1 TRANSM SSI ON CONTROL FOR W RELESS COVMUNI CATI ON NETWORKS [ 0001] The
present apl 2008103891 clains priority to provisional U S. wpplsoeticesss
Serial No. 60/778,745, entitled "TRANSM SSI ON CONTROL FOR A MESH
COVMUNI CATI ON NETWORK, " filed March 3, 2006, assigned to the assignee
hereof and incorporated herein by reference. BACKGROUND |. Field
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[0002] The present disclosure relates generally to communication, and more

specifically to techniques for confrolling transmissions in wireless communication

networks such as mesh networks.

II.  Background

[0003] A mesh communication network is a network composed of nodes (or mesh
points) that can forward traffic for other nodes in the network. The nodes of a mesh
network may be any devices capable of communicating with other devices. These
devices may be laptop computers, handheld devices, cellular phones, terminals, etc.
This flexibility allows a mesh network to be formed and expanded at low cost using
existing devices. A mesh network is also robust against node failures. If a given node
fails, then traffic may simply find another route and bypass the failed node.

[0004] A major challenge in operating a mesh network is controlling transmissions
by the nodes such that good performance may be achieved for all or as many nodes as
possible. If transmission control is inadequate or ineffective, then the overall
performance of the mesh network may be degraded, some or many of the nodes may not
achieve their data requirements, and/or other deleterious effects may occur.

[0005] There is therefore a need in the art for techniques to effectively control

transmissions in a mesh network.
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rate achievable by the station, reverse direction grants to the at least one station, etc.

The at least one transmission parameter value méy be sent to each station via probe
response frames or some other mechanism.

[0008] In yet another aspect, an access point may broadcast its current load
information in beacon frames to allow neighboring access points to determine channel
occupancy time by the access point. The access point may also make channel
measurements in idle periods when the access point is not sending or receiving traffic
and may estimate the channel occupancy time by neighboring access points based on
the channel measurements.

[0009] Various aspects and features of the disclosure are described in further detail

below,

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows a mesh communication network.



3 [0011]FIG 2 shows channel access and transm ssion by a station.

[ 0012] FI Gyo BoAndsd show a process and an apparatus, resRaeidNelo33ss
for setting transm ssion paraneters in a nesh network. [O0013]FIGS. 5

and 6 show a process and an apparatus, r¥spectively, for setting
transm ssion paraneters in a wireless network. [0014]FIGS. 7 and 8
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etc. [0016] FIG. 1 shows a mesh communication network 100 that includes a number of
nodes, which are referred to as mesh points 120, 130 and 140. Mesh points 120 and 130
may forward traffic for other mesh points, while mesh points 140 are leaf mesh points.
A leaf mesh point is a mesh point that does not forward traffic for another mesh point.
In general, each mesh point may be a station or an access point (AP).
[0017] A station is a device that can communicate with another station via a
wireless medium. The terms “wireless medium” and “channel” are synonymous and are
used interchangeably herein. A station may also be called, and may contain some or all
of the functionality of, a terminal, an access terminal, a mobile station, a user equipment
(UE), a subscriber unit, etc. A station may be a laptop computer, a cellular phone, a
handheld device, a wireless device, a personal digital assistant (PDA), a wireless
modem card, a cordless phone, etc.
[0018] An AP is a station that can provide access to distribution services via the
wireless medium for stations associated with that AP. An AP may also be called, and
may contain some or all of the functionality of, a base station, a base transceiver station
(BTS), a Node B, an evolved Node B (eNode B), etc. In the example shown in FIG. 1,
mesh points 120 and 130 may be APs, and mesh points 140 may be leaf stations and/or
APs. APs 120a and 120b may be connected directly to a backhaul network 110, which
may be a wired infrastructure acting as the backbone for mesh network 100.
Deployment and operating costs may be reduced by having only a subset of the APs
connected directly to backhaul network 110. APs 130 may communicate with one
another and/or with APs 120 in order to exchange traffic via backhaul network 110.

Leaf stations 140 may communicate with APs 120 and/or 130.
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data to send. For example, a flow for Voice-over-Internet Protocol (VoIP) may send a
data frame every 10 or 20 milliseconds (ms). A station may have one or more flows for

one or more traffic types with a given AP.
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point x may be determined based on the minimum number of hops to all wired APs and
may be expressed as:

Rank (MP x) = MaxRank— yE{aMiirg APS}(Number of hopstowired AP y) . Eq (2)
A high rank value from equation (1) or (2) corresponds to a higher rank, which typically
implies higher required throughput, higher access priorities, etc., as discussed below.
{0026] In FIG. 1, wired APs 120a and 120b may have the highest rank of MaxRank,
MAPs 130a and 130b may have the next highest rank of MaxRank — 1, MAP 130¢ may
have the next highest rank of MaxRank — 2, and leaf stations or APs 140 may have ranks
of MaxRank — 2, MaxRank — 3, and MaxRank — 4. In general, the hierarchical structure
for a mesh network may have any number of layers, and the mesh points may have any
number of different ranks. Each mesh point may learn its route as well as the number of

mesh points to the nearest wired AP based on the routing algorithm.,



gain access to the channel. In one design that is described in

det ai | ed Wel00v/1064v98 nesh network utilizes an Enhanced Dipgirfiishoi7ees3ss
Channel Access (EDCA) procedure described in | EEE 802. 11e, entitled
"Amendnent : Medi um Access Control (MAC) @Quality of Service (QoS)
Enhancenents,” which is publicly available. EDCA is relatively sinple
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transm ssion may occur. M ni mum and nmaxi rum contenti on w, ndows
CW"ii, [0028] Y EDCA utilizes three parameters for controlling transmissions via the channel

by the stations. Table 1 lists the three transmission parameters and provides a short
description for each parameter. A transmission parameter is a parameter that may
control access to the channel and/or transmission on the channel after gaining access.
The AIFS and contention windows are channel access parameters and are used to
control access to the channel. The TXOP duration regulates transmission once the

channel has been accessed.

Table 1
Parameter Symbol Description
Arbitration Idle channel sensing time, or amount of time for a
. AIFS . ..
inter frame space channel to be idle before transmission may occur.

Minimum and maximum | CWpmin | Used to select a random backoff to wait before
contention windows & CWinax | transmitting on the channel.

Transmission TXOP | Amount of time a station can transmit on the
opportunity duration | Duration | channel upon gaining access.

[0029] FIG. 2 shows channel access and transmission by a station with EDCA. The
station may have data to transmit at time T; and may sense the channel to determine
whether the channel is busy or idle. If the channel is idle for a period of time equal to
the AIFS value for that station, then the station may transmit data on the channel

starting at time Ty, where T, —T, = AIFS. The station may be granted a TXOP of a

particular duration and may occupy the channel until time T3, which is the end of the
TXOP duration.
[0030] The station may have more data to transmit at time T4 and may sense the

channel to determine whether the channel is busy or idle. In this example, the channel
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Amount of time a station can transmt on the channel upon gaining

access.. [0029]FIG 2 shows channel acckss and transm ssion by a

station with EDCA. The station may have data to transmt at time T1
et.her .t he cha nel

and may sense .L channel to determ ne '
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channel to tklgt @1dst Beantdet bsukoffiiRtedaniael atidSa betBntidn wﬂH@w (CW), Rihéch may

exampl e, rllaee s%? ?on r(ll%!fmin initially. The random backoff is used to avoid a scenario in which
multiple stations transmit simultaneously after sensing the channel idle for AIFS. The
station may then count down the random backoff, pausing whenever the channel is busy
and restarting the countdown after the channel is idle for AIFS (not shown in FIG. 2).
The station may transmit the data when the countdown reaches zero at time Ts. The
station may be granted a TXOP and may occupy the channel until time T, which is the
end of the TXOP duration. Although not shown in FIG. 2, the station may double the
contention window after each unsuccessful transmission until the contention window
reaches CW g,
[0031] The ATFS is the amount of time a station defers access to the channel after a
busy period. The AIFS may thus affect the likelihood of gaining access to the channel.
In general, a station with higher priority may be assigned a smaller AIFS value and may
be able to access the channel before other stations with larger AIFS values. Conversely,
a station with lower priority may be assigned a larger AIFS value and may defer access
of the channel to other stations with smaller AIFS values.
[0032] The minimum contention window and (to a lesser extent) the maximum
contention window may determine the average amount of time to access the channel. A
station with a smaller CWn may, on average, access the channel in a shorter amount of
time than a station with a larger CWpy.
[0033] In another aspect, stations in a wireless network (e.g., a mesh network) may
be assigned different transmission parameter values to achieve the data requirements of
each station. The data requirements of a given station may be given by a guaranteed
rate, QoS requirements, delay requirements, traffic load, etc. Differeﬁt stations may
carry different amounts of traffic and/or have different QoS requirements. Appropriate
transmission parameter values may be assigned to each station to achieve the data
requirements of that station.
[0034] For the mesh network shown in FIG. 1 with few wired APs, a hierarchical

architecture may be formed where traffic flows within the mesh network may be



7 is initially idle but beconmes busy at tinme T5, since there is

anot her swetzoomiosgsat has an Al FS val ue that is |ess thamcriuszeb&s33s
value for this station. The station may then wait until the channel
becomes idle at time T6 and may further 8wait for the channel to be

idle for a period of tine equal to its AIFS val ue, which occurs at

OB R M Y A B e
The randomyaagkabt tdwards ek st@tidhkOl Th Such e RRFdréhitd) MébhClerwuiid ki ®llowing
stations transmt sinultaneously after sensing the channel i1dle for

Al FS. The dstdtisomayrelie taken abusccansiwin t sseigniagdisaspussiat Parapmwlasi vues to
whenever t@gd.cﬁ%%\nrgés i S§R 3y tgtri1qwrestarti ng the countdown after the
channel is'fdie tor Rlpl‘—J %Jno‘cf shéwn in FIG 2). The station nmay

transmt theo3st a Whernkhs okt golnn nagaehadicatvoofthetantmnt of traffie being
station may be granted a TXOP and

) may occupy. t he channel unti i,
T9, which ie§changcdyia thy mﬂepmx@ﬂwﬁgp%PE ﬁngwda% gk ashin |10y i
2, the statji qp, angﬁ%@ﬂe%ﬁﬁ%_ fflgﬂtmesgrbomtngpmv@értﬁﬁk,em as MAP 130c.

unsuccessfuf t sston until the contention w ndow reaches CW
[ 0031] The AuRBeinsore.hibe anffiothrovizhta meshepoditarfingghed efndrmayabavesdready inkarred

channel after a bus erjod. The AlFES us.affect the.likelihood
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priority mynhe tﬁ%img@a ol ihedccdsing W8l dRnad) GviBymdder HIFE 4l CWni,
access the channel before other stations with [arger AIFS val ues.

