS byl 0 Is l.ghbors k, node
117, hode 116 node 121, ot e A0 BREReRn th e BeROLHER Bl denaym
be descri batmiggion rwgyest fnneds 116ugdhertiee secpsabiagiie iE}i@H Ek_ Txoioh
0076] K -l S SS| 00 d 0, after making e
Eibove] cal( (azt{qu% (r)H%)s aj? n%ﬂaﬁ%ﬁggge{htehim%aﬁuéﬁgn%@ér éhoﬁnt}ﬁff%ﬁoﬂfisc mayads
and the doanstioned by Qatl(For diansie, awhibmay BNGRRS IgRSY dlaliitho DY SRRk
to, at least,i art, determ ne whet her can be accomodat ed. -
i's deter mi ¥R @ﬁgfo To8! tas ipleraghive earaiattas, ofifdod allﬁOSdO%yo Tg@bét&ﬂsnﬁé‘l@pe
TXOP, upd t ' | I st and send an
adni ssi gna?gjugg? h?%ﬁ:njgggg%égﬁqgﬂoésw stﬁ%g‘f‘%?’ﬁpdh%od“w&?nwaxéme QeS
accomodatseeiiiiac dewsnnayQdf allestien neydalsode atehphahed anthede E’?ﬁé@%u%ﬁ
node 117 en i %dm' Ssign g({ the TS M. [0878] In aIn enbodi nent, tthe
TXOP cal C(jjl a%(‘lmg{%é ?in%lp%}ge%. a4, sEeayy| dShegragde anpares tacglised noyti@oSf . e
The {1 af f itaniwigth getiabRdRt bRt fR8 nbhigaNRld compar i sons may be
QoS specific, [0079] Figure 8 shows the fina 10p D to a desti |
station, riBeRdl1Todepiy swyomaintain the TXOP reservation until it receives a demial of

admission from a downstream nods. On receiving a denial of admission, the origination
station may cancel the TXOP reservation, and may invoke routing algorithms to
determine alternate routes to the destination station 113. If an appropriate route is
found, node 108 may restart the admission process described above.
[0062] FIG. 7 shows an exemplary hop H; of TS, Mo, along a potential TS route
according to an embodiment. If node 120 receives an admission request from node 117,
node 120 may calculates the upstream (fourth hop) and downstream (third hop) TXOP,
and projected traffic load. For simplicity and generality in describing admission control
at node 120, the upstream hop may be described as H; and the downstream ﬂop as Hiq.
Admission contro] for node 120 may be applied to any node or hop of any TS in the
mesh network 100.
[6063] In an embodiment, the average number of MSDU packets to be transferred
. during a SSI of H; may be _calculated. -The.average number of packets (N) may be the
product of a guaranteed data rate (G) and SSI djvided by the nominal packet size (L).

The average number of packets may be described at least in part by the equation:
SSIxG
64
[0064] 7

[0065] The downstream TXOP for H; may also be calculated. The calculation may
depend at least in part upon the existing traffic along H;. If the existing traffic includes

aTS of the same class as Mo, and does not require a smaller SSI, then data packets from
M may be aggregated with the existing TS without the need for additional overhead.
The TXOP for H; may be the maximum of the relatively largest allowable MSDU (2304
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[0073] If the TXOP includes additional overhead for handling an additional class or
the smaller SSI, the TXOP may be described at least in part upon the equation:
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[0081] The mesh network 100 or amy of the nodes may partition access by QoS

requirements. One method of QoS admission confrol may be to divide the TS classes



