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The present invention generally relates to wreless
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ice in a wreless environnment that provides WRUs
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nternet ready p ones that have network
mobiBr@dts ons. I n addition, WIRUs include portable
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a vumle@ enviscoruneelihiap prevides WERY e withayweless geagpiasn network

COhh A sogghesioe! base siations I
[0006] The term WTRU as used herein includes, but is not limited to, a
user equipment, mobile station, fixed or mobile subscriber unit, pager, or any
other type of device capable of operating in a wireless environment. WTRUs
include personal communication devices, such as phones, video phones, and
Internet ready phones that have network connections. In addition, WTRUs
include portable personal computing devices, such as PDAs and notebook
computers with wireless modems that have similar network capabilities. WIRUs
that are portable or can otherwise change location are referred to as mobile units.
Generically, base stations are also WIRUs.
[0007] Typically, a network of base stations is provided where each base
station is capable of conducting concurrent wireless communications with
appropriately configured WIRUs. Some WTRUs are configured to conduct
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station is capable of conducting concurrent wreless
comrmuni cations wth appropriately configured WRUs.
WE00s/0M8iRUs are configured to conduct -1 WD PCT/US2004/035888
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Wtﬂﬁ&%hn%gy 6#dd. Yond di@h $@im & orB bAprotbioldlis thaTREE 802 family
each other can forma BSS. Miltiple BSSs are

ofiétnrltsia(c;‘dﬁnect ed through an architectural conponent,
e n
0§, 20, LB AR BRI R badi® plAGIEABIOEK P AATEEE

SUZSTAWLAN apd cthiidesnsiste @f SV TBIBS‘:chaﬂwomfemrﬂ@ tps stations
servic d
(STAs). Ba?s?ca y, the set of STAs which can talk to each other can form a BSS.

Multiple BSSs are interconnected through an architectural component, called

distribution system (DS), to form an extended service set (ESS). An access point
(AP) is a station (STA) that provides access to DS by providing DS services and
generally allows concurrent access to DS by multiple STAs.

[0011] The 802.11 standards allow multiple transmission rates (and
dynamic switching between rates) to be used to optimize throughput. The lower
rates have more robust modulation characteristics that allow greater range

and/or better operation in noisy environments than the higher rates. The higher



generally allows concurrent access to DS by nmultiple
STAs. [00111 The 802.11 standards allow nultiple
WO e@aeE48%si on rates (and dynam c sw tching beP@EES2004/035888
rates) to be used to optimze throughput. The | ower
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raik poovide Baitarthm@@utaﬁds an opﬁmimtimp@xaé]engmtq alwaps sglect

h )
th;’g%/%)r(}%gggsg P ?n : er %1{ g(ivgﬁaegg aﬁs Lt Iegth re 55:{3 {:OZI%X@lon
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ect the best (highest) possible rate for any given
stayslaed agesetrfarthrindrable dae foldsidi tion.  [0012] The

currently speqifies g@tffsea dx@amm\geéss' ons of the

802. 11 Forth—Tn—tabre I as fottows:
Tabl e {1StaS{iarfl St andarc ypoifie BMDTES
Suppor*ed Rates—{Mops)— 80211 (oritgrmat)—t2 802 I1a
6, 9, |1802. m(or%ama 48,_4_54 802 11b 1, 2, 5.5, 11

802. 1184+ —2—55—6—9 %t 44, 364854
For 80[28(Rltlla t he rates 6§,_Q.__‘42._,M_,_@4_5 48 and 54

Mops use—orthogonat—frequency divistom modutation
( OFDM) | 80khkllkchoi ce of tf&.@aﬁ_-é_,_lhn af fect performancg

\1%4

i n terpps—of—systemand—user—throughput, Tange and
f ai r nes’02.119013] Oonver@,ﬁ@é&ﬁ,e;!deﬂ_al&%w&é&&
has a Rate—Controt—atgorithm T nptemented TN It that

is controlled solely by that device. Specifically,
Fd#Ps0nkig, (teb)rabat 6, Q;oerD& 241, IS aﬁd](Mdelpsllisakorﬂmgonal

T BRSS! of P L
petrfb“:f‘maﬁl@n{ %{}ﬂxs%? ﬁyét@ﬁl %Y@ﬂ&é‘tﬁh%hg}{ﬁ@ %hgé_ had rf@l@hé%s

ener gence technol ogy and the sur K% nunber
[0613 depl o(}nnmntlcmaﬂ;l}’umfi%él devige &IGS Adiate Kzmiteo) gdsorithm

ok AP SRR AL BESRN g SRAERSALC o
(UTh) Rawf CostreY ﬁdlsqwso@nd dowWLBhk ,(DIH (Rate eCardiolgint ABs. The
alggr?{]lfns f(?rfrate switching is not specified by the standards. It is left up to the
STA (and AP) implementation.

[0014] The rapid emergence of WLAN technology and the surging number
of deployments and users has created new challenges in terms of network
capacity management and congestion avoidance. This invention provides a

practical method of traffic prediction for WLANS, thus reducing the chance of

congestion and enhancing quality of service (QoS).