Conversel y,vabiestation with lower priority may be assigned a | arger
Al FS val f . j it
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| esser ext @bhgidérbe irvassighing eanhesidioprvhadovalossy Eehaneshnwiithkat forwards
average anount of tine to access the chann tio i

R |, A st wth a .
smal | er OWQASirafdg mayrhayg &rdgs@ipterd eaeh ﬂwé%@waﬁﬁ%q tﬁfcwg thap gpegh point. The
armount of tj me. teatd i A i oR. : ther
Sepect , st SeBintdiatr Enchi Ry Ry bl 81 maUR | Of, RS BAIR R ine
assi gned dipkileb&nttet faths rfice) anl/@adeaye tndormegion.e sTHeoddah reepmecmbgs datyabe

requi renents of each station. The data requirenents of. a.given
Tt on myisebio RN b g HHEOL Se BRSSPt LIS AT LI Gy dy uscd

requi r enents qedefiink ife irARhissBiCparkhbERl 881 18 RintdfiSn MANISRALTZY. The TXOP
different amounts of traffic and/or have different QoS recflw rements.

Appr opri at elutatensssigsddon spaedimstiermaabedependsnt e thesamnoyms @f trelleaediricd by
station to ﬁchi %ve .the data requirenments of that station. [0034] For
the mesh nétWFREHB W in FIG 1 with few wired APs, a hierarchical

archi tectungosmy bend ape@@nOL ae ndckidf g frlapWeet¥iniiid nhé hBadiRam data rate
network may be 8 dom nated by upstreamflows towards the w red

( > APs
and downst raehinvatilehs the mesh prinii Adawapsnk ish point fat dt lcrisa darthen fiomeis
a hi erarchicgl, pE3h, @E%&ﬁ a% RSy PldvMiqng HAG %éctfzs%b&% ﬁiglg‘j&”rlaﬁk‘hﬁﬁh
account in a8signing transm ssion parameter values to Indl vifdual nes
poi nt's or sloadti O endued Bidnehefor ahk faivanieteiiws thenTXORy dssignaadiocthis oever
of the anobunt of trafficbin% ) . )

, rank mesh point may take into account the data rate achievable by the mesh point so that
these flows may be appropriately served.
[0038] Other factors may also be considered in assigning transmission parameter
values to individual mesh points. For example, the reverse direction TXOP grants of a
higher rank mesh point may determine its traffic carrying capability, which may be
considered in assigning transmission parameter values to lower rank mesh points, The

transmission parameter values may be modified as flows and mesh points are added or

removed.



exchanged via the nesh point. A nesh point of higher rank, such as
MAP 130b wo Zb#Eo3gor may carry nore traffic than a nmesh peirdszefobser
rank, such as MAP 130c. Furthernore, the traffic through a nesh point
of higher rank may have already incurred del ays through nesh points
of | ower ranks. Therefore, a mesh point of higher rank should have

hi gher pri in_acce sn ng channel ' via smaller AIES, an
val ues. 8@%%9% Fﬁ’é@fﬁ ﬁaeswguba§s Fléeqﬁa?r}smmnspaaﬁlm%tﬁré for

traffic rraxa teﬁveeqaﬁt %sﬁ%dlﬂ a§nsIaﬁahagdésﬁgﬂ%nbﬁﬁlo@r}nmrﬁaﬁfs%ay%g&&te
Each mesh point that forwards QoS traffic may have a descriptor o

each flow lb@twngnimsems@amwtltvatmfrsbshnpwﬁtset tilrheramwmppmm@rs elaoht
fl ow may provt rate i.nf %erf]f mes% ogms t he Afyerage, blé[shl’ atlgt E
peak bit 3¢ 81% d{eﬁgn,r Iao%) Bndy eﬁ ?%rr’rﬁ? e d%?

requir en’enttﬁnﬁfﬁbsmbﬁ pasafette ekl rrmsmepdulitg 16 @it rge@hpw vrrhera p&m@ﬁl@ﬁs&@as of
per second, which in turn may be used tqQ determ ne the transm ssion
par anmet er s flog/sg In &eﬁ@rab&n@é?h PRt maha%w@ tpansmsgionTEeMetEisfoT e or more

assi gned t e

carried by%idﬁé g{(g?magﬁ%o%%?ﬁ catrﬁg%atco O?%&% mélcﬁt rlr;alllé\r ey
det erm ne tmelmmden'nrm dht @ner designathdtiie dedotibedyelowrea mesh ppmit of ranAzIsatwelne
rank mesh point that is |ocated Larther fr mltttshﬁmcher rank ﬂfﬁ&

poi nt may Wél%}%T%SlPB\Bé’FaHb‘%?féo &csh PoHReh TaBk 4d PRLCHIgHRICAE K fesh
point. To epgipe.fgi;rness for the forwarded flows, the TXOPs assigned
tothis lo r ran rresh point may take into account the data rate

achi evabl e [08400 he IelSTEFo®02nt lesan AﬂahattshpzmtszaSNs refayed® BEEROPAPLLAR),

d. [0038] O her fact
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the reversg @Apgsst HRNEDKEDB4AHES B aIﬂQBTQB €t dadi KcRBSEtdpRtN{or @wmy) in

determne its traffic carryl ng capability, which nmay be consi dered
assi gni ng ordensiai siusniagaessnemeng il QfeﬂletQSTéﬁéﬁSqCéﬁﬁ‘Fd HEShthgb QS This

The transni ‘glb"l on Igslage% tera\{)a gef%dg%?}fggs tlé{ggj %ﬂuﬁ‘émérlt% Iﬁiﬂqdﬁﬁmwg,

points are e5| gn, Rer' ©a
mesh point s @trﬁe%h%twmnarm@m pﬁihtpﬁ‘rré:lil@i £iag hhog sevetadwhild Ihaﬂé{s cﬁfaafnk i-1

poi nt. In anot her desi a pair of nesh points may negotiate bet ween
t hemsel ves Ths tmfﬁw ﬁaqibpmheﬁﬁ childs éPd‘?cSh‘@aY PgraRFSEt ofn one design, a
par anet er S 1idiflr ¥k AR iS5G drER WinOhisHBR BolHell S fRY I RALRB its
one nesh poi t ssion pararreters a pol nts

in that grehbjd cnbdésorTIas ﬂeengn maly atlowl tas QoSfreflicavsentd mflgémaival phlh:l melsh to
point that sets the transm ssion paranmeters for one or nore other
mesh poi nt é’er‘i’%ﬁ be sel ected based on any factor or factors, which may

nor may noty O(?énﬁl udg &gﬂé& rahR AR SIS Gby tef@@ﬁan?é RSk bﬁﬂk B%Je?%nl@mesh

mesh poi nt ank i Sets the transm ssion parameters of nmesh points
of rank i -pﬂ)mtzhai negofmierandétr ecomingumi¢atd Hammsmqmpmm@ﬁer valmks fssigned by the

0040] I n | 802.11 AP th 1 f
oS AP ( QABERLTTIGTEl, Brish 1 ik nd BT i Tensany ook o ol e Bifoges
STA (QSTA) mésghgleElﬁEaﬁQe? cdried 1ap%% ﬁaqﬁé;t taﬂ@ AR BlageS, Whichahdy be

STAs for each ‘access category (or priority) in order to ersure
ke

fai rness aﬁuméﬁratblth@ﬁe uSﬁé @sﬁ HBsdei Afewevar the trreke wAPOnsTHiagnos dhshke
ensures fai r{l 8§%dp am S tE'a%s s%{ %Spsargnqger@aﬁles%gﬂgée%%%b&:lﬁé meslﬁgomts

i ndi vi dual a nes ran

several chijidche@eshaf sdtankr l'ralhsmﬁ'shm piraﬁlfeleﬁs wathe ivatheb yssped hyftht- Ihésher
child nodes may be different, In one design, a higher rank nesh )Jocil n]tD
may assi gn renk meslepeint.  QHisHiSiEaPERE PEPsaReY & MINASEBSNY 35tign dHmes Maysalso be

chi 1d nodedo Aot EERbARER rRl R R AR der Bl Ol ey exchange

messages W[0042] oweThe amaksmissibn parameters may be set in various manners. For clarity,
several specific designs of setting the transmission parameters are described below.
These designs assume that priority is determined by rank, so that a higher ranking mesh
point has higher priority. The rank of a mesh point may be determined by the number



points to negotiate and/ or conmuni cate transm ssion paraneter val ues

assi gned vy 26018 0dwpher rank nesh point to the individuapctossn7o6anis
nmesh points. In one design, the nessages nmay be carried in probe
request and probe response franes, whicldnmay be simlar to those used
in | EEE 802.11e. However, the probe response franmes may be extended
to contain the transm ssion paraneter val ues si gn to, specific
mesh poi nt 8 haps &htheay e Pt Shord; 10 GUaHRRS &Sl%ﬁ @ir R eIPasqe‘E &N Giher
val ues assiggped by the higher rank mesh point. O her signaling
messages of nmanagenent action frames nmay al so be defined to transport
t hese tran§0fiddsi orinpamantesien, thel wasmifsiou prameters amynbs siebror each traffic

paranmeters may be set in. yarious.,manners. For.clarity, several

speci fic d&¥f ée_sol?av Qiﬁ%ﬁ%@@ rrﬁ_gllélfﬁr%eélitspn Tﬁ’ﬁr%‘g PLTERNES A PSR S
bel ow. ThesgeepictiSA88 UiBsch NRteRchRpbiias, ddtcdelakes, oRd INYEEBRK2.13€ up
that a higher ranking nmesh point has higher priority. The rank of a

mesh poi nt toreighbraffist eategonissl iy behsunparibeend Tmyohe pispascd slikfprent pricagies.

