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[0004] Another configuration may be a mesh network. A mesh network may be a

distributed network 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



operating characteristics. In sone nmesh network

architectures, nodes at the bottom of the hierarchy
worea7iosmoBiide stations. Stations may incl ude i nPCTUS2086/040760

wi rel ess devices such as a |laptop conmputer or a

personal digital assistant, anong many ot hers. Mesh

poi nts may i nclude nodes that nmay. be considered to _be .
toaga@if‘e e S\er ¢ mods g idammped e tPIpBe neshragiwarks ghe drnyouting

algo hes fouldetk ARG thd B3HnRR¥nHodle %Xu@'%otﬁ%%?iﬁ%e network.
f ot her

receiving TSs from and transmtting 15s to,
[008Slh WMssntnstwdvks maycepenity intlede MARerchy ofpeclesIwithy different

of .nes oi nt,. rovi de a.gate ..0r _connectio
o e PR E e AR SO Mt Lt hyES g aBe bottom of
the diidthfehiyBiayinchide kiohe 'Sadions RedyMRemda isdiMdbh A waBEsPdevices

mesh point. Mesh portals, another special type of mesh
susBiasta laptep Goamenpteleorar persewdyligitl asrisiant camengamany othsrm Mesh

p‘gﬁtﬁ %inlgl;@ﬁ% ?ér%ers %ﬁyﬁ%ﬁ%ﬁ@é&%ﬁg;ﬁ g?fl laverabove fhe stations. Mesh

points-mas hlso oo & lairdless datldyone.nMeshapisintd epaf be Edpable of receiving
Communi cat i on devices conplyin

h t k. [0006
Tgﬁﬁmg g@&%@%&%}?&%% ether mesh drintoubfesh poeses peint (E\éAPs), a
sﬂﬁgﬁbﬂypé P K gﬁn-l‘éﬁ%,smiﬂro(fﬁ@ a@%%evna?o? eclti'aﬁ ly friilgopeg\g%en stations

er qf par ers, such as t nunber o
anslamkst poinfsadMesh adedsapointsmagy ajawKeSs tpi“ho@t bstwoemdbetatiof and a

out of r del.ivery of packets,.and nunber of .
mE b, VERE PR Foler ot i Y T HoRey PiRyidRy? sateway
fok [iesiRed MR KBAPES, to UifFfereANwHERsS BRhddray, «b f 8&L eNb/b/g/m). Mesh
comuni cation devices, users and applications nmay need

postals wap atlowoss, friqms moaymashinstwarks & erer intsl, epdh degarhigm, a mesh
neq‘gg‘% a QS with a small packet delay tine, and a smal |
packet jitter to allow a two-way conversation to be
[0066]e| Coirtuniatidn déviesrtonplyihg eathl 8001 1S m@yhiesfmesdQuality
smal | _packet, . |j it%ogr to praovide presentabl e video
oy ¢ (Qo)wequizerpgiietos the bie- Rey-mupmslude ppmbst of parameters,
sucRbY theRRmitRE oﬁ&loﬁ%eed;aﬁﬁ%t%q%cﬁ& RRLARE; %arglﬁ?cl jitters, number of out

requi rements may e even nore
ofcondpt delivaesy toffi packetss rasd tnpmifer of maviite adceivad de\eimogSamong many
sers.and.,applications increase. For.exanple, a.real )
offife UeHHie R PGPSR e EXth Bitcl? R roT B BER devices,
useft dn@CapPlitRIne MaydREY UBRIbR (DS, Ot HBNpIR2MBeVE thlephony may
conpl ex and stringent QoS requirenents. QOO?] LarBe
nesd 4| Qo with @yamatipagketieloy|tisss anéwispal packetgisthr toellaprkvo-way

e fyor.. net wor.k desjgn, includi
o R e PRI INE MR Vit d P g ARuutied gl gacet
. jittemdo providé praentatdewidponiaiagen ah@ ascohleddiiBe-HA908Hio track, but a
Traff] c(dei)ad informati on around nesh nodes may be
1 dmﬁf@t 3yapight Depepeptghie; \Rofereapripments mppdegiadh hegyen more

crlfﬂo%%:{laélt{;ﬁleccﬁﬁ‘;ﬂei h&fHe! divdr@RFfof AL IRLLR d&idE G G z{pgﬁcations

increase. For example, a real time interactive gaming experience between two people in

two different geographic regions may have very complex and stringent QoS
requirements.