[0015] SUMMARY

[0016] A communication method, system and components are provided that
includes use of traffic predictions determined by a wireless transmit/receive unit
(WTRU). Preferably, the invention is implemented by predicting traffic in a
wireless local area network (WLAN), between a WIRU and a WLAN access point
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congestion and enhancing quality of service (QoS).
[ 0015] SUMVARY [0016] A communi cation nmethod, system
wa@pasoemIponent s are provided that includes useCDS2004/035888
traffic predictions determned by a wirel ess
transmt/receive unit (WRU). Preferably, the
(Atbat beging Hyi daseenienng d lecdl atithg WEBL. i (The\WA'RU is

PG BB AR e LSRR YTFE e
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reg@6& aTheWERY i preferably oshifured 36 ateeine aaftprogesk e AP
associ ati on reg uest, rej eCtI ng t he a@)OCI ation
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g%%&mm& byﬁﬁymlxpfe%{é&is%% ¥hé WTFROW £80diftibR t&juet.
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il BRaiteise. Fh ot Pothy iy ol daFRRER: feet R gy side
ar@PRdrSNTRU ¢lidef aViehthe pesieGed eraffic irdoanatiod, ithe Afatfliil make
transm ssion, and from both upl.ink and downl | nk,

e.
mgeq datelligens tdecigiynss paeises ingisgEpnARA) 168, algp icrepge the
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I nt el ent decisions on user admssion, and it can
[oansgbo i ncﬂ‘éas’erafﬁre preditiion emephodfis bpwebwabilyh implenierded oat a

RBah R SO R 9SE She LR A PSPASH Bk

aﬁﬂi&hbmto(dlflﬂl‘EEEwerllqﬁdtoaﬁllsappl ication |ayer to rrake
applicable to all | EEE 802.11 protocols 0191 In .
[OQ;II%] aspeé? ope agpret phtherdinyention, afyirelesstia ansmltter receiver unit

(WTRDOSR E(KIﬁ{gﬁr@& EV§le 1'1‘1”& trivel 0 Rida1 'a?eacﬂéfﬁx}ogﬁ r(Wi;AfNT having

use i'n a wreless local area network (W.AN) having
traffef cqngestamg eottrohh dbrt WERU hhe aNiROsmittern a receiver and an

assoma\‘?e@ It)rtogers’smag Uit e"l‘ﬁg E)ro%gssmg unit is configured to generate traffic

prediction information. The transmitter is configured to embed traffic prediction
information in wireless communication frames transmitted by the WIRU to a
controlling entity. The receiver is configured to receive wireless communication
frames from the controlling entity including instructions responsive to traffic
prediction information transmitted to the controlling entity.

[0020] Preferably, the WTRU is configured for use in an IEEE 802.11
compliant system and the transmitter is configured to embed traffic prediction
information in association request frames. The receiver is preferably configured

to receive responsive instructions granting or denying association in whole or in
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associ ated processing unit. The processing unit is
configured to generate traffic prediction
WO nfosiossd on. The transmitter is configured toPEnbsI04/035888
traffic prediction information in wreless
conmuni cation frames transmtted by the WIRU to a
paﬂ:bgéxta‘ﬂhteidr’[gtserim]')(trytraiﬂsmitt@b@hb@ldekﬁrafﬁn preglictéah information.

A T R AN —

thé @réﬁsﬁiﬁﬂe,@ is ﬂref&hsry RAfirhfdriorhiled th4fHopreditsh frffornketion
controlling entléﬁ[oo 01 Preferably, the WIRU i s

lncrm]ﬁlﬁ@fu tegend (RIS frames angethegpeceiver isoramficarrd & Jeeeive
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coﬁgﬂtﬂﬁmﬁﬁomﬁle ﬂé@éﬁle]g&ﬁﬂgﬂi*&ﬂt&l%‘é@ﬁe §Ructions from the

transmtted enbedded traffic prediction_information.

coprot ingentity Ribickmep idleda watensionyepdew adshmentEpgtructions.
Ilg rQl‘?‘(;rh OEH%I W‘%ﬁb gﬁﬁéﬁag@g hasl?cl ghfem R o va:ltd%{‘zv 8ﬁtrol for adjusting

etera I y €O enbe
thientatteation nwindow ewpoms twhioch stred ttﬁi@ﬁ)ltifemabasesabmmhnssmn

receiv is configured to,receiyve, ention
RN COTRORPBE TR P ORISR ISR Stai s D the
coROdl1iY lehtifly. eNthd YonteBRdA | witle® tortbsiMbidfefabbaietiea default
configured to transmt data based on a contention

migirdog conenties wiadewvazrd wmasga tle migimareeapdention window
resﬁ&rfsﬁ%ggu %ﬁl?teil[;ﬁﬂ] M}fao gﬁiléﬂmﬂls%ﬂ}cms obéiled Bbry the

Fon W R ustment 1 nstructions.
coﬁtnmﬂlhmemtﬁ MeMI\RLbfpnerfeaseibw;melms camunnheaa‘bliomngestmm

trol o ustl th contetlon i
ch th S pEREL EsnBinag: S0 s GRbeped to
nﬁ;qeﬁl@ﬁé %foﬁ@ raoﬂ\gergaew c%ﬂtﬂéﬁ‘iﬁf%nWEmt rSedh QNWTREC RisYafhs a
fromthe controlling entity. The contention w dow

trenemitbir, pristeivebiyd eaasseciafefl qaupeessimgiinitimldereesiverdiping
conf gg%ﬁ %ndd a& %ﬂ?n L&' etrg}'fﬂ:' gy g)%ﬁ elﬂ%dr%twnnﬁj&%ueless

onsi ve o con | on w nd
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R LB S 8 i o e
othBY 8PTRON in 2oMbBAtich GHH bﬂiéi‘eéii)nhﬁumcatlon traffic data and to
generate a responsive instruction. The transmitter is preferably configured to
transmit wireless communication frames including generated instructions
responsive to the other WTRU.