AP, as sho in_.equations nd. ( r 3 .
(00437 1 ongr HRBANRE 1% phlreRPlad Gl b 3E fuftl Ohdfhy 10648
traffic cabeges iBe Aaeipigecsd kg beripeQodidragth supporttdtraffloeateparfyf i ¢
categories may also be referred to as traffic cl asses, ess

f 3c¢
cat egor i es [00dt es sincIngsdssien, sesh ppinty pesgigned ALFS yalups, defehined Paged;qn

categories thrg%yﬁgﬁs_ Sg{)@%& ﬁ@nﬁaﬁ’ch o JOf AGFS VARR &Y bd $§t§1%d’135§7 ?He'sl? lp6fts

For clarity, the Se transm ssion paranetéers for one traffic
category i svithesnilldpedHSevdues. THeneameshmouds of irighch eanks pheild chave smaller

h ted traffi . [.00441 1 desi .DOI
Rasi gned” ARHES yaluGbeoTREES FMEN BUSRAT v RET: TRRRAY HEgseuBRi dh A
with a lar g:g{nﬁﬁh{gg M WEorERAFARE and SRfuYE thus DvverHReP Dkélih®oiof csREih} el

Al FS val ue mesh points of higher ranks should have srrﬁlslli er
Al FS val ueshamwpalbe ntesh peehls fogntdrcd ARl andrii8b tesHaclaghpyldshaye ghe

hi gher rank sh poi.nts y have nore, traffic :

hi gher |ikémgﬁ%@g6$ﬁac%‘§gs‘faﬂ‘b&t g rigRighy tf‘ﬁﬁ%ﬁ%@%%‘??‘%%@@%’?y be
w red APs gnd 120b in FIG 1) should have the small est possible
Al FS value.” I n one design, the AIFS values for nesh points may be
given as: AIFS [i - 1] = A FSﬂ; + ,Eq (3)

AIFS[i-1]= AIFS[i Eq (3)

where AIFS[i] is the AIFS value for a mesh point of rank 7, and

Sis an incremental AIFS value that is greater than zero.

[0045] In general, the AIFS values for the mesh points may be selected such that
AIFS[i—1]> AIFS[i], where AIFS[i—1] may be defined based on any function of
AIFST[i]. For example, AIFS[i—1] may be given as AIFS[i—1]=7-AIFS (], where
17 is a scaling factor that is equal to or greater than one. Other functions may also be
used to obtain AIFS[i—1] from AIFS[{].

[0046] In one design, the same minimum and maximum contention window values
are used for all mesh points, and the TXOP durations are assigned based on the data
requirements of the mesh points. This design may allow some mesh points to have
higher throughput than others. However, this design may introduce longer delays if a
given mesh point is assigned a large TXOP and other mesh points need to wait till the

end of the TXOP in order to access the channel.



where AIFS [i] is the AIFS value for a nmesh point of rank i, and 8is

an i ncrengigi Aby/ sk val ue that is greater than zero. [O0Ga$007/063338
general, the AIFS values for the nmesh points may be sel ected such

that AIFS [i -1] AIFS [ft where AIFS [i 1] may be defined based on
any function of AIFS [i] . For exanple, AIFS [1-1] may be given as
AIFS [i -1] =77 AIFS [i], where (g.is a scalijng factor that is

equal to orl08#dat eln enpihergisaigncihg SpinFNHE ARG FexHRYM SPRisNiEE WHWE W Eilues as

obtain Al stvc{li “ad] thE T PRON GRrakibh are[eggl‘éﬁic} o OdAEh qﬁé&‘;hggo?%:ﬁgﬁf%ﬁmghﬁ data

m ni mrum and maxi mum contenti on w ndow val ues are use

poi nts, andeqienex@oftthatanednmiar e\ aisingme doasd winddwWwenaaiaselected for a
requi renents of the nesh ints._This design may all ow. so sh |
ot s o YR FEhEBIE A SOl e GrRR S B e T ERTY [agitgrod of
may i ntrodugfe HRNEE6 HhSNTmbdr oF sGESTulMRRpRO, Rhd kSofAsR! HARG ot ALGE),
TXOP and other nmesh points need to wait till the end of the TXOP in
order to acewsstivehe ratabmenproximetelyetaed as fallovkier design, the i ni num
and maxi mum contenti on wi ndow val ues as well as the TXOP duration are
assigned to each nes oi nt based on the data requirenents of that
mesh point. A mAi ant enti on W ndow may be selected for a givesy4)
mesh point as fok) oWBW/lt can be shown that over a sufficiently |ong
period of tinme, the ratio of the nunmber of successful attenpts ni and

ni of two nesh points i and j, respectively, may be approxi mately
rel ated as vwiadré¢ @MW, and .CVEYY ‘atef tha nniniBwirvic@ntention window values for mesh points i

and j, respectively. Equation (4) suggests that the ratio of the number of successful
accesses, and therefore the delay to obtaining access of the channel, is roughly
proportional to the minimum contention window value. Here, the maximum contention
window has not been considered.

[0048] A set of higher and lower bounds or thresholds for the minimum contention

window may be defined as follows:

1. CWL. - alower bound on the minimum contention window, which may be
determined based on the maximum tolerable number of collisions for
transmission, and

2. CWJIT - a higher bound on the minimum contention window, which may be

determined based on the highest delay tolerance of a flow.

[0049] The minimum contention window of a flow may be set using equation (4)

and may be constrained to be within the lower bound CW_:' and the higher bound

CW_.. A flow with the highest delay tolerance may have its minimurmn contention
window set to CW. . A flow with a smaller delay tolerance may have its minimum
contention window set lower than CW_\ .

[0050] In one design, the TXOP duration is assigned to meet the traffic load carried
by each mesh point. The average delay for channel access by a given mesh point, as
given by the contention process, may be denoted as D. This average channel access
delay may be dependent on the AIFS value and the minimum and maximum contention

window values assigned to the mesh point. A TXOP limit, which is the largest TXOP



Eq (4) where COAL" and CWL, are the m nimum contenti on wi ndow val ues
for mesh W@ fabsidzsAnd j, respectively. Equation (4) sugarstgsbévalssdshe
rati o of the nunber of successful accesses, and therefore the del ay
to obtai ning access of the channel, is rl@ughly proportional to the
M ni mum cont enti on W ndow val ue. Here, the nmaxi num contention w ndow

has not bee considered. [0048] A set. of higher and, | ower bounds
t hr eshol ds Hrmih8e AP CBNIEH PRIAL MAYIRRSaY 2HENEloN; Hfmps of frames

fol |l ows: 0 gwgq

wi ndow, Whl C%XﬁIVé%Iurén ?eﬂremwﬁgc]}% ase d&@%éc?ﬁe%n%(@n%@ﬁeer a On a afﬁc
of colli si cnpsc1ﬁoat1cmr(él"S§EC$§<hrcth¢ nestdp@nt. Qi§ TXOP-limit magH:erg1m1Lasd on

the m ni rum contenti on wi ndow, which may be determ ned based on the

hi ghest delay tolerance of a flow [0049] The mi ni mum contention

wi ndow of a flowrgaep, be- using equation (4) and may be constralmp@)
to be within the lower bodénd CW:T and the hi gher bound :
floww th the highest delay tolerance nay have its m ni num content I on
wi ndow set t.0 CWi.: I el ay tol erance may have
its mninmum 13‘,6r(ntgelﬁt |%lai%nieeg\g%esf£er?anla%)§eﬁ&t ﬁ an%GN T . [0050]In one

desi gn, the TXOR gurfdrhosizé foraksapphiestidn0 neet the traffic I oad
carried
[0051] The guaranteed rate g may be derived from TSPEC parameters if they are
known or may be derived based on the peak and mean rate requirements of the

application. Using token bucket parameters, the guaranteed rate g may be expressed as:

P

g= ; Eq (6)
[1+d —} (1-p,)

where d represents delay bound, P represents peak rate, p represents mean rate, o
represents burst size, and p. represents error rate. These parameters may be given in the
TSPEC.