[0007] Large scale deployment of wireless devices in mesh networks may pose
challenges for network design, including admission control of TSs with diverse QoS

requirements and priorities, among many others.
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[00{1? F]IG. 1V\gs 91 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.
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[0022] FIG. 1 is a diagram of an exemplary mesh network 100 according to an
embodiment. The mesh network 100 may be a hierarchical network of mesh nodes, and

may include, for example, a first node 101 through a twenty-third node 123. Network
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[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 Ry7, Ry and Ry, from nodes 117, 121 and 122, respectively. Also, node
120 may be capable of transmitting TSs Ty7, T1o and T»; to nodes 117, 119 and 121,
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traﬁﬁﬁ,@ss?dm@npg?mlgg does not receive any-TSs from node
. ain e, tR17 is the tine occupied on the
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beﬁingf)ﬁh’étti11§>d.n 95, 16 RReiSh TSAL o FRAEnddO1 19, th'ér’dzhr@ Ef&ﬁfen{‘@éﬁ?g the time,
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tmeésfﬂ

eaineatTS Rn fom et d2 heand the Setathy dlementybeing the piaty, éxs, to

cl | ,assessent
refu Bt SekDE et 183his FAARRR, pOSREIRT P eht Fobrey thy roceive
_ veotnaldR,d 202 txouttEbezand ch@ntbcle‘syZ(I dd& noY¥eceivblage T8 Grof@iode 119.
al.sq be capahl e of nonitoripng the quiet tinme (tgnav
AGJi e i e UG QFEHPIES AMBR TRAIEIOR diecHAREiSSIonH 'S Ryy per
ggiraction of time node 120 may not transnit, eventhough
the CCA busy indication may indicate that the channel
[0032]nofhebtraffic 10ak (tioaq), 1.€., the amount of time that the medium around node

120 may be considered loaded as a portion of the SSI, at node 120 or any other node

D

may be determined in various ways, including measurement. In an embodiment, node
120 may be capable of monitoring the clear channe] assessment (CCA) busy indication
as detected by the physical layer (PHY) of node 120 to determine a busy time (tpusy)-
Node 120 may also be capable of monitoring the quiet time (tgnay) of the network

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



Net wor k Al | ocation Vector (NAV) is obtained by

processi ng reservations from surroundi ng nodes. The
w@ign41785e (tqnav) nmay represent the tine thaPCTL/082006/040760

channel is unavailable so that the nodes 117, 119,
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the graffts flow infonrgationXfor m@cellﬁﬂarylmdad%nmbdwhmftthe mxtela 117, 119,

108R, 22 i o oo € iyt ek o gy mbodiment

neﬁ)g}fb@fmgl 00ass hey bedefine dsrrfbﬁéé withRAshd Sn@aimEAtRR 1fkadP a node.
t he nelghbor|ng nodes. For exanple, node 120 nay

The, Bgighhoringmedss ghgode h2fl are mpges Akd HSH. 121 2ndddoR ThusayIG. 3
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ar¢ spers wnttrankmitting s metvun@fof nadel 180 pad reach dflifs ﬁéighlféh?xg nodes

1 1, d T22 d R22, to other
11 3@@& G195 To A e@bﬂ@fﬂ%@ Fah ﬁa@ea%ﬁ}ﬁ i g K as part of
th@ A6MEbEIOn. [FILR %])de 36 H1sB %%topﬁm%'c&ﬂ Of Winer rﬁﬁes to receive
es etermne t

beacons- of - nei ghbori ng no
trafe dpadr @rfomadtioncfromattie aweighberiog noldes a\Rair | exbinple, node 120 may

sk RS oF s Py T 8o e oons agaied Pefhseighboring

nodsslof B6® VED. MEhé h&gﬂ@ﬂngTﬁbde@dl‘quwTth AN 28Rhy also transmit
colums, of the Tx and Ealr may correspond to the