[0023] Such a WTRU is preferably configured to operate in an IEEE 802.11
compliant system as an access point AP. As such, the receiver is preferably
configured to detect embedded traffic prediction information in a received
association request frame from an other WIRU. The processing unit is

preferably configured to evaluate traffic prediction information received in an
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i npl enment traffic congestion control in a W.AN. Such a
WRU al so has a transmtter, a receiver and an
w@z®onisared processing unit. The recei ver bei nRCT/US2004/035888
configured to detect enbedded traffic prediction
information in wireless communication franes
asdochitii tegadstfyaan fatoh ¢he VWHRYWTRY pudessiengteari 4dmission

pref.erahly confi dt val uat elvedtr ffi
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n L f
0GR o ne EA4 A RATRRIP it PR T8 SpREE TR, bt data
coﬂilfeﬁﬁleﬁ ahhylow adf ungJIbﬁdlﬂsﬂ'mtlenmoeelaotea]rW TREE @ﬁ)ﬁral&% by the
co i ant .system as i.nt AP, As t .
Dro@Bg St RekRY BPER Sy od SEAtRs Grichor b o i ipte
wiRefk | ¢np r@bcﬂzb%siﬂg ﬁﬁif’ﬁ%ﬂe%i‘abﬁ* & ERERuY&d to _Fenerate an

associ ati on request rom an ot her WIRU.
mqjm@m@ongcmnsq cqnéentmrevvuiowlye vhen pgeleeigdicongsshiondeeel is

ra r ed| ion.
aelgsBipe s st b R oS SR phediin iBRtion.
THer AP ﬁ;h@ Metdiee1o i @refdFly acvehfigarak e rdetect a@mhe&dedstmﬁic
gr.ant, I|mted adm ssi an r. an mss dend
rfbiehip EYPRA B GLF At 0 Ao RS Frees B R BV LR U
anfOfMel 19h&Hitt& 1sf RREFLted RELEABRIRRYeRIIT §¥hd W adjustment
Instruction to the other WIRU. [0024] The AP's
m&tmﬂmstmenangemgﬁérmw configured to transmt data
entiQn vv| %m
[OmUs ge%er a egﬁ’a‘é‘ieﬁ%ﬁﬁfspr oce gﬁ iﬁéﬂg‘}nl tgi B% %CP% Sipa(;a%}&ﬁthe
foll @eid\dederiptadi ofer m@ﬂiréﬁ émbodinfeat, gindandry wayof exaipley had to
WRUs. The AP's proces uni t refer
bec WARBHAPH O™t BTN IoR: Bitinthel HPRDERY B S5 TiREs ebegein like
IGABS b Alsith RN 15 ke Widrdlssel ect ed congestion [ evel
determ ned in connection with eval uating received
traffl c prediction information. The AP's the receiver
preferabl f ffic
OBZG ot on 1| HFOF re R e T e DRI | Crves
[002ANs M t Fighrér Dnis\WeRgstean dvehaewr dingnamt @ilusteating WLAN

configured to transmt contention wi ndow adj ust nent
communication.

[0028] Figure 2 is a diagram showing an overview of a system in
accordance with the present invention.

[0029] Figure 3 is a diagram of an association request frame structure in
accordance with the present invention.

[0030] Figure 4 is a flow chart illustrating an example of AP decision
making at an association phase in accordance with the present invention.
[0031] Figure 5 is a signaling flow diagram showing the operation of the

present invention.



i nstructions in managenent franmes. [0025] A nore
det ai | ed understandi ng of the invention nay be had
wo e@sosdaeo fol | owi ng description of a preferreplCT/US2004/035888
enbodi nent, given by way of exanple, and to be
underst ood in conjunction with the acconpanyi ng
WB2hi ngs Higures is d flavechast dlnsinatingran efwann)e af A8 floy chiticel in
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il ustratl ng WLAN cormunl cation. [0025] Figure 2 is a

i.agram showi ng an overview of a systemin accordance
[Q%?‘gﬂthe present inv 0 Pfure 3 is a

di agt ap of an associ at A\QR I PFEEST frame StTucture mn

acc oy FFCe W T e IrEs STy [ gl 0, FO0701 Fioure 4

ok G o hesoe-ot G EAISEN o oo Cor qunce it dho
prese i Y aventi-on- Qdm@%@é ntmla si nnal ing
fl ow_&ognr am th\l\n ng tQBa]éﬁYFQ abPeitenf t he Dr esent
i nvehREM__ -6 WO 2005/ Radio Resoare Mspomensas388 | 0032]
Figur8T® is a flow chakequest tsBemt i ng an exanpl e off AP
flow B@Atrol in accor$iantioa with the present

i nvenWIoAlN [ 0033] TABLWifdesATRNYMea MELWAERESS PoI mt

C F Cappul | ty T nfor regilessMehSsmitiet et &Er £RSEN
MAC Medium ACCEeSS Control QS Qualfty of Service RRM

Radi o Resource Managenent RTS Request to Send STA
[08841 iIDRTAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0035] The terms base station, Access Point (AP), Station (STA), WTRU,

and mobile unit are used in their general sense as described above. The present

[

invention provides a wireless radio access network having one or more networked
base stations through which wireless access service is provided for WTRUs. The
invention is particularly useful when used in conjunction with mobile units or
mobile STAs, as they enter and/or travel through the respective areas of
geographic coverage provided by respective base stations or other APs. The
WTRUs can have an integrated or installed wireless WLAN device, such as
802.11(a), 802.11(b), 802.11(g) or Bluetooth compliant device, in order to
communicate with each other. However, the proposed invention is applicable in
any wireless system.’