[0052] The mesh point may have a cumulative flow that is composed of individual
flows having potentially different frame sizes and/or different guaranteed rates. In this
case, the frame sizes of the individual flows may be weighted based on the contributions
of these flows to obtain an average frame size L for the cumulative flow. The average

frame size L may be determined as follows:

ng L,
=t Eq (7)
ngc
%
where g, is a guaranteed rate for flow & and Z; is a frame size for flow 4.
[0053] The TXOP duration may thus be assigned to the mesh point based on the
amount of traffic and the QoS requirements of the mesh point. The TXOP limit may be
determined, e.g., as shown in equations (5) through (7). The TXOP duration may be
equal to the TXOP limit to ensure that the guaranteed rate g can be achieved with the

average channel access delay D and the frame size L. The TXOP duration may be



by each nesh point. The average delay for channel access by a given

mesh poi Nfyo 2@67/k¥gn by the contention process, may be GRAATL7ARGIIS
Thi s average channel access delay may be dependent on the AIFS val ue

and the m ni rum and nmaxi mum contenti on i3ndow val ues assigned to the
mesh point. A TXOP Iim't which is the largest TXOP 12 that may be
assigned to the nesh set as a _function of nunber of

frames t hatshamer tb@sfhedl?X% lmbWmeﬂleﬁ@éﬁ%m dohghsen and(es hapadais) rate that is

accesses be} t ification (TSPEC) for the nesh point.
Thi's TXOP | g‘gg”ﬂgnﬁ’e “%E’t/%%%%gg' TXOP| i nit - DgEq (5) where g is a

guar ant eed [0&54&} f oA laghappﬂﬂ{ oeth point ang chaige the AR ligitz @f lowertiagk mesh
application. [0051] uar ant eed yat erived from TSPEC .
par anet er s BOF ey %q,p@n (HERA &t 1R rtﬁ’& 1%%6? %%f&m& @ theolgwenh gang dageh Aognts
mean rate rt%ngﬁ atis 19f rel B8 aRRlHogat i on. Usi ng token bucket

par anet ers, uaranteed rate g may be expressed as: - g [1+ d P Pi

(1 Pe) o- HB03%) In one design, the assigned transmission parameter values may be sent via
probe request and probe response messages. In other designs, the assigned transmission
parameter values may be sent via other signaling messages (e.g., access parameter
update signaling messages or other management action frames), or as part of data
frames, or via other mechanism.

[0056] In yet another aspect, an AP may broadcast its current load information in its
beacon frames to allow neighboring APs to determine the channel occupancy time by
this AP. The AP may also make channel measurements in idle periods when the AP is
not sending or receiving traffic and may estimate the channel occupancy time by
neighboring APs based on the channel measurements. The AP may filter the channel
measurements to obtain a more accurate estimate of the channel occupancy time by the
neighboring APs.

[0057] FIG. 3 shows a design of a process 300 for setting transmission parameters
in a mesh communication nctwork. The rank of a first station in the mesh
communication network may be determined (block 312). At least one station of lower
rank than the first station in the mesh communication network may be identified (block
314). At least one transmission parameter for the at least one station of lower rank may
be set by the first station (block 316).

[0058] The rank of each station may be determined based on the number of hops
from that station to a designated station (e.g., a wired AP) in the mesh .network. The
rank of each station may also be determined based on other factors, as noted above. The
at least one station may communicate directly with the first station and may be one rank
lower than the first station.

[0059] The at least one transmission parameter may comprise an AIFS, a minimum
contention window, a maximum contention window, a TXOP duration, or any
combination thereof. The first station may assign at least one transmission parameter
value to each station based on data requirements of that station and/or other factors, e.g.,

based on the rank of the station, the QoS requirements of the station, the amount of



where d represents delay bound, P represents peak rate, p represents

mean rat ewoaobgiasgaents burst size, and Pe represents erpcaiydaim®essss
These paraneters nay be given in the TSPEC. [0052] The nesh point nmay

have a cunul ative flow that is conposedldf individual flows having
potentially different frane sizes and/or different guaranteed rates.

In this case, _the frame sizes of the individual flows may be wei ghted
based on t HEEG AR Y Bastagion; Hesdaty raéw%‘fﬂgl%x Fheaﬁa%apeﬁ%l\@ésefcﬁgﬁ%on

size L for | @i ViS¢ | i
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det er mi ned "as lows: E ere gk 1s a
guar ant eed paeangetéroralifd towakh stagor kiaiaprabef respoassmessagoor fdnpawtker mechanism.
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The TXOP | i1@st ofiBaths. determ ned, e.g., as shown in equations (5)

through (7). The TXOP duration nmay be equal to the TXCP limt to
ensur e t hatl08608 guZhanisestatignengy caronunaishyi eote dheniat Heash eongy dpagyeission
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and/ or has eacldsfation b Sett thatatilSast ONE frahidhAiBsibm GaGtiAtR oL €ltht Is@iti@nd. The first
station may also be selected by the at least station to set the at least one transmission
parameter for the at least one station.
[0061] FIG. 4 shows a design of an apparatus 400 for setting transmission
parameters in a mesh communication network. Apparatus 400 includes means for
determining the rank of a first station in the mesh communication network (module
412), means for identifying at least one station of lower rank than the first station in the
mesh communication network (module 414), and means for setting at least one
transmission parameter for the at least one station of lower rank (module 416). Modules
412 to 416 may comprise processors, electronics devices, hardware devices, electronics
components, logical circuits, memories, etc., or any combination thereof.
[0062] FIG. 5 shows a design of a process 500 for setting transmission parameters
in a wireless communication network, which may or may not be a mesh network. At
least one transmission parameter value for at least one transmission parameter may be
assigned to each of at least one station in the wireless communication network (block
512). The at least one transmission parameter value for each station may be selected
based on the rank of the station, the QoS requirements of the station, the amount of
traffic carried by the station, the data rate achievable by the station, the reverse direction
grants to the at least one station, etc. The at least one transmission parameter value
assigned to each station may be sent to that station, e.g., via probe response frames,
access parameter update signaling messages, or other management action frames, or as
part of data frames, or via some other mechanism (block 514).
[0063] The at least one transmission parameter may comprise an AIFS indicative of
an idle channel sensing time. The station that is assigning the at least one transmission
parameter value may be associated with a first AIFS value. At least one AIFS value

that is larger than the first AIFS value may be assigned to the at least one station to give



[ 0054] A hi gher rank nesh point may change the TXOP limts of | ower
rank meshyw@oioid/foss- 9., dependi ng on the nunber of TXOP$cai@BbPfhsiBs
the I ower rank nmesh points through grants in the reverse direction.

[ 0055] 1 n one design, the assigned transittssi on paraneter val ues nay
be sent via probe request and probe response nessages. In other
designs, the as?i gned transm ssi onwga_rarret er values may be sent via.
ot her si gndh¢ Atisssisensgiiatiqrelayver piebabddy ofasprssiag thp gharaek thyndhe assigning
nmessages org.pf,her managenent action frames), or as part of data
frames, or via other nechanism [0056]1n yet another aspect, an AP
may broadcd8064]ts Cler antledsvachd nfansmdkionnpammetes Mencamprissnes niiKimum
al I ow nei ghboring APs to determ ne the channel , occupancy .tinme by thcls
AP. The AP SREYNY h, o el B B AR GPRARHRTS Wi Nl Sg0 &ﬂ?t@a&mmgﬁn om

the AP is ngtksteBeioRd aQlesdifs MeVéidndll O ihiniAiid JoR¥nASH WIBdRY tvlgﬁe may be

channel occulpancy time by neighboring APs based on the channe
measur ementsslect®i dorrfachwiativn |based erhguarirdentalateraaldurrdetaymeguirameanity off af least

nore accurate estinate o he .channel occupancy time by the

el ghbor | ngoresow | BBk dretat "Sebiond s FEBRT SR, AladE gty may be
setting trapadHHRIdad Heaw Al tLlos et Boghd B BRABURGGALdcBAMNRIIWRE khe sthifon.
rank of a first station in the nesh communi cati on network may be

det er nmi ned Ths! lewier Poand gy bedeteraviredsbased gm die mewiapum dalerabl pumher of
first statiQp:. gﬁ:ﬁ] -ggngé' e} t . i i fi .

(bl ock 314)0.811131‘:HTs tefg&g%r onesstqr ansﬁn{ g}gliﬂc? nﬁaggbﬁaﬁeﬁééélﬁlgﬁgr%%ﬁgqg& ‘)éeggctgmcfﬁeed
station of basgesn thenkaximymbéelseteqnitembues of tist atdeat boe f1oW seakbB i) station.