theiy EFﬁB‘?ﬁtWe dnendrR pairsy d1 ¢ Bro endR14, Hor arsliRs, and Trhend Ry, to

o PSRty Ml o o HER PRI ™) Sl Ved
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t
o BT oDl arctienis the 7 bibig gandorisihort e ecab S dfficad in
a B&RPs Aichiienas Hﬁ?%' d¥rmined by forming a transmit and receive matrix

pair Tx and Rx. The rows and columns of the Tx and Rx pair may correspond to the
transmit and receive parameters of the nodes in the mesh network 100. Tx and Rx may
then be populated with information from the individual T and R pairs received from
each of the neighboring nodes. T, R, Tx and Rx may each represent a value, a vector or
a matrix.

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

nodes. Node 120 may receive the T17 and Ry7 pair from node 117, T19 and Ry pair from



nodes. Node 120 may receive the T17 and R17 pair from
node 117, T19 and Rl pair fromode 119, T2 1 and R2 1

w@aior/0§1763n node 121, and T 2 and R22 pair fronP@Dtis2006/040760
122. Node 120 may parse the geceived T and R pairs to
populate its Tx20 and Rx2omatrices. Each row and
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nadeal?di | Bl makionum dalub2d dadc arasenil Ssceiecpdigi dTd X, and RXzo may
transm tted between node and node 122. The sumo

rebaOtRAle O] HBS A0l Siolor 9 v RR S 120 becgussethe —r
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| oad at node 120. The traffic at any e’in
reprssént tlag momtlﬁdlmﬁlmmmtenndimdls amaV:ﬂhlbIe tomodarl20 gcause

T s bR i e onge d and s 2 3 iR o dmpgimum
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to admt new TSs. Node 120 may ensure that the new TSs

traftip 1<t?é1 % oederhdYailbe trafficlload af amyardderin tiee mesthneswindr 100Spay be
dJB alat {f’é}%%%ﬁ%ﬁ@@m{n%(‘tﬁé é/q%%aég node 120 or at

nelg orlng n node receives a TS

adm.s _ noge 120 may conpare the adm ssion
[Wé%iue%a{)ﬁ% %ﬁ?i c load at node 120 and

det er r‘n!ne whet her it is capable of receiving the TS

o3 SR PR ARG T Bl S 12Dl B R e s
adbqfhte blﬁaxmeﬁ‘ﬁanll%@dtﬁaﬁaﬁm& airmﬂ@hsdé 2O RS WArkP: ne{m@s 1RBde 120

may admt the TS.If node 120 cannot accommodate the
maygpsyrs thabthe nep0lHmgary by acepminedated witheat 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.



previ ous node may then invoke a routing algorithmto
determ ne the next nobst appropriate route and/or

W@ lersappropriate route to the destinati on POOES2006/040760
effectively bypassing node 1j20. [0040] FIG 4 is a
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the transmt and receive ti
tregsantiing Somyandenodhd 22 imansitting Sbr. afigeli elepedt 0£Seanwe contain the

td f node 119,.. the third.ele t be {he .sum.qf .
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nddesir ihare braibediine AR Yhd)8, teetos Bihede 11Temby Avtitet foBFElements, with

receive times of node 122. [0041] One advant age of

each glegyent reprRgersingthe swa offramsmig aad Feecivayings afmatde $20rtoyeach of
OB 0 . 50 BRSO 4, T e
ekt 4 oot el e f s
e i D 0 G L EeBen iBEibY ReqhEgh (e tansmih gifbssecive
tiflaybMebdeBNY | Bl SRLBLRN elemeﬁlpﬂﬁg]be I}ﬁg?\m;lo%g ﬁ%ﬂ@gﬁ%&ﬂi receive