[0036] Referring to Figure 1, a WLAN is illustrated where WTRUs conduct
wireless communications via an Access Point (AP) 54 which can be connected
with other network infrastructure such as a Network Management Station
(NMS) 16. The AP 54 is shown as conducting communications with WI'RU 18,
WTRU 20, WTRU 22, WTRU 24, and WTRU 26. The communications are
coordinated and synchronized through the AP 54. Such a configuration is also
called a basic service set (BSS) within WLAN contexts. Generally, the WLAN

-



W.AN Wrel ess Local Area Network WRU Wrel ess
Transmtter/receiver unit [0034] DETAI LED DESCRI PTI ON

W@R00FBIB4PREFERRED EMBODI MENT(S) [ 0035] The t ePeURS€035888
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mbPSEuwet Bi félél’di%llycwﬁﬁzﬁiﬂﬁ stiRRe’ &t informh oL 4K az xyiqeo

2005/ 048499 PCT/ US2004/ 035888 system supports WR
stygamping; 1 fAnosher maya reqitize rglatively daxgei ﬁmv‘netsr af elad;:h aot be

i or t
STARE S AIE 801 08 R SSRGSl S o o
vijRekreaming bh-loe $08e G4 (aglp)e t@lppwldmta MEfﬁdSpredEc@ﬁﬁﬂ}f high,
copbfubl BAREL A3t 3843, ook elrd Bl
pretivtionbf Ww, duesty tegffleuni cations.  Tr aff| c prediction

he predjcted traffic volume from WRUs. Traffic
[Ob%? t pTrafﬁc prediction can be obtained by multiple ways among different

communication layers. During transmission, a WTRU can measure the transmit
throughput as total number of frames per second, and use it as traffic prediction
for the following period of time. When a user launches an application, the traffic
volume associated with this application (e.g., web browsing, streaming videos,
ete.) can be used as traffic prediction. Accordingly, a processing unit of a WTRU
is preferably configured to generate traffic prediction information based on such
factors in a form that can be embedded in transmitted communication frames for
detection by an AP.

[0040] In a WLAN, user communications between a WITRU and an AP are

conducted after access has been granted, in whole or in part, as initially
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includes the load, traffic characteristics, traffic
duration, etc. One exanple of load levels is to
W@ ai08Qedd¥e services in one of three categori eBCT/OEIYPN4/035888
medium low Traffic characteristics can be sel ected,
betMEﬁn bursty or _constant. Traffic

AR o i AR BRATeCA (i AStciarsabate, teveepn make
ah OR@reed @ecﬁfbﬂr\kltﬁrﬁ%&l‘&téaftrﬁff %nfo[r&gﬁ%lx 1ﬁ‘sac@&d§ﬁmlt?1 the

at the application |ayer, an on-l1ne gam ng user
PresoRt igve éﬁ@r traffic volume than a user checking

different uter ganes
] b bR AL TEnR R s, 5 rior RUCP defuesl @ak for
netuv;orkequmerse but ébed nuepyoviddti ttbifflc SiofiMe inventors have
i nfar i on, such a trean1ng, Anot her may
r?%%‘&?é%%l’"&?ﬂ%ﬁt &w ayednfopmeation eonserning the klnd
of3paffiadhe TRUCIBHWHHI&%? or récei%e aRd WL ks %@L&Fcflélqco d)r%lde

user i ntending lay a video stream ng
sych ipformatignp émAd?a dwrlag theaspociatiict pbatseofI‘HemghM then uses

te o0 check e
o S0 B R Koo Sl fen b R RS Tl 56 o
ddsisteshow to aﬂmutcthe[ wlaaw 18rtafthé WIE%N?ifa‘é&dl @? théBrdiBceted traffic
n | eren
SiEEHR Y Cae Ve, Bhoroafimags rahatedt: Bigura 2wrdsolained

bejmsure the transmt throughput as total nunber of
rames per second, and use it as traffic prediction
0%21 t he qudhﬁﬁ@Tﬁ&lml@ates Anessodteivnerensest, {RONTRES18

vol ssoc ted
is t@ﬂl)fzgqg%% F(?Ig.l;ffxq% th, 513554,3' th% A}g?o&l]étfoﬁ;gﬁecg{e's sﬂown in
Figiicke d%;, abetic. thec Jredietads eeaffis andf bigechide C{J‘nﬁE' 9&1u1red for
Accordln unit of a WRU is