[0090] The disclosure nmay be enbodied in other specific forns w thout
departi ngWQ aM74%8spirit or essential characteristics. Faowvdameniobed
enbodi nents are to be considered in alljyrespects only as illustrative
and not restrictive and the scope of the disclosure is, therefore,
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transmt ang re actlon of tinmes from a nei ghboring node; and
determ ni n ?’%\ﬂ& ér tné”%?ﬁqd ~deny the traffic streamfromthe
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urther conprisin
arrrlp exempla%y node along a potential TS route according to an embodiment. The node

may receive a TS admission request (902). The TS admission request may be
transmitted from another node or the admission request may be for a TS originating
from the node itself. The node may determine the traffic load in the neighborhood of
the node (904). The node may determine the traffic load at least in part by measuring
the load at the node or by determining the load from information transmitted by the
neighbors of the node. Traffic load calculations and measurements may be
accomplished by various methods including, but not limited to, the methods and/or
equivalents described herein.  The traffic load may be determined through
measurements at the node itself combined with measurements transmitted from the
neighbors of the nodes. An exemplary hybrid traffic load calculation is also described
above, which also may be utilized to determine traffic loéds.
[0083] The node may determine the TXQOP (906). If the node is the originating node,
the downstream TXOP may be calculated. If the node is the destination node, the
upstreamn TXOP may be calculated. If the node is an intermédiate node, the upstream
and downstreamn TXOPs may be calculated. The node may compare the TXOP with the
~IXOP _available (908). If it is determined there is not adequate TXOP availabie, the
node may then notify the requesting node that the admission of the TS has béen denied
(910). If'it is determined that there is TXOP available, the node may reserve the TXOP
(912), and may send a TS admission request to the next node (914).
[0084] FIG. 10 is a block diagram illustrating exemplary components for the
apparatus and the means for apparatus for admission control according to an
embodiment. The apparatus 1000 may include a module 1002 for processing admission
requests configured to process a TS admission request, a module 1004 for determining
traffic loads configured to determine the traffic load of a node, a module 1006 for
determining a TXOP configured to determine an upstream TXOP and/or a downstream
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'3 implementation decisions should not be interpreted as causing a departure from the
scope of the present disclosure.

[0086] The various illustrative logical blocks, modules, and circuits described in
comnection with the embodiments disclosed herein may be implemented or performed
with a general purpose processing device, a digital signal processing device (DSP), an
application specific integrated circuit (ASIC), a field prograrumable gate array (FPGA)
or other programmable logic device, discrete gate or fransistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processing device may be a niicroprocessing device; but in
the alternative, the processing device may be any conventional processing device,
processing device, microprocessing device, or state machine. A processing device may
also be implemented as a combination of computing devices, e.g., a combination of a
DSP and a microprocessing device, a plurality of microprocessing devices, one or more
microprocessing devices in conjunction with a DSP core or any other such
configuration.

[0087] The apparatus, methods or algorithms described in comnection with the
embodiments disclosed herein may be embodied directly in hardware, software, or
combination thereof. In software the methods or algorithms may be embodied in one or
more Instructions, stored on a computer readable medium that is part of a computer
program product, which may be read and/or executed by a processing device. The
instructions may reside in RAM memory, flash memory, ROM memory, EPROM

memory, EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any
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request frigficRETyAipsy thadaray s exgouthd by eapbiessingaldvice. The instructions may
reside in RAM memory, flash memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, 2 CD-ROM, .or any other form of
storage medium known in the art. An exemplary storage medium is coupled to the
processing device such the processing device can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be
integral to the processing device. The processing device and the storage medium may
reside in an ASIC. The ASIC may reside in a user terminal. Tn the alternative, the
processing device and the storage medium may reside as discrete components in a user
terminal. .

[0089] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present disclosure. Various
medifications to these emiaodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features disclosed herein.