‘the transm ssions of the neighbors o
timesopfmodté2% vect ors of each of the neighbors. The

ffic | noad for _.node 0 b ermpned b
10Bflc, OtV AG=58 P Tt S St ot LR BR mAlos s may be
snéd)lr G08iE6TABproRMASS Hal iBe 5B Bf TRARE RxintACnMiinent, This may
network ' 100. The | oad matrix ST ma beﬂpopulated w th

reflpee thgntige andahandwidthngeaded etpv‘éaltsn%’eéra o lasdcinfainationle The
- : ) . i t . .of .the |opad
ok M SO Bl PR RO ool Bl obe PRthvort

grapipfi es aoddsigvingendywetghbors)r om node 121. Row 21, = __.

u 2. 0f the logad matrix ST may_he popul ated with
l"ﬁ‘% ﬁ%f?e}%o By $ponitqr Jhe depynigtiags phihenreighheropf node 120 and

stére @RS Bl YecBE 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 S,;
representing the S vector from node 121. Row 21, column 22 of the ldad matrix ST
may be populated with the element of S,; corresponding to the sum of transmit and

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



receive tinmes of node 121 to and from node 122. The
traffic | oad around node 120 nmayt hen be determ ned at
WO e@gn47785 part by conparing transmt and recei RET/DSA06/040760
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[0043] Tznﬁﬁgjs']rmyszf grward the TS to the next node in the
route.yvlthout Jeopardl zing other TSs at node 120 or
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and use i nformati on per or
nosigrii29 43 enpallewf reslelvnigmﬂsqomngam §Salcnﬂ|e dgo amayoefdnat the TS. If

sh net work 100 FI 1.showi ng .
PR 2Pb Poicqtedfs TR RAPRYARS fproaiid iegapges BRI 3 gt gre T
a:rﬁahé‘lpﬂﬁnohb‘lﬁodmsﬁmbblze roktidg alebditandioldBadsholi®€20. Therefore, in
nei ghhor hood of the exenplary node according to an

- aneerpbRAimen: a mpde pf the medumetwodu ) may measite csfcalchbtarthsHraffic
108¢ t1IYV'I':Heiﬁr & b'gﬁ%ogeanqgis% rtms rtll%?@cb %aﬁ%gpgt}onp{g @%Eqrg} gdmission

noni t ori ng- nel ghbo nodes
cofitrel. nei ghbor s of nodes 117, 119, 121 and 122 are al so

h i FIG_.5. In an er[bodl nment, each of the nodes |
[OF45)" i i & i3 Of AP RHIOR 9 Whcomesh agwWetli 0 OEBIKh loghowing
trdfHe fIBRARBrARYoRASH eRerthPRr PN ai#g%b{c anneﬁé%es 117, 119, 121

detected by their respecti've PHY.
andj s inrihe né¢ighboghodsy oﬁdﬂmsxemplale'andsdeoﬁccbhhn@mcﬁaa embodunent

R Rt ARGV Moot W ah B aebonknd 4 e flstsmined by
m@?ﬁgginedl mﬂmtoﬁlﬁg Adigtboniag @odeos a BERar’ ;%’fﬁﬁét%r UPRd neighbors
of nodes 117, 119, 121 and f/22 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,
T20, may be broadcast. Similarly, the neighbors of node 120 may monitor their PHY to
determine the amount of time that their respective PHYs indicate the channel is busy.

The neighboring nodes may also broadcast these measured busy times. T2 may be used



T20, may be broadcast. Simlarly, the neighbors of

node 120 may nonitor their PHYs to determ ne the
w@ewany77ed tinme that their respective PHYs i ndPCHUS20061@10760

channel is busy. The nei ghbgmi ng nodes may al so
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traffie lodd (©64) afcotdieg trewhe b mmmﬁ&)ﬁdﬁeﬂpfﬂ@ime@ﬁb&x]?&f Node 108 may
criteria, and/or combinations fhereof. [0050] In an
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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 (SSD of
H; 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‘I
[0051] I




H1 may be cal cul ated. The average nunber of packets

(N) may be the product of the guaranteed data rate (Q
w@nw7881785 di vi ded by t he nomi nal packet size (ROT/UII966/040760

aver age nunber of packets mayg be cal culated at lest in

part by utilizing the equation: SSIxG [0051][0052] The
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least in part by summing the TXOP for H;, and dividing by the SSI for H;, and
summing ’;he TXOP of all the other TSs scheduled to be transmitted, divided by their
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least in part by the equation:
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[0058] The upstream traffic load at node 108 may remain unchanged. Upstream
calculations for non originating nodes are discussed hereinafter.
[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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The average number of packets may be described at least in part by the equation:
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[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
a TS 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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packets from Mo may be aggregated with the existing TS without the need for