?@F%%ﬁ%y g‘gﬁfv?é;ﬁiﬁﬁrg exablycapBisyedtpirepont siffenent hraffic
1even§ o TSrfle D88 oMt high APhOWPTRD 1flaf O1ThE Nl 80 to

be embedded In transmtted conmunicatio

addgienadlygepers aedfitNﬂOW[ C@@llﬂ}temstl(afdﬂeﬁhlmp]ﬁ dursty or continuous.
At M@éﬁ@ée' %\Q@%}d For V\%-XE#I ple, a M ogr 1% (ﬁlﬂ% dg%tsggto

after access een gran
1np1m traffid yhar—aﬁtéf@tﬁ@(lﬁ/ 124 99 appli¢ditnd) Qdt BRREBR, email, web

det.ermined in as association phase. At the associ ati on
br%‘ﬁ%?g gatrﬂglgApeﬁgweﬁ&g,ee tcan i nformed decision with

[0®¢33di ct eDhd #raffid greditfioh fFRHoHn bB n?aﬁf&&'ﬁﬂ‘?%? Spé%ﬁeﬁ dgpe%ding
on the network implementation. However, where a WIRU optionally provides a
traffic prediction report in an Association Request, the RRM 56 of the AP 54 may
be configured to provide selectively defined preferred treatment to such requests
in comparison to requests which do not contain a traffic prediction report.

[0044] Once an AP 54 receives an Association Request 15 with a traffic
prediction report from the WTRU 18, the AP 54 can make an intelligent decision
based on the prediction. To do this, the AP 54 is preferably configured to decide

to accept, reject, or grant limited access to the WT'RU 18 in a manner which



present invention. [0041] In current |EEE 802.11

standards, an associ ation request asks for network
wW@emenss49pbut does not provide a traffic profil BCT/Ukm®04/035888

i nventors have recognized that a requesting WIRU 18

can have information concer ni ng the kind of traffic
ay%ids prripngestionrintabing iateacountithe tegeived tiagfic prediction
régﬁ)@@f'c' al to provide such information to an AP 54

uring the association phase. The AP 54 then uses an

[Sbci at dd adeerdaadé oviBe shel inverdivna gate nbgdtRRMn between the

ViEERY B 8 G A Fhroea b Retihane SLiNGCetou G Plasse. Proferably,

t}&i AP Gﬁeﬂcl’ﬁﬁeé difadiiission ke ﬂrﬂﬁﬁﬁ%ﬁthﬁ Hekhbtib k& 7 Which
gure 2 and expl ained belo 042] Wien the WIRU 1

it; Sﬁpﬂﬁ 59 the WTHRId d8ciVWhensrthe @qlm;sslon rake iwiRuenani ssrequested

gn{Hest r anep}fgrg[) orﬁ%igﬁf 05':1:4 (liJerme& a%a(sgﬁ%lzc?{;'t £ibwer rate.

For ethphad Tha A cara@@rethmtﬁaéﬂ? brdfgeé ﬁﬁtdlg’@f’elftctgpis WLAN
he WIRU r configure 0

e RO T O

uSEI T e RInt WIORUSs ke WAILIRN QRds &l H8d6@0th Qs tgpoups to

additionally report a data flow characteristic,
differeniiate the #‘Q&WC\LGYG sagmicehudhe AP ganmaeke |ardeer8ﬁ<m:1mseénn the

evhoar bIe a user
iforRla L of B (FIRTBIEN SiFYABRICho diftR
[08gf) i cat iSbanddrdr Aeweintion, Reefiigit forﬂﬁhs albé fﬂ?ﬁhétgm the 802.11
t etin etc. _[0043] The tra iC .
o3 P bteerdofe S FIRa b Sendsp o

fod@Re 30 ddgtaifs atMSde%i WREdss I (BRI FITR AR BaddiONEUBA 82 and a
where a WIRU opt i onal Iéwprow des a traffi c pre I ction

framedody i34 vehichinchedestai abel@ﬁydyfomatmm&)@lgf ?6 HEhgOTP
| ect
e s .

Inr @daEﬁirsa WHIRID taimforah an @R of ibs tratfi@piolile, the WTRU @feferably
0 an AP ec e Associ ation
ut&z%ﬁ “&%ﬂ‘?f?ﬁ tReery B5 lﬁ}‘{s&@tlp&ﬁ ?ﬁE&ﬁtofﬁPoﬁrﬁﬁ@%twn
ﬁ&metgtge AP 54 can make an intelligent decision

based on_the prediction. To do this, the AP 54 is
[0848 er abFjgursrfillystrate anexaomle eftlmdﬂédmon maéqlmmcezss in

thd gft@g‘&cﬁﬁéﬂ }t)l?adseﬁgﬁﬁstﬁe El%fﬁc%arew B 10n 1n orma@ orh 34 s examlgle all

WTRUs are assumed to have the same priority and the AP is designed to be more
cautious when admitting high traffic users. The AP decision making can be
different in different implementation.