[0090] The disclosure may be embodied in other specific forms without departing
from its spixit or essential characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive and the scope of the
disclosure is, therefore, indicated by the appended claims rather than by the foregoing
description. All changes which come within the meaning and range of equivalency of

the claims are to be embraced within their scope.



| . The apparatus of claim 10 further conprising: a service
interval nodule configured to establish a period of tine called a

service interval; and a tinme nodul e configured to determ ne a
fraction of tinme of the service interv for a transm ssion
opportunity for the traffic stream 12. The apparatus of claim

Il wherein the transm ssion opportunity is selected froma group
consisting of a guarantee rate, a mgi JgHﬁthyS|cal transm ssion rate,
a franme size, a schedul ed service interval, an inter delay period,
and a bead¥HATSCLAIMED IS: 13, The apparatus of claim 10 further
conprising a selecting nodule configured to select an alternate node
for the second node if the traffic stream adm ssion request is

deni ed. 114. Annap@camactdmaoﬂmg ac@Ifid Qlehinri@ aandsh atdiotk, SbmPARNEN a
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second node rece|V|ngmﬁggm%ri%fbg§§%%§§gkﬁgga ikqgwh%guest and

det erm ne whet her t ic streamrélated to the
request fromthe firstivipdennusitngd tdveivematfions dfoads fro2Ba neighboring hbde;
The apparatus of ,claim 10 further conprising a measuring nodul e
configured to Ahsure a channel busy fraction of tinme for a channel

connecting the firsteBEdRinkAviichRr RELRNHoMNRAS the traffic stream from the first node

using the traffic load.

2. The method of claim 1 further comprising:

establishing a peried of time called a service interval; and

determining a fraction of time of the service interval for a transmission
opportunity for the traffic stream.
3. The method of claim 2 wherein the transmission opportunity is selected
from a group consisting of a guarantee rate, a minimum physical transmission rate, a

frame size, a scheduled service interval, an inter delay period, and a beacon interval.

4. The method of claim | further comprising selecting an alternate node for

the second node if the traffic stream admission request is denied.

5. A method of controlling a traffic stream in a mesh network, comprising:
receiving at a second node a traffic stream admission request to admit a
traffic stream from a first node;
determining a traffic load for the second node;
receiving a sum ol transmit and receive fractions of times [rom a

neighboring node; and



16. The apparatus of claim 10 wherein the traffic stream adm ssion
request includes a traffic streamclass that is used to decide

whet her to admt or deny the traffic stream 17. The
apparatus of claim 10, wherein the nodyl e configured to determne the
traffic | oad further conprises a nonitoring nmodule configured to
nonitor an average quite network access vector tine. 18. An

apparatus for contrakbkingid wiedfel tfadhhif S8 Bt rdTRS {8t WBMKhe first node
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st ream adni ssi opingdpueadtictogdadnit a traffic streamfroma first node;
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time of the service terval for a transm ssion opportunity
traffic ststremm

8. The method of claim | further comprising monitoring an average quite

network access vector time.

9. A computer readable medium having instructions for implementing a
method of controlling a traffic stream in a mesh network, comprising:
a computer readable medium including:

instructions for receiving at a second node a traffic stream admission
request to admit a traffic stream from a first node;

instructions for determining a traffic load for the second node;

mstructions for establishing a period of time called a service interval;

instructions for receiving transmit and receive fractions of times from a
neighboring node; and

instructions for determining whether to admit or deny the traffic stream

(rom the first node using the traffic load.

10.  An apparatus for controlling a traffic stream in a mesh network,
comprising:
a receiving module configured to receive a traffic stream admission
request to admit a traffic stream from a first node;
a service interval module configured to establish a period of time called a

service interval;



24 21. The apparatus of claim20 wherein the transm ssion opportunity
is selected froma group consisting of a guarantee rate, a m ni num
physical transm ssion rate, a frame size, a schedul ed service
interval, an inter delay period, and a peacon interval. 92. The
apparatus of claim 18 further conprisi%g means for selecting an
alternate node for the second node if the traffic stream adm ssion

request is denied. 23,40 RERR %I):H?guﬁé%ir (CRRLLO! 0GB tar RELLE ﬁ%‘c&&%”&dr
in a nmesh network, conprising: means for receiving at a secon
node a traffic tetasdam adegsisirog noéguest to admit a traffic stream

froma first node; _means for receiving,a sumof fransp.t and
recei ve fractions oﬁCFF%@&“?%Bﬁ@%@ﬁ@?@ﬂﬁ%{Fhﬁﬁﬂﬁwﬁfa&ﬁﬁﬁﬁoa or B AYd
for determ ni ngode téRiving tHeO@atfit frei @dERGAAHOE MACIMIBINEWhE®er 1o
admt or deny the traffic streamfromthe first node using the

. ng .
traffic |oad. 74mitfy dgppariaflicstermeickies 1edhg waneitfroavivgfirsinege weinathe
for measuring a,¢hapne!l busy fraction of time for a channel
connecting the first node to the second node.