~ additional overhead. The TXOP for H;.; may be the maximum of the largest allowable
MSDU (2304 bytes) divided by the physical transmission rate (R), and the product of
the average number of data packets (N) and the nominal packet size divided by the
physical transmission rate. The TXOP may be described at least in part upon the
equation:

[0072] (M 5——)

[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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control at node 113 for the Hp may be the same as hop H; except that the downstream

" TXOP calculation may be omitted. The promulgation of an admission request to the
next hop station may also be omitted.

[0080] Each of the nodes along M’s route may maintain a respective TXOP
reservation until it receives a denial of admission from a downstream node. 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, node 113. The admission process for each node along the route may
again be invoked.

[0081] The mesh network 100 or any of the nodes may partition access by QoS

requirements. One method of QoS admission control may be to divide the TS classes
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[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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[0087]1h alswveapparatsf tvethiagls air algorithms described in connection 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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the principles and novel features disclosed herern.
scope consistent with the principles and novel features disclosed herein.

[0090] The disclosure may be embodied in other specific forms without departing
from its spirit 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.



[ 0090] The disclosure nmay be enbodi ed in other

specific forms without departing fromits spirit or
we@s®ensi’ed characteristics. The descri bed enboPCTES1086/040760

are to be considered in all ggspects only as

illustrative and not restrictive and the scope of the

di sclosure is, therefore, indicated by the appended

cl ai ms rather than by theqlo‘?‘% i ng description. AU

VHATUSSCHRIMIES @62 W t hin the neani ng and range of
equi val ency of the clains are to be enbraced within

their scope. CLAII\/ISV\HATISCLAII\/EDIS 1. Amethod of

controlli tra n a nesh networ

conpgl S| n‘g‘q“&%%i € r@r 88%6%%*‘ mesh ’%ﬁtWP@( comprising:
st r eam adidcsisingat o6t ndde aﬂﬁ‘ﬁ&*ﬁ'&: strehrh aldfdigsicif feqBsRt to admit a
froma first node; determning a traffic |oad for the

tf%@i@@ﬁlalﬁ@@@aﬁfﬁﬁn@@?aerm ni ng whether to admt or deny

the traff g the

I e S

conpr i si ndeterasihing] whithergtocadnit bpdewy thei thEffic tlesdl fom the first

cfrvu:etg E@‘i%:? al ; and determning a fraction of tine
nofte YSHS e %3hterval for a transmission opportunity

for the traffic stream 3. The nethod of claim2

wherein the transm ssion opportunity is selected from
a grdup cbhsingthod@f olaim ldudhercomprisiage, a ni ni num

physi cal SJY SSi_on L a ne size, a.schedul ed
service |é1stt%?w][£f"g aé’ﬁnoﬂPtﬁmﬁéﬁliiﬁaapﬁgﬁl%mt%ﬂ Pheacon

i nt erval . defermihigg EERQHNAST teh@bMhbk detfitd BiterGANRE | lastfdﬂgmlsslon
selecting an alternate node for the second node if

t r af PRROTER B EntbaieisisRatRequest is denied. 5. The
met hod of claim1 further conprising: establishing a
period of tinme called a-service interval; and -

r ecel.vi ngThe methodtofahdnr 2 edietetn fHeattHnlsmiBSmﬁfopﬁ)bﬂ‘&ﬁt}f sQ@Blected
a nelgx%hborl ng o9 6. The nmethod of claim 1 further

fram 4, B1OUp fgmst AGUArRisRIale, & THRGRT PAMeIcH dpasipission rate, a
frfma stk Odrb%h&{uléd dBicd fn@fﬁrﬁ Afingdh lagfak ggn&i) d6q a%eac;gﬁqnterval

met hod of claim 1 further’ conprisi medsur |
channel busy fraction of tinme for a channel connect| ng

the firstnode,t he.sec node. 8. The npet hod
1 i 1 WhE R0 oL S R e DR ing e bk g node for
thie Bedond @sdeifilicafrdfiie sGbarR adnikdESedudslis Hsnitped to deci de
whether to admt or deny the traffic
5. The method of claim 1 further comprising:
establishing a period of time called a service interval; and -

receiving transmit and receive fractions of times from a neighboring

node.