[ 0058] The rank of each station . ,nmay be determ ned sed on.the number
of hops froﬁnmlﬁgeurgtf&prwovdmad%svﬂgﬁam ool 1, ol Sowbecksl b

in the nmes Tl }9@5&&, th%lésﬁg WiRmGRCSY tRAt31dWA And Rk BhEMUREIIS) R FrdREhts

based on ot ctors, a ted above. The 'at | east one stdtion may
communi cat dodall eftthy atveabt otpeflowr sA maximuoncenchtivnywindownerluaniey | abseebe
than the fi r[st giqati on. .0059] The at | east one transm ssion paraneter
may conpri SBICERT MRS 20N num cont enti on wi ndow, a maxi mum

contenti on [PpagEIoOW, TRe FP4Chbt GHE Aah@HlissiOd PQfﬁbﬁefé? iyl RRe THEeafirailfe The
first station may assSi gn at | east one ransm SSi on par ameter value to

each st at i GFKORdurhtion felaagh stetjon mardatssleetd baged onteaeiagn chaaebicceshistay,

];? C: ﬁ;s’st :{#@H,rgaﬁge%éﬁ%g%%}%gﬁ%gq 5&2}, écﬂ?ev%l%td—a%nratet, Q‘%er%es fﬂ’aﬁl%qsii{e? %Qtfgr
the station. The average frame size for a station with multiple flows may be determined
based on a weighted average of the frame sizes for the multiple flows, e.g., as shown in
equation (7).
[0066] FIG. 6 shows a design of an apparatus 600 for setting transmission
parameters in a wireless communication network. Apparatus 600 includes means for
assigning at least one transmission parameter value for at least one transmission
parameter (e.g., AIFS, minimum contention window, maximum contention window,
TXOP duration, etc.) to each of at least one station in the wireless communication
network (module 612), and means for sending the at least one transmission parameter
value to each of the at least one station (module 614). Modules 612 and 614 may
comprise processors, electronics devices, hardware devices, electronics components,
logical circuits, memories, etc., or any combination thereof.
[0067] FIG. 7 shows a design of a process 700 for determining channel occupancy
time. Load information for an access point may be determined (block 712) and

broadcast in beacon frames (block 714). The load information may be indicative of an



traffic carried by the station, the data rate achievable by the
station, wevmugeaghirection grants of the first station, miQus26663338
first station nay send the at |east one transm ssion paraneter val ue
to each station via a probe response ned$age or sone ot her nechani sm
The first station may assign t he sane or different transm ssion
paranmeter values 1o t at | east one st gﬁﬁnggo 60] The first station

may aut onorfgfRy o 1Lérlnelt ac&PSSI%%ttOCB%eSt shRpBUETIaNEy M also

at |east ong gHhAhdOR 1d1%|§e?i68§{~h¥x?ﬂﬁé’acé&§ Bin’E ﬁtno%&é}fdﬁ@oﬁmemg%fa%fack
with each station to set the at | east ong transm ssi on paraneter for

t hat st ati 6H6). Taharfriel stcupandyi tone hﬁyelghls&mrigeicwls poingdmby be betingeted emed on

station to set,the at |east .0 m rameter for t
east Cone_ draehiie! Popaiinme Gloth I8 i Pui SRR lsp S b e Bherec 1o
for settingbkdiRnsHoss LOdurel AMBheS 6f tHE ehalBSNo&apIneni Ak I@ntheeﬁe{giblsrmg
Appar atus 400 inc) udes nmeans for determ ning the rank of a fi

station i n AERSS RRFES- conmuni cati on net wor k (m)dul e 412), neans for

identifyin Iea (o] |o t i . i
n the reon BSmuntigt i AThE o bnturs ABRsaR B8 deldinidd Rk
at | east oneclipaads tines iAppapaiet @clutieymédne f@iddteﬁ'ﬁﬁﬁlng)ﬂt&ldaﬁ&&maﬂibrﬂﬁor an
| ower rank (nodul e 416) Modul es 412 to 416 nmay conprj Se. processors,

el ect r oni cCEREYiROBY, (PRulRASH &): daeAns dfor bécraél&%ﬁnaaﬁé% leashipfaepgtion in beacon
| ogi cal ci rfgehlﬁeﬁ w1tH?ﬁ@Irola&§nfo §t10’r1 b%{n gésflc%‘rggém tah%n{ @ﬁﬁrﬁgthe aceess point

[ 0062] FI G ows a design o r setting transm ssion
par anet ers ucnumesMhe@lhml cﬁmndndm&ié) ma:ansn échrvmiﬁdmmg/mhaxhneﬂrmeawemagts moidle

be a nesh net. k | east one.transnj.ssi on a.rarre va t
Peast one tiEHA SEEARBEL Ty b B eoRa e Bl ol FL. Hnd Fhgens

one stati Offo} @sﬁrﬂ@aﬂ@ ERARSE oS QUPAHEY ‘ﬁﬁ{e' By ﬂ%ﬁéh%ﬁﬁ% (abbas lﬁaoli_’rﬂtg)basé@@n ahe

| east one transm ssion paranetér val ue for each ation may

sel ect ed baberhebmeaapuremgnle (pfoduleed ) atiflodules Hle tgo&;l& @@(mqomlﬁ@ @rqwssors
the station %r rrﬁnt of . traffic carrle%,ﬂ%l_1 tlotn l 1 it
rate achi eVABFESY {RHACE: a}E?TS‘Haf RSV o FEET AN Fe r?na? St Sglf% °H8“13
at | east onﬁerﬁ@ragsl ., oeﬁﬁzyco-ﬂilﬁngtonltﬁ@@bf one transm ssi on paraneter

val ue assi 3ned to each station may be sent to that station Vi a

probe respdheedlf r akHa, Iashewss blge Wm@édypét@%ﬁaﬂﬂpr?@dr%@s@gwm&ss
th
Some of nor TR AEh SRR, L8P nBBhbit O5igh 300 AP S, (Hinkd AP, 120,

par anet er ramy seoioprasdenanbAbABAPNHOCatmast efwark 100 ie Kibadnetatien300ngay
time. The station tha

par anet er \&IORE %&dagg gt;‘lég%ésq(/g\h”ﬁgﬁﬁaﬁqa}f gtl%ﬁ&F P%%Oe o gsglsn@ﬂfs’ o1 :kelﬁgt
el i e
station | owerdar cbaise| P19, cbnaelcelsti fggs hEatcshamm mahaneteth evabiss) drimga
station. controller/processor 920, and scheduling information from a scheduler 924. TX data
processor 912 processes (e.g., encodes, interleaves, modulates, and scrambles) the data
for each recipient station based on a rate selected for that station, processes control data
and scheduling information, and generates output chips. A transmitter (TMTR) 914
processes (e.g., converts to analog, amplifies, filters, and upconverts) the output chips
and generates a modulated signal, which is transmitted via an antenna 916 to the
recipient stations.

[0071] At station 950, an antenna 952 receives the modulated signal from station
900 and provides a received signal. A receiver (RCVR) 954 processes the received
signal and provides samples. A receive (RX) data processor 956 processes (e.g.,

descrambles, demodulates, deinterleaves, and decodes) the samples, provides decoded



[0064] The at |east one transmission paranmeter nay conprise a nninum
cont ent i owoMobrimisgAand/ or a nmaxi mum contention W ndow USeet1y@s2007/063338
determ ne a random backoff before accessing the channel. A m ninmum
contenti on w ndow val ue may be sel ected lffor each station based on
guaranteed rate and/or delay requirenents of at |east one flow sent
by that sta m_ni mum cont ent i on wi ndow val ue may

i on.
const r ai nedi ?‘HeStWi“?ThPﬁo A0l pere HiBkineSasad é’rﬁYlé??ePorBEﬂLrﬁt%éﬂ‘érsﬁhW@Hng
for the stalieh 4%9% e ASPB
maxi mum t ol e{ ablaté&{r}ﬁnber o 1 col Pesgif} ggr?? fg?kﬁaa mg%sg I ons rg%rll{éggrafﬁ%data
station. THerhigldeta fwowed 9ﬁ&)antlecmh¢mlaManﬁdmbasmblleripiohasma%@mnTX data
del ay requirene | ea ne flow se the statjon

ot i o S 07, prancs gy J88 gl welEhdse batloen piioty Bleslag for

on the hi gheiticR®s0cndt Qﬁeﬁb@ésaé‘utﬁlﬂodhhﬁse ”R”&a%sﬁfttetr fm ﬂrbéaéfsesatﬁsi ohﬁﬁt chips
maxi mum del ay requirenents for he at |east one

maxi mum c o rind genayatens mesiylajed ax@ahayhlaln wanernﬁ@ﬁe@zt @del‘mar%@ac h

TP dur at (0 e T eSRabarifitk 378 Bt M P RITRS Sisl¥ PGl Foso

based on awadagesiblyasihel st@isiRs SA dededier 9deIpaycekg W feedieft Signg Upsranheads
rate, achi evable data rate, average frane size, etc., for the

station. THd6aandr pigaides aﬁ@fﬁlpéqueAmoRXadagﬁ PEESWi 937 prmwﬁssﬂf dher pasoplesrayd
be det

me“ tleple;”} l'b%’w@é’ssg&oa@d %a %&E% ug%{sglglt Iﬂ%ﬁ&% :§r{1ﬁ)[ % of%gﬁe&lﬁgﬁé i B\Ié)bﬁies
desi gn of a:nn’acpipﬁnaaﬂolmnﬁrﬁmeﬂmocesmrmﬁg transm ssi on paraneters |n a

wireless ¢ i catj on networKk. ratu 6 cl udes. means fo

551 ot ng. 00 Hac: ComEo o Rt SePa OIS rech Hagperaiona Yauiest ohend
transm ssi QRoPALFERLER, (@orgrolleﬁl/ﬂ: §@es§ﬂr§"9m)' FhEBPHEN A a1 Pe¥nent process
maxi mum cont ention wi nhdow, TXOP duration, etc.) to each of at |east

one st ati or300nn Fhe. wpreb®5§06@nﬁ{@n i:epmcms A inokf 1. On@mlbleot@mzyrocczsn@ for
f di ng. the at, | t t
Cach of t nariativdeb Sl bR Patifionl abis S AR REE st inttasifs 900

MRy Conpri $@dP50Gestetivel eﬁﬁﬁiﬁdﬁ@(ﬂ-‘)ﬁs dwreaezsp the 8 wemudRYHGLEComm) unit
el ectronics conponents, logical circuits, nmenories, etc., or any

gorrbl nat i or?2¢ medyswpport Gwml@IOWbWG%St&tlﬂb%q%ﬂd@fbaﬁ%é@@@ﬂ?00 f or
ot nt "y HRFRACr EhOEEHRAE ek B HeRR e bOBCH Ry ARORCHERS. For