[0048] In the Figure 4 example, an AP receives an association request from
a WTRU with either a low, medium or high predicted level communicated,
preferably in the “Reserved Field” 36b in the CIF 36 of a standard Association
Request frame 30. The AP processes the request to admit or reject the WIRU
based or the communicated prediction, AP capacity, AP traffic load and whether
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WO 2005/ 048499 PCT/ US2004/ 035888 avoi ds networ k
congestion by taking into account the received traffic

w@e@diogt4pon report. [0045] I n accordance w t hP€TES2004/035888
i nvention, rate negotiation between the WRU 18 and

the AP 54 may be perforrred at the associ ati on phase.
tie lopd dsbusty, it high. Abgare 4 provideegn anamlﬁ desistom treg for selecting

7 it sends to
t‘?ﬁ fgﬁ'%ﬁg&%ere a%eg%gggﬁ%enfa\rﬂ% € is |lower than a
[0Gk9liest edThe Alventidm Ear\M'Ebl bie adpmeh‘agé@.izﬂyemphfye@ ufteﬁl atWTRU
deci it can acc?pt a |l ower rate. 6ﬁr exanp

heg, e"b%@’m@gn 2 sqoppectie fqmran Ak oFiguee & F&raltpérae referred
nietRESo1 YA hefedhd %ra@ﬁ@ﬂeﬁ%tﬁ% RuSrh 5ot RN PRI Sin UfiBient

the AP. "Since these cards may be used by different
bygrdwidthtuidization. dhedsP da mrrtferagﬂsad@ﬁigm'e@ toliniflker @ decision to

PP i BB DS APELE sl Bt
inferrantien i ofdee tb bbfdih faipnedsi | e Wwth respect to

jfferent_services. [0 ] Standard socjatian
@ggﬁjest {Tgr Fi S~apelaial fugers o ane @@Tmse%(ﬁilqay Tp Send
(RTS/HE) G ocetirs RONRAI 8 Jeb-@i t%e%en@m%to@ Rdey ﬂ‘om a WTRU to an

Associ ati on Request format contains a Medi um

AR: c’Ee WBRUrigformsibe AR allits tp@ﬁﬁp ipoefilg dn zamdRES ffaraemv}amh it
' [ bi. kit tion Fi .

AR5 Gl Ut In PR IE APBRYIAMI O SR 479k riicn
indypdesi & Juriabion fored-ta Iﬁraﬁif&dn@mﬁegilléelwg‘fﬁﬂ tHeth s'éfﬁf&s dathRt step 44
.ord t an Q s traffic
1%%‘1%{’1“{@%?%@ @?%n . 9r TeRefIRg éf; e glaa the AP s8nds an
atlbfowl hAlACKIGR stdp 4d1e CIF 36 of an

Associ at | on quest rame 30. [0047] Figure 4

[QA51st r atﬂl%medmﬁnetoo'rary hbe mesﬁa@rsbeathatﬁ;he B advises the

.Sy | a t he t 5 af f.i c
l@geﬁ t% bnrﬁsn{r%] %g{i n% I?’Sﬁ‘exa l\m.ls_i of the
cmtentams umriadl otvo ((DW) eort Iahaﬁgamh@ rbaakoﬂfytlmeﬁl t}hﬁs Mhnging the

wh hi gh
SERRpTpat eBieh TheRLTRE" GRchaiCreemiao o carding. Acordingly, in
a&id it{o@re @&nﬁé\n‘i’ﬁé {RIOTRUIR RIGBMiAE 2R8 trdiRBiBlrafl $liction

gure exan]% an AP receives an assocl ation
mrf@qn@’fs@n,ftﬂa@ RUsrRe miefavablyt deafigarddowithrrevimiable cohbeytion

VB 1) 4 STHRRGRU L SO o o

cdh‘temnomednw

[0052] For the packet data transmission, a random backoff time for each
packet is typically selected uniformly between 0 and CW-1, where CW is the
contention window value. CW depends on the number of previous transmission
failures for that packet. At a first transmission attempt, CW is set to a value
CWmin, i. e. a minimum contention window. After each unsuccessful
transmission, CW is typically doubled, up to a maximum value, CWmax. Aftera

successful transmission, CW is typically reset to CWmin for the next packet. For
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Request frane 30. The AP processes the request to

admt or reject the WIRU based or the communi cat ed
w@e@dioet4pon, AP capacity, AP traffic | oad and mEUR®N4/035888

-10 WD 2005/ 048499 PCT/ US2004/ 035888 the load is

busty, if high gure 4 provides an exanpl e deci sion
asyalent Qﬂm@mr%mlﬂntjle IE@%@&% pl(bpstapdped; the waluoged C Wasievand

eﬁ’@d@ﬂ ﬂeﬁ as[i&oa%‘gill einlgb -on can al SO be

advant ageou has obtai ned a
[@EmShect i dmferadrmﬁrthé\F’W’lEu@J rlmv’fng ld fidedaC8¥mén, the WTRUs

d h t f di ct
oS PPl B Tl tun 100 AR GV B Tice o B B et Vi
inrédpoAdd tPfraffid@niidl isfer Shehttley APOWhEN iReheliQ h@k SV@rall

deC|S|on to rioritize different users' access to
trpdfioraniditionss €NV in ismeelrably mcmsed ef#vioid excn$sm&rermlhsums and

bééko(g{sggé th8 oA dhd 2GS S0 bl LOSLEATRLEIRY, the

WiFRUe gureferaldy leﬁqﬂlo;t ﬂ1q‘i)f:‘dd§fat11tt CWnsiandttiggofo daiduhhesdsiary

n. AP.. .The forns the AP of its traffic
‘%j’waﬁt’r’%e 31’11‘1%“&?@1 PP g rl&‘ﬂnpfts todganpmily step 40. In