6. The method of claim 1 further comprising receiving a sum of transmit

and receive fractions of times from a neighboring node.

7. The method of claim 1 further comprising measuring a channel busy

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



stream 9. The nethod of claim11 further conprising
nmoni toring an average quite network access vector

W@ 2092/047785 A conput er program product conpri siPQI/US2006/040760
conput er readabl e nedi um i ncludi ng: instructions for
receiving at a second node a traffic stream adm ssi on

request t admt ffic streamfroma first nqde;
ingt uct i dgg{.é? fﬁ@heéelfl ?ft‘fagfllq steAm Adngipsion request

ingRABHA uaﬂﬁesﬁeaﬁcéusa et §CEdANS abQde Qﬁétﬁ&% TR WM &Y eHe traffic
to admt or deny the traffic streamfromthe first
stipgle using the traffic load. 11. An apparatus for
controlling a traffic streamin a nesh network,
conprising: a receiving nodule configured to receive a
trafdic sThemshadrorsghiant rf&ﬂh@sfonipﬁsﬁgrﬂuémmﬁlgadnf zw%:rage quite
streamfroma first node; and a determ ni ng nodul
n%ﬁﬁﬂﬁ%@?@deﬂerﬁ%@ern1ne atraffic load for a second
node receiving the traffic stream adm ssion request
and determ ne whether to admt or deny a traffic

streHm reAabmputeoptdgeamgmtmstcofmmm@e first node

usi n the traf 0 The apparatus of claim1l
furt %Wﬁ??‘gbf?gm %“%’eﬁ“ 142 nterval modul e

confi gur Sifsthi1i8fd 38 +eBivihePR 4 ‘ggco‘ﬂfi iddd8, ﬁéfﬂcegu'é%m admission

service interval; and a tine nodul e conflgure
det eﬁeqnwétomdﬁmh@traﬂiwv strfeam; frram effirstmedser vi ce i nt er vaI

15 The ARRRIEBERs BRI ket e Fhandaee S,

oppor t uni fnytrictiofi® fcdepdnliias whethe UPadiR Db Yehy ﬂleotfrafﬁc stream
guarantee rate, a nini mum physical transmssion rate,

framethefigst agdeaising the fratfia leet-ser vi ce interval, an inter
del ay period, and a beacon interval. 14. The appar at us
of claim1l furt her conprising a selecting nodul e
confligur eéin t appserhec foraronatréléingat arafidcletean ihe s@eBNGetwork,
node.if the traffic stream adm ssion request is

COFIISIE: 15. The apparatus of claim 11 further
conpri si NP reRivi®g Yhéld QBﬁﬁé’lﬁH TR bl ey eC ANEAABH" @ afnCadmission
establish a period of time Talled a service interv ?

regwest to admit a traffic stream from a first 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.

12.  The apparatus of claim 11 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.

13.  The apparatus of claim 12 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.



a time nodule configured to receive transmt and

receive fractions of tinmes from a nei ghboring node.
waseo7okmsappar atus of claim 11 further conpri sSPELUS2006/040760

time nodul e configured to regeive a sumof transmt

and receive fractions of tines froma nei ghboring

node. 17. The apparatus of claim 11 further conprising

a measuring nodul e configured to nmeasure a channel

busy14.r acthomn s f i hapiel LApREHL 99 ;

first node top?%rggdssgggncgﬁﬁlgc}g. 18.{T e apfg1 rgt ?Jésla%fjg module
coiifiguradite seliaetrani alterniate nadgffer the seqond mpdelifitissiraffic stream atimission