(bl ock 714)exarhpR, tesel tdchhigie@inag roenapldngentdiidinCladrilwarepfirmivare] Sofanarandr a

of time the access point _occupi es the channel. Channel measurenents
may al so béoBBingtiagdhergof. d|F@rp?eParéaf§r emgtatien; ohe HS%‘F%%HI% dingfpused to

sendi ng of JeB5eh the licted B9 fikme FBANAL GHCUPRIGK bbIRLBX specific

nei ghbori ng access poln I mated based on t
nmeasur errentistegﬂatadcéircﬁiiS)(ASIm digaahmgna‘rqmmm(iDSPs}awghiel $ighal eareatsting

obtain a noye, ac esti mat of th chan ancy ti by the
nei ghbori n e&’@ﬁ%@%ﬁﬁn?@grﬁ%% fl*—c?‘?(‘:? 1%?’?&%/@5&) gﬁf’i ﬁma'gﬁe ghte arrays
appar at us §9PGheY, JREQENR NYnEPAINE! MRES-BRRRNL, | ﬂﬁeroﬁﬂﬁ%s@isuseﬁgtgomc
i ncl udes nmeans for ‘determning |oad information for an access poi nt
(nodul e 812i)3Vlcﬁ&36mh€rf eicctmn@xadm&tlm@edﬁe pestedmi the donefiong rieiseritisd dheemin, a
frames, with th oad igrtbfornat eing indicative of an anount of

time the a(,°88’§’§%&oqrﬁtc° &Iﬁﬁﬁog ft'rﬁ "channel (nodul e 814), neans for

obt ai ni ng gbm}el PBAS U BAR BleS ar dior Q}dfﬁvﬁerm?ﬂ@'nm{bnt hige achaRk@ed @na3t be
is not sen and neans for

receivi dat a %rmdul e
esti mati ng ien edo@@tbpamﬁgwcm% DY ﬁ’é‘?‘”@ﬁb‘@ﬁﬂ Agnctiereseicpothat peree dhe
on te_chaygel: RESSUEEIRRLS:( T D10k NDULES: 312,100 818 M ord n

conpri se processors, roni ¢cs ‘devi ces evi ces, ..
el ectroni cs ﬁﬂmoqneﬂgs méragiyced? of 6L FIGOant execetd by Dprapssor (e.g.,
conmbi nati on thereof
processor 920 or 960). The memory may be implemented within the processor or
external to the processor. The firmware and/or software instructions may also be stored

in other processor-readable medium such as random access memory (RAM), read-only



[0069] FIG 9 shows a bl ock diagram of two stations 900 and 950 in a

W rel ess g@uaiGasi on network, e.g., a nmesh network. Stydiea.@R3:3mmY
be a wired AP 120, and station 950 may be a MAP 130 in nesh network
100 in FIG 1. Station 900 nay al so be a@8VAP 130, and station 950 may
be a | eaf station 140 in nesh network 100. [0070] At station 900, a
transmt (TX) data processor 912 receives traffic data froma data
source 910, m%ra%'r@ Matneneelgile randors sgosss Bampay ANERAM)y arageaymeble eag-
control l er/gj &%8% n I i t Eﬁ?ﬁ]

924. TX dat a pr oce o] gﬁprggggfs&ggg e?%.g%llé?ﬁg{r?%éhﬁpR r%@%ﬂg?ﬂ%@fy
nodul at es, @mj)astommﬂﬂlb)s)naghmaia*t@tltairdammdrageednvmeeem station based

on arate ted _for that atlon es control .data and
schedul | ngslﬁh‘flﬁ FF%@T@V&% et B‘aﬁﬁa SYRilHBIOV, < FEihie ey person
(TMIR) 914 RIRAGHIRSart & Brake SPﬂééeth& ﬁlsEBsﬁ@aWouélﬁﬁhiﬂdaﬁ@ns tB'thé 8fs€losure
and upconverts) the output chips and generates a nodul ated signal

whi ch is trwhlshd reeddy wpperant tarthesemnskildetoint e tape an@éhqogmlcsxrmolpcbmdeﬁned

[0071] At stati.on 9 na 95 . I ecejV ed .Signa
From st at i JRrSB e Bfiot e SRR G S S Le G e tarthE o E Rope of
954 processks diftsursemuasl ﬁlbgdié’dlosﬁ[’éj 1@&@Nirﬁ@ﬁe&&ﬂﬂieeﬁmuéd rte e \eRamples
(RX) data processor 956 processes (e.g., descranbles, denodul ates,

dei nt er | eavdgscribgddhegrie &)@gsS) toy %a@awethe vilesy isenps coesisignigwith zheyariaciples
for statio i and provides control data and
schedullngqpaigyﬁa 8uﬁgtd%wgmgglﬁf%rgglller/processor 960. A TX data
processor 972 receives traffic data froma data source 970 and

control data fromcontroller/processor 960. TX data processor 972
processes the traffic data and control data based on a rate sel ected
for station 950 and generates output chips. Atransmtter 974
processes the output chips and generates a nodul ated signal, which is
transmtted via antenna 952. [0072] At station 900, antenna 916

recei ves the nodul ated signals fromstation 950 and possi bly ot her
stations. A receiver 930 processes a received signal from antenna 916
and provi des sanples. An RX data processor 932 processes the sanples
and provi des decoded data for each transmtting station to a data
sink 934 and provides control data to controller/processor 920.

[0073] Control | ers/processors 920 and 960 direct the operation at
stations 900 and



. 950, respectively. Controllers/processors 920 and/or 960 may al so

i npl enent process 300 in FIG 3, process 500 in FIG 5, process 700
in FIG 7, and/or other processes for transm ssion control. Menories
922 and 962VQEMTEORAk a and instructions for stations 90FCIAB2YFHH63338
respectively. If station 900 is a wired ﬁf, then a comuni cati on
(Comm) unit 924 may support comruni cation between station 900 and a
baci chaul network. [0074] The techni ques descri bed herein may be

i mpl emented by various nmeans. For exagglgimishese techni ques may be

i npl emented in hardware, firmvare, software, or a comnbination

t hereof . For VAHAIYISWGEAIMIEED Erent at i on, the processing units used to
performthe techniques may be inplenmented within one or nore
application specific integrated circuits (ASICs), digital signa
processors (DSPs), digital signal processing devices (DSPDs),

progr ammabl e | ogi & devAreppafauROMpPrsingl d pr ogr ammabl e gate arrays
(FPGAS), processof s, ﬁﬂtl ﬁﬁl:ésﬁc{r%onﬁ%lﬁéaofo%&gﬁ&%'a% 1 ﬁfsPEtEt?cﬁleiﬁ%%éSh
el ectroni c devices, other electronit units designe o performthe
functions desanmbeidativar mitworka te adgotifyest, leat oac canibn pétlower thlettemf the first

[0075] For a firmmvare and/ or software inplementation, the techniques.
my bo 1t eHEHba v A e B cBbe ol i ail ity PiftiSion
etc.) that ppaheert fonene 4Nt RBstateserloRedakienedn. The firmware

and/ or software instructions may be stored in a nenory (e.g., nenory
922 or 962 in FIGﬁngymﬁhﬁnﬁkﬁéﬁﬁﬁﬁtE@“Bnﬁwaeﬁggor (e.g., processor
920 or 960). The nenory may be inplenmented within the processor or
external to the processor. The firmmvare and/or software instructions

may al so be stored i n Bhananpagsius©b skisp 1y wheralb|tee yepkiiofipachptationds deigradned
- : e < Plakib 8 'andp,
access ”E”Dryas}:mwﬁlﬁé&dopfﬂ s ffﬂ*%% Wﬁmgl}ﬁoﬁw dcﬁglghté(/qg&%%{x% M0 dR%h

access menor progrg read-only neno

el ectri cal | yceanasuibdtenPROMrkEEPROV), FLASH nenory, conpact disc (CD),
magneti c or optical data storage device, etc. [0076] The previous
description of the disclosure is provided to enable any person
skilled in the ar3. to Tekepatituyséclhinel diisedinddnelcadfane aussmission parameter
nodi fications to.the disclosure wll he regadily a nt to those .
SKi |1 ed i n t FRITBHSES st oeolpa b irtiog e RS poge FAIRSY HBiEnym fegengion
applied to offiflowyal hkinds cohichOMH LRV, tdnBG fafimikdien SBpétnitd! (TXOP)
scope of the discfosure. Thus, the disclosure is not intended to be
limted to tA&aanpl es described herein but is to be accorded the

wi dest scope consistent with the principles and novel features

di scl osed herein. 19 CLAIMS WHAT IS CLAIMED | S:
4. The apparatus of claim 1, wherein the at least one processor is

configured to assign at least one transmission parameter value to each of the at least one

station based on data requirements of the station.

5. The apparatus of claim 1, wherein the at least one processor is
configured to assign at least one transmission parameter value to each of the at least one
station, and to send the at least one transmission parameter value to each station via a

probe response message.

6. The apparatus of claim I, wherein the at least one processor is
configured to autonomously set the at [east one transmission parameter for the at least

one station.