I1.  The apparatus of claim [0 further comprising:

a service interval module configured to establish a period of time called a
service interval; and

a time module configured to determine a fraction of time of the service

interval for a transmission opportunity for the traffic stream,.

12. The apparatus of claim [l wherein the transmission opportunity is selected
from a group consisting of a guarantee rate, a minimum physical transmission rate, a

frame size, a scheduled service interval, an inter delay period, and a beacon interval.

13, The apparatus of claim 10 further comprising a selecting module
configured to select an alternate node for the second node if the traffic stream admission

request is denied.

14, An apparatus for controlling a traffic stream in a mesh network,
comprising:

a receiving module configured to receive a traffic stream admission
request to admit a traffic stream from a first node;

a time module configured to receive a sum of transmit and receive
fractions of times from a neighboring node; and

a determining module configured to determine a traffic load for a second
node receiving the traffic stream admission request, and determine whether to
admit or deny a traffic stream related to the request from the first node using the

traffic load.



25. The apparatus of claim 18 wherein the traffic stream adm ssion

r equest

includes a traffic streamclass that is used to decide

whet her to admt or deny the traffic stream 76. The apparatus of
claim 18, wherein the nmeans for deterngging the traffic | oad further

conprises nmeans for nonitoring an aver

tine.

e quite network access vector

15, The apparatus of claim 10 further comprising a measuring module
configured to measure a channel busy fraction of time for a channel connecting the first

node to the second node.

16. The apparatus of claim 10 wherein the traffic stream admission request
includes a traffic stream class that is used to decide whether to admit or deny the traffic
streamnt.

17.  The apparatus of claim 10, wherein the module configured to determine
the traffic load further comprises a monitoring module configured to monitor an average

quite network access vector time.

18.  An apparatus for controlling a traffic stream in a mesh network,
comprising:

means for receiving at a second node a traffic stream admission request to
admit a traffic stream from a first node;

means for establishing a period of time called a service interval;

means for receiving transmit and receive fractions of times from a
neighboring node; and

means for determining a traffic load for the second node and whether to

admit or deny the traffic stream from the first node using the traffic load.

19.  The apparatus of claim |8 further comprising means for accepting or

denying the traffic stream admission request.

20. The apparatus of claim 18 further comprising:
means for establishing a period of time called a service interval; and
means for determining a fraction of time of the service interval for a

transmission opportunity for the traffic stream.
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21.  The apparatus of claim 20 wherein the transmission opportunity is selected
from a group consisting of a guarantee rate, a minimum physical transmission rate, a

frame size, a scheduled service interval, an inter delay period, and a beacon interval.

22. The apparatus of claim 18 further comprising means for selecting an

alternate node for the second node if the traffic stream admission request is denied.

23.  An apparatus for controlling a traffic stream in a mesh network,
comprising:
means for receiving at a second node a traffic stream admission request to
admit a traffic stream from a first node;
means for receiving a sum of transmit and receive fractions of times from
a neighboring node; and
means for determining a traffic load for the second node and whether to

admit or deny the traffic stream from the first node using the traffic load.

24. The apparatus of claim 18 further comprising means for measuring a

channel busy fraction of time for a channel connecting the first node to the second node.

25. The apparatus of claim 18 wherein the traffic stream admission request

includes a traffic stream class that is used to decide whether to admit or deny the traffic

stream.

26. The apparatus of claim [8, wherein the means for determining the traffic
load further comprises means for monitoring an average quite network access vector

time.