[ L .a traffic streamclass that is used to decide
ré\%ﬁg{t e(?e%fegi' admt or deny the traffic stream 19. The

apparatus of claim 11 further conprising a nonitoring

nmodul e configured to nonitor arlLaverage uite network

accebd- vethoirperaigs of clam 11awrtherremprisingf or control | i ng

atraffic j i sing: ans

for recei %?%rgﬁgtm t%r@ggggﬁgg ﬁg&gﬁeéégé%aeg @p}gghs% eerg)r(rl] oFtE called a

adm ssviosintagalesdd to adnit a traffic streamfroma

first node;. and ans for determ.ning a traffic_|load

for the sEEBIIMROWE combisisd:tRdrcsive Famnymit grd desejve factions of
tr af filngs fbmeABigHbeRAhE Read. 1 rst node using the traffic

| oad. 21. The apparatus of claim 20 further conprising
nmeans for accepting or denying the traffic stream

adm $si onf equest. . . .Ih aratus .of claim2

Furt o cohe iR orwn T APRREEhwPrhe Agfof pirnls ponfisured
totrecBivec@bing of arBativindaetdivefi¥ctons 8MImBPANS o Righboring node.
determining a fraction of time of the service interval

for a transm ssion opportunity for the traffic stream

23. fhe I, f ' 2 rein.t transm . ssion
oppo%ﬂ{]un?tﬂséiagﬁéggﬁugc%fgk ] ro% éfwgf%uéﬁ% 01 %gr}gsg [ ]ﬁlﬁasgpng module
cogfignendite encasiire a chanrieh busynfrgaipa io€ ditnet foRn Shanmsl @hne&@iky the first
ogigftr e Siréigi a schedul ed service interval, an inter
. I%@"eps@F‘? od§ng a beacon interval. 24. The apparatus

of claim20 further conprising neans for selecting an

alternate node for the .second node if the traffic
st r elin adhlissaiperatuseefudsim il wendie dhe R&fic Bhream pdatiasiatsrequest

incglfugéslr 2? gg%ﬁ%?m%%ﬁ%ﬁg%ﬁ%g [gfp L‘Lr;)e:é !g? 8@&%‘9 \?ﬂ%]éét&é |a’3r§1t§a@mg‘ldiersll}? ithnegtrafﬁc

stream.

19.  The apparatus of claim 11 further comprising a monitoring module

configured to monitor an average quite network access.vector time..-

20.  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; 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.



means for receiving transmt and receive fractions of

times froma nei ghboring node. 26. The apparatus of
w@b@i7/¥7285 f urt her conpri sing nmeans for recei vi POI/ESB061040760

of transmt and receive fraggions of tines froma

nei ghbori ng node. 27. The apparatus of claim 20

further c risin ans f asuring a channel busy .
fracti-on ggg) PR %ﬁ&&ﬂaﬁ%ﬁ@&?ﬁ@é’ﬁ?% megnst for g@gcepting or
dé%gﬁ@th@uﬁﬁre SREANMNARRSB reRst. The apparatus of claim 20
er

ein the traffic stream adm ssion request includes
atraffic streamclass that is used to deci de whet her

to it deny.th raffi tream. 29. The apparat us
of C?Hai m %e ?RPra{ rO%gmr%fOstﬁﬁ%erﬁgé YES¥8T nmonitoring an
aver age Owieir® foréstadlikhing & peSod €FiBE cAlldiE: service interval; and

means for determining a fraction of time of the service interval for a

transmission opportunity for the traffic stream.

23. The apparatus of claim 22 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.

24. The apparatus of claim 20 further comprising means for selecting an

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

25.  The apparatus of claim 20 further comprising:
means for establishing a period of time called a service interval; and
means for receiving transmit and receive fractions of times from a

neighboring node.

26.  The apparatus of claim 20 further comprising means for receiving a sum
of transmit and receive fractions of times from a neighboring node.
27.  The apparatus of claim 20 further comprising means for measuring a

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

28.  The apparatus of claim 20 wherein the traffic stream admission request
includes a traffic stream class that is used to decide whether to admit or deny the traffic

stream.

29.  The apparatus of claim 20 further comprising means for monitoring an

average quite network access vector time.