1. “An apparatus conpri si ng: at | east one processor configured
to determine a rank of a first station in a nmesh comunication
network, to identify at |east one station of |ower rank than the
first stati¥¥@200/193& nesh communi cati on network, and toPEEUSHO7/PeSa3$t
one transm ssion paraneter for the at | t one station of |ower
rank; and a nenory coupled to the at | east one processor. 2.
The apparatus of claim1l, wherein the rank of each station is

det er m ned bﬁsed @E NUTRE fappdrato pg élmmm heh&tiat thenat ﬁea@t d&si;ga@tsmﬂ is
station in the sh conmuni cat.ion net . 3..Teaprat S

cl a1, hePOH IRl OaRoRP S o ol 1B o5 A Br L o o Gae
| east one of yafnAsshint faddrh @ hithektafisrane space (AIFS), a m nimum
contenti on wi ndow, a maxi num contention w ndow, and a transm ssion
opportunity (TXOP) duration. 4. The apparatus of claim1,
wherein the at |egst ofg Qﬁﬁﬁsd%rcldﬁ PQ&H %;e%'fh%dfﬁstoﬁtélﬁﬁ' 19'§e1@$ted Gf%ﬁe at
one transmn ssion paranete Eval e to each of the at |east one stalion
based on dat kastestptipn ersshths ableast loac tanstmission parameter for thithat leasphencatation.of
claim1, wherein the at |east one processor is configured to assign
at | east one transm ssion paraneter value to each of the at |east one
station, and to s&nd tTie a@balaeasf chire 11 whersin ths atdBasp anasteionr covmhunécated
each station vi robe response .nessa The .apparatus of
Chaim 1 wheREry ol G Frb SEooNg i cagcier bar RS arEan, o
autonormusly set the at | east one transmi ssion paranmeter for the at

| east one station, 7. The apparatus of claim1, wherein
the at | east one H}oce%%éﬁ’Pafaéuscfé’ﬁﬂ’P@lﬂged to negotiate with each of
the at |east one glaki Gt §r8ci&r cbﬁ%ﬁéd b @RRImRABG rﬁméﬁétﬁ’cfbn in a mesh
parameter for the station he apparatus of claiml

wher ei n t he témmstnisation] uatwork, teidentifcht tgast h@ st@threafshlgbqrananbﬁlamdh@ dipst
the at |east r L, S t

o The appar SPid B RS HRHE SRR RELAEGlork 2b o8 b gr RSl 1PREGR Bhlobe
comuni cat eshigheraenlt tp sei atheashmaftrmshlssbmparMemnﬂ)r itiee firstestat@nkandowesceive
than the fi rgttlca%% g&c trarrllsrmssmn paramctcr vaquclp al’tt?étsléfcctcgnaglon oﬂgghcr rank; and

a memory coupled to the at least one processor.

11, The apparatus of claim 10, wherein the at least one processor is
configured to perform channel access based on the at least one transmission parameter

value,

12, A method comprising:

determining a rank of a first station in a mesh communication network;

identifying at least one station of lower rank than the first station in the mesh
communication network; and

setting at least one transmission parameter for the at least one station of lower
rank.

13.  The method of claim 12, wherein the setting the at least one transmission
parameter comprises
assigning at least one transmission parameter value to each of the at least one

station based on data requirements of the station.



, at -l east one processor configured to determne a rank of a first
station in a nesh conmmuni cati on network, to identify at |east one
station of hi%her rank than the first station in the nesh
comuni cat iR 2MEMHKEPK, to select one of the at |east on&CI{UFR0HAGEIS
hi gher rank to set at |east one transm sgjon parameter for the first
station, and to receive at |east one transm ssion paraneter val ue
fromthe selected station of higher rank; and a nenory coupled to the

at | east one processor. 11. The apparatus of claim 10, wherein
the at | east one processor is configured to perform channel access
based on the at |&ast @Wﬂ@ﬂﬁﬁﬁ@%gﬁﬁ'paraneter val ue. 12. A

met hod conpri si Ngmeans SRt @HNMIAGY adrahRNYE Offirgt Jthtioht inS b adhbdN corimanibRBA
comuni cation network; identifying at | east one station of |ower rank
than the fir&™Wetkation in the mesh communication network; and setting

at |east one tr an&@lr%%fl’_ﬁieﬂ%ﬁ% Q&asf &fe ﬁﬂ%ng‘;f 14885hn10M8n $hetilsPRatith in

| ower rank. 13. The nmethod of claim 12, wherein the setting
the at | east thsmecsh camawnisstiornopaeringder conpri ses assi gni ng at
| east one transm SSi vV : :

. t
station based on %%%%q?ﬁ%@?&%#@%?gﬁgﬁﬁ?ﬁgwgﬁgP?gﬁs&pQEQﬁE&qéﬁITﬁnﬁkﬁn
appar at us cobpploivst ragk. means for determning a rank of a first
station in a mesh comuni cati on networKk; means for identifying

at Ieast one station of lower rank than the first station in the nesh
conmmuni cati on net ¥or K; Tiahparatus of claim 14, wherein the means for setting the at least one

transmission parameter comprises
means for assigning at least one transmission parameter value to each of the at

least one station based on data requirements of the station.

16. A processor-readable medium including instructions stored thereon,
comprising:

instructions for determining a rank of a first station in 2 mesh communication
natwork;

instructions for identifying at least one station of lower rank than the first station
in the mesh communication network; and

instructions for setting at least one transmission parameter for the at least one

station of lower rank.

17.  An apparatus comprising:

at least one processor configured to assign at least one transmission parameter
value for at lcast one transmission paramcter to cach of at lcast onc station in a wircless
communication network, and to send the at least one transmission parameter value to
each of the at least one station; and

a memory coupled to the at least one processor.

18.  The apparatus of claim 17, wherein the at least one processor is
configured to determine a rank of each station and to assign the at least one transmission

parameter value to each station based on the rank of the station.



., means for setting at | east one transm ssion paraneter for the at
| east one station of |ower rank. 15. The apparatus of claim
14, wherein the neans for setting the at | east one transm ssion

par amet er CYHBPI74E891 means for assigning at |east &d/US2007/063338

transm ssi on paraneter value to each of e at | east one station
based on data requirenents of the station. 16. A

processor-readabl e nedi umincluding instructions stored thereon,
conpri si ng: instructions for determning a rank of a first

station in a nesh_co icati on network; .instructions for .
Cdentifying at Teslt ohie SPBIRER %t CIRBWA7 PSIE HAR o HEwS 1908 PIOPSSErofs
in the mesh ¢oMMPARIdGEtabREh thetayak ondRensmission panshdtetGial@ns chal stfhibagid
at | east one transm ssion garamater for the at | east one station of

| ower rank. onquality efservige Feapiigmeshefrthestaipn. at | east one
processor configured to assign at |east one transm ssion paraneter
val ue for at | east one transm ssion paraneter to each of at |east one
station in a wrel®ss Eomsnparetas iofnclaist Wdr kvheepiid the at dpast tane Brocdsemsts

one transm sg§j r . : t t LoD,
and a momory 2R TR TSN wt ) Mt SRRk Rlor ifufiior AR o MMt Ao
appar at us of oghabuntb frafffcemeicd byhlee sdtioheast one processor i s
configured to determ ne a rank of each station and to assign the at

| east one transm ssion paraneter value to each station based on the

rank of the station. 2Phe apparatud Df dkier appavhetcirs thf aclledsché, probessi B8
the at | east one processor .1s configured . to assign thia at | east. one
transmi ssi on“YHIRFRS IR PSS the af (52 Q0F raRsiFsHn DHAIRRIeToR UG e rREStaston based

service (QoSy;, uagdwit W&ﬁle%?xtﬁé’s@atﬁ:h@ti on. 20. The apparatus
of claim 17, wherein the at [east one processor is configured to

assign the at | east one transm ssion paraneter value to each station

based on armount o5, traffd %pﬁa%t{lg ¢ QY¥int h?, HiRlciPhe at least one processor is

configured to assign the at least one transmission parameter value to each station based

on reverse direction grants to the at least onc station.

23, The apparatus of claim 17, wherein the at least one transmission
parameter comprises an arbitration inter frame space (AIFS) indicative of an idle

channel sensing time.

24.  The apparatus of claim 23, wherein the at least one processor is
configured to assign the at least one station with at least one AIFS value that is larger
than a first AIFS value for the apparatus to give the at least one station lower probability

of accessing a channel.

25.  The apparatus of claim 17, wherein the at least one transmission
parameter comprises a minimum contention window used to determine a random

backoff before accessing a channel.

26.  The apparatus of claim 25, wherein the at least one processor is
configured to select a minimum contention window value for each station based on a

guaranteed rate for at least one flow sent by the station.