[goBaponse AhepdRtips @Xéu%‘f‘e @ shdwnsh3ghre®. THRR the Aiha%ﬂects

includes a duration for data transnission. The W
congentise ab47, d’mealdata sm@ afigtep R teicerbrinad & Uls)th mdreas(ér’ehelr

e h ds
C(ﬁﬁ nﬁé\ﬁg %gmélﬁ‘e%n gna Sli %%{%%’f% Ql%léé psvggen tgﬁ“??lWTﬁﬁ[éS have
ccrﬂasioam,l 1ﬁnsﬂrateda1t)sté}h@ abeesill oait foe atlbwgertthﬁe 19&'01f'e try1ng to
advi ses the .WRU (e.q., [ a C managenent  frane)
tftﬂ&%&%@éﬂgﬂ émélﬁﬁél%afnet“h%%é@ﬂtleﬁmaﬁam theieRnspetign sgruation
1Ch edhe backoff timer, thus changing the frequency

at ich the WIRU can have access to_the nmedium
[0Q66br di ndiigure Gﬂllua@atQSia@mxamp&qxﬁftthPiﬂvgf qontrolfiRtikg mormal
tatraf |
ARG RS, MR LA GBS KBS oy it pame
peofilarfrah| WTRAN anﬂi smresvmhedpwﬁdm fidar Ditet @saCCKEhe AP is not

I nst ctlonsf n to adju R
CEEeh Foesig B o855 Rt ¢ RETRUS Mowstes, when there is
cdrg@BEH, S%t! Qiées atHea'QﬁBi‘&!l bt of i A8 WR@@Cxplthp%Kﬁt it is
s typical ty sel ected unifornmy between and 1,
corpayuaieapingstor dgatermine which WTRU is using the most bandw1dth and
identifies it as WIRUy. If WTRUx is the WTRU using the most bandwid th(i.e.
WTRUx=WTRUy), the AP sends a management frame to increase the contention
window of WI'RUx. Otherwise the AP sends a CTS frame to WTRUx and then
sends a management frame to increase the contention window of WTRUy. The
AP flow control can be triggered by other means than receiving of an RTS with
traffic prediction, for example, a timer. '
[0056] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each feature

or element can be used alone (without the other features and elements of the
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contenti on wi ndow val ue. CWdepends on the nunber of
previous transmssion failures for that packet. At a
wo '2005)!04&4psansrri ssion attenpt, CWis set to a vaP@BEUS2004/035888
Cmnln i. e. a mninmmcontention w ndow. After each
lﬁgul transm ssion, CWis typically doubl ed,
e’f‘"& a® imeRtYaPdn VayelR . comhinatians Swidheers fithout other

3 et to CWrin for the
fénag;%b%pac kéeltelEEl elﬁﬁ/gﬂtﬁe ?%@%‘%?8?@499 PCT/ US2004/ 035888
a systemconplidht with the* EEE 802. 11¢b) standard,
the values of CWrin and CWmax are designated as 32
and 1024 in 802. 11b. [0053] Instead of the WRUs
having a fixed CwWrin, the WIRUs preferably have a
relatively low default CAWin wth the ability to reset
CWrin in response to traffic control signals fromthe
AP. \Wen there is high overall traffic conditions,
CWrin is preferably increased to avoid excessive
collisions and backoffs; on the other hand. When the
overall traffic conditions are low, the WRUs
preferably enploy their default CWrin settings to
avoi d unnecessary idle airtinme during which no
station attenpts to transmt. [0054] An operative
exanple is shown in Figure 5. Wien the AP detects
congestion at 47, it sends a signal at step 48 to
certain WIRU(s) to increase their contention w ndow
(CW size or backoff tinmer. Wien these WIRUs have

collisions, illustrated at step 49, they will wait for
a longer tinme before trying to transmt again by
initiating a new RTS 40'. In this way, the congestion
situation is mtigated. [0055] Figure 6 illustrates

an exanple of the AP flow control during norm

transm ssion phase. In Figure 6, an AP receives an RTS
frame with a traffic profile from WIRUx and stores
the profile for later use. If the AP is not

congested, it responds with a CTS frane to WIRUX.
However, when there is congestion, it uses the stored
profiles of all WIRUs with which it is conmunicating
to determ ne which WIRU i s using the nost bandw dth
and identifies it as WIRWy. If WIRUx is the WIRU
usi ng the nost bandwi clth(i.e

-13-



WIRUX=WIRWy) , the AP sends a managenent frane to
i ncrease the contention w ndow of WIRUX. O herw se
W b@sh4gends a CTS frame to WIRUx and then SRECTESZ04/035888
management frame to increase the contention w ndow of
WRWy. The AP flow contr@lLAIMS be triggered by other
ans than receiving of an RTS with traffic
%ﬁ?&%?ﬁﬁdl?or exanple, a timer. [0056] Although the

featyres QQgrepde %ﬁiﬁerﬁ%i%?ﬁ%mi;ﬁm %E)Ii)ﬁgtr.r%a?%ruse ina

described in the preferred enbo N par
viielsspaldcah aAreeavbtwarkt (WEANY letvémenirat@n dmgessh control