21" The apparatus of claim17, wherein the at |east one processor is
configured to assign the at |east one transm ssion paraneter value to
each station based on data rate achievable by the station. 22.
The appar atW@2Wi/188Hi m 17, wherein the at | east one proE3d§007/863338

configured to assign the at | east one transm ssion paraneter value to
each station based on reverse direction %rants to the at | east one

station. 23. The apparatus of claim 17, wherein the at | east

one transm ssion paraneter conprises an arbitration inter frame space
(AIFS) indicative_of an idle channel sensing tine. 24. The
appar atus of cl ai #-23, Lifh@Prirsfug RE clyimy 3&5?”%6‘?‘?31 piocbdeast opg processor is

configured t g,dgaldNolRRcAh thifRSim SBfeftical WRBoWM Jalictfor e8RS ftatiebALE Sn
value that is larger than a first AIFS value for the apparatus to
give the at Hdasrequimentsnfiapleastone floyses Aithd H3fioBf accessing a
channel . 25. The apparatus of claim 17, wherein the at |east
one transm ssion paraneter conprises a mnimum contenti on wi ndow used
to determne a ratfdom Bac kpfatatiye obraaimc 88s sihngina thichaheist onc procesds. is
The apparatus_qof cl.aim25,. wherein th t Jl.east O cessor.. i .
confi gur ed t80”%&%6&0gétﬁﬁnﬁf'%ﬁq“é%%f’%nn(ﬁn?r? WG 3 n\r;lgff’ﬁ%]%frﬁpmguﬂ:ﬁémemm"
st at i on basedimiowafoggadchagiittmd afidtoeselaer a atininams tormaaiohl vomdse valubyfort dkeeh
station. 23 27, ,th&e appaﬁ.ug i’f%%{sa}.i 25, .wherein the at

| east one pr Sedandgbe wdthinthe joyyFr apd higherdp o 7 $PRPm cont ent i on

wi ndow val ue for each station based on delay requirenments of at | east

one flow sent by the station. 28. The apparatus of claim?25, .
wherein the at |edst ohe pPre&duwsOF qlaimedpf whaiel theo 20 deast 91h Pracer el

bound and a W @hefqR0UeRrhaL _atm%e%mdﬁum AR AR R o AW, fnBbw S8 Ehch

station, and to-select a m ni mum contenti on w ndow val ue for each

station to beatiint bused ohenakimpwen delay rdgugbmentpofiztdsast one flgne sentdtyi the station,
29. The apparaf s, fl L ahMaP ol ISR IGAP Ve 528k SRR IPEERIL hah br
configured to determ ne a higher boun or e mnimm cont ention

w ndow for eaghl itk higherlbasetifoothersaaxibitum del ay requi renents of at

| east one flow sent by the station, and to select a m ni num
contention w ndow val ue for each station to be | ess than or equal to
the higher bound jpr the sprkdt@Nof claim 25,3V herbhe tiappan@kusnef prédediomn is
25, wherein the at |east one processor is configured to determne a
Cower bound FYIZAIE (hdRICHOIRF GORYENbaUGH o fHAGWITEIM SaREntionay Mgy Haisgh

on maxi mum t gles.ablg) SRS fQhbit $i0P& JrRblikioRd BN BaiRESoRaREt BYihe
t he station, anolll to select a mninumcontenti on wi ndow val ue for é€ach

station to bsutguald tbecloet agniaamem cofertion vdndowesluhpn perhistation febe equal to
station. ea?l’élr'the%m em%?paﬂnlasfp%{:ﬂaﬁ&ﬂ‘ 25, wherein the at | east
re

or gr . .
one processor §€on I gu 0 select a mninum contention w ndow
val ue for each of at |east one flow sent by each station based on a

he 1 ow, - and. meod bmam | BYPAFGeL P Gt &5 Boin 5 & A8 Shh b %

32. The appakdiifigareafio 6¢18dtm rinimwh eo@bitidhheinaéw velas tf%rma& gf arledst 653 ow
paraneter conprises a maxi pum contention window used to deternine
maxi mum r and¥# BACRY platiet gped é’é*c%glﬁi‘ﬁrg %unéhfgﬁglﬁl minimum contention Window,

delay requircments of the flow, and maximum delay requirements for the at least onc

flow.

32,  The apparatus of claim 17, wherein the at least one transmission
parameter comprises a maximum contention window used to determine a maximum

random backoff before accessing a channel.



. 24~ 33. The apparatus of claim 17, wherein the at |east one
transm ssi on paraneter conprises transm ssion opportunity (TXOP)

dur ati on. 34. The apparatus of claim 33, wherein the at | east
one procesdWP 200¢138Hf i gured to sel ect the TXOP durati onPESUSHAEPH3338
station based on del ay requirenents of af, | east one flow sent by the
station. 35. The apparatus of claim 33, wherein the at |east
one processor is configured to select the TXOP duration for each
stati on based on ¥ avEicagppadrannél claacass wheteiry the agUedsarne eidansaission
and an average frane size for the station. 36. The appar at us
of clai m 35, PYARFIE] PICHTANSBAS N GRROPIGY 558P) W2t i gured to
determ ne the average frane size for a station with nultiple flows

based on a wei ghted average of frane sizes for the nultiple flows. .
37. The appar at us3f cThe ApmEatusyesrdaim 8pe whereiiedaq ableash 0Be JYeEHSY sis

configured t Eq@ﬁh%ﬁh%&@cﬂ%%éwdﬁ}ajﬁ% f%%&clﬁﬁ&tfbn%@é& SNddIgSRGuiRmARNR

rate achieva e station. nmet hod conpri’si ng:

assi gni ng at atllessbencdinov sanabg thestatiom par aneter value for at | east one
transm ssion paraneter to each of at |east one station in a wireless
comuni cati on network; and sending the at | east one transm ssion

par anet er val ue t3b.eactheobppadneusatof | dast 3dnevheteat itlen at least one 3FoceFhve is

nmet hod of cl ai m 38,, wher ei Si gni the at |east one
transm ssi on°PLENRH R SelH tﬁ%ﬁ@%ﬁ?r@g@ R eheh %@éqng S?fg"? AR aygrage gapel
one transm sSgjcedd deRk 2dBiaedntaed rkte, 4n@ af atdtaget fedmeizciostd s@tiomt | east

one of a rank of the station, quality of service (QS) requirenents
of the station, amount of traffic carried by the station, and data

rate achi evabl e by t herit @bla@fius of claim 49, whBRiMeidhad 18kt Ghai procdSsor is
wherein the assigning the at |east one transm ssion paraneter val ue
conprises  configured to determine the average frame size for a station with multiple flows based

on a weighted average of frame sizes for the multiple flows.

37.  The apparatus of claim 33, wherein the at lcast onc proccssor is
configured to select the TXOP duration for each station based on data rate achievable by

the station.

38. A method comprising:

assigning at least one transmission parameter value for at least one transmission
parameter to each of at least one station in a wireless communication network; and

sending the at least one transmission parameter value to each of the at least one

station.

39. The method of claim 38, whercin the assigning the at least one
transmission parameter value comprises

assigning the at least one transmission parameter value to each station based on
at least one of a rank of the station, quality of service (QoS) requirements of the station,

amount of traffic carried by the station, and data rate achievable by the station.

40. The method of claim 38, wherein the assigning the at least one

transmission parameter value comprises



25° assigning at |east one of an arbitration inter frane space
(AIFS) value, a m ninmmcontention w ndow val ue, a maxi mum contention
w ndow val ue, and transm ssion opportunity (TXOP) duration to each
station. WO2007408891an appar at us conpri si ng: nmean&CTyp2007/063338
assigning at |east one transm ssion par ter value for at |east one
transm ssion paraneter to each of at |east one station in a wireless
communi cati on network; and means for sending the at |east one
transm ssi on par assgigeingvil leestt aneeaft hn cibitritnaintdrefisihe cpeces(AtBvalue, a

42. The apparat.us of claim4l,. wheregin the neans for,.assi.gnin he a
‘east one | 1 EHUMES Ffte R ABIaP VARt 2cORpT B onenict Sl Aghl” 4

assi gni ng t hgaidsRAdppSinify (FROP) 8ebOch Pt R{tN. val ue to each
station based on at | east one of a rank of the station, quality of
service (QS) requirenents of the station, anmount of traffic carried

by the station, apd daig.fatfuaelipRyiapl € by the station. 43.
The apparatus of claim41l,” wherein the neans for assigning the at

| east one transni Beinsrfopassieningest leaat ore Euwpissivasparameter valugrfor pipleast one
assigning at trgn%%sf%iog{ﬁaﬁ%etglntnag htdred:! @4kt 'og& g{atit)ﬁ s hack éd%rﬁlﬁ)icaggcv

val ue, a mnimim con on w ndow val ue, maxi num contention wn
val ue, and tnawerk; asl on opportunity (TXOP) duration to each station.

44. A processor-readahbl e di ym i pcl udi instructions staored
Cher con. conpr i o1 AgkTS for R et st st B 15 1Bk R fpon g oo
transm ssi onlepabagabdn. val ue for at | east one transm ssion paraneter

to each of at | east one station in a wireless comuni cati on network;
and instructions for sending the at | east one transm ssion

paraneter val ue tg eactheofpphifis JF claBANM, RAGeiRUAS in@lhs for assigning the at least
one transmission parameter value comprises

means for assigning the at least one transmission parameter value to each station

based on at least one of a rank of the station, quality of service {(QoS) requirements of

the station, amount of traffic carricd by the station, and data ratc achicvable by the

station.

43, The apparatus of claim 41, wherein the means for assigning the at least
one transmission parameter value comprises

means for assigning at least one of an arbitration inter frame space (AIFS) value,
a minimum contention window value, a maximum contention window value, and

transmission opportunity (TXOP) duration to each station.

44. A processor-readablc medium including instructions stored thercon,
comprising:

instructions for assigning at least one transmission parameter value for at least
one transmission parameter to each of at least one station in a wireless communication
network; and

instructions for sending the at least one transmission parameter value to each of

the at least one station.



26 45. The processor-readabl e nmedi um of claim44, wherein the second

instruction set conprises instructions for assigning at |east
one of an arbhitration inter frame space (A FS) value, a mninmum
contenti on WPHAURF3! ue, a maxi num cont ention wi ndow valtfe/VEAY/063338

transm ssion opportunity (TXOP) durationstgo each station.

45.  The processor-readable medium of claim 44, wherein the second
instruction set comprises

instructions for assigning at least one of an arbitration inter frame space (AIFS)
value, a minimum contention window value, a2 maximum contention window value, and

transmission opportunity (TXOP) duration to each station.