(Wi thout the other features and el enents of the
@fg‘gﬁ%ﬁ%os/ 048499 PCT/ US2004/ 035888 preferred

enbodipreetsng ahiti for geidratiag ¢RTHE Paddidien %ﬁo'i‘m%ion;
W t hout oggﬁ{ features and el enents of the present
ar

i nvefitFapEmbter configuygsl Zeogppa@@@ffmalrmﬁgﬁwi@ﬁﬁmmn in
ﬂ-rélew_commbe&idﬂ ?fam. fﬁ?%mﬁ@ %Lﬁegm@[}f Bc; au%Oéltm]lling

transmtter/receiver unit _ _
entityf r el ess | ocal area network (W.AN) having traffic

-con [ rol ..conprising: a processing unit for

gen g? g(%cleﬁlgr %(?rgﬁgl}rgd 6? Jé%qr%tvtei V&]ﬁ‘g%eﬁ? BCgHEIPFDdFﬁ.tI% fra.mes from the
dontidling temititg ofrfcl@ling dirserRbibae Eés?_&ﬂéi{?e PEE Hr &0 Brediction
dnformation in  wreless conmuni cation franes
lpfgﬁ%am%tg%nwtt ofrrerntgollingeatitss | i ng  enti ty; a

recei ver configured to receive wireless conmunication

frames fromthe controlling entity including
i nstd-uct ilbesVTBEhaersirding tto ctaimf I canfipuedd ¢b opdrate in an IEEE

' ' itted the controlli entity, 2.
AR R SRR R bR o s eg oy ibed Hrntti
madicHli inBA#hationC M skedihtisy YeqUet8heidy LAY the receiver is

tr nsni%ter is configured to enbed traffic o
conngured to receive responsive instructions granting or denying association in

whole or in part generated based upon transmitted embedded traffic prediction

information.

3. The WTRU according to claim 1 configured to operate in an IEEE
802.11 compliant system wherein the transmitter is configured to transmit data
based on a contention window and the receiver is configured to receive
instructions from the controlling entity which may include contention window
adjustment instructions, the WTRU further comprising a contention widow
control for adjusting the contention window upon which the transmitter bases
transmission responsive to contention window adjustment instructions received

from the controlling entity.

4. The WTRU according to claim 3 wherein the contention widow

control sets a default minimum contention window and increases the minimum

-14-



prediction information in association request franes
and the receiver is configured to receive responsive

WO p@s0e8avd ons granting or denyi ng associ ati on PCT/USIv04/@35888
or in part generated based upon transmtted enbedded
dondéritich Widbve rédponsive it comehfibn RWindde a)é%!%ﬁn@ﬁﬁ M- ions
toclaiml configured to operate in an |EEE 802.11
’?ﬁﬁlﬁ?‘?ag‘]{on&y&% neoRierling eplatst r aplleativeerofi dnengpsedyuwingless

&Mﬁﬁﬁ%ﬁcg@%ﬁoﬂased on a contention wi ndow and the
receiver Is configured to receive instructions from

the controlling entity which may include contention

W ndow ' t instryctjons, the WIRU furt her,
conp?’i S| @GW 3?1‘}(’?%:5@&#)8 8 SARHgYT opgFRfetinmg IEEE
8(2e1 Tavmh St rit e st haYUPER tmgﬁiﬁteﬁistcbﬁﬁ%ﬁ&ieatts enfRA%Fatfic

M ssion resp_onsi ve to contentli on W ndow

tran ¢

IE&?{&‘ Reirformpadion iy resvest be send JRES) diramge asdntheorédeingr is
SikibtiYed 4o ThEe I RY, i t | 2 rein the .
contention w d%lv@% c%ﬁéﬁgpﬂsg‘% ?&gwgeggﬁsﬁmgr#ﬁl 1ehrrusr@nructmnS m
mamagemérdirameasibwmahe conroBageentitye m ni nrum - 14 WO

2005/ 048499 PCT/ US2004/ 035888 contenti on wi ndow

responsi ve to contention w ndow adj ust ment

| nsté.uct iAoWireldse CRn¥RELEY RITLiVBS VA IWPRUI) BshBRrbd Yor use in a
reflective of increased wreless _communication

veisEigeslorglprea netprak (Wi MNansi e imeplement iagfigeongestion control

tﬁ@fgiﬁ%&\%gﬁsﬁ%;oper ate in an | EEE 802.11 conpli ant
system wherein the transmtter is configured to enbed

t r af4 reseivpr eatiftgurethta deftest rathedidedriraffigwesdiction sefbfmation in
RT ranmes. and t.he receiver, i conf i gu 0
P RERRiAPon i Rp e e e othel TR s 1 1
BN &g @reddssingatBe  toFIBure® 16 08VARIaké NBcENEd tifafffe plediction
i%r eless transmtter/receiver unit (WRU) confi gured

rmgign;frorg thejotkardd TR imporabinaticn wittkother apnnaymication
th£Fa ' ' gl therein
T ARLERRA b kiiirite(h FARBIETH ARGAMI and 1 Caded
t r afef iteansmatter tconfigureflotonartanemit nwiraleselcossSnunication franies

1198%@ gce%te{*a Bd firrlls ggc%iotnrs %erz]ssprcr)]ntsitveedtob‘u)f‘lea})rt];hgxt MRTXW RY,

7. The WTRU according to claim 6 configured to operate in an IEEE
802.11 compliant system as an access point AP wherein the receiver is
configured to detect embedded traffic prediction information in a received
association request frame from the other WTRU, the processing unit is
configured to evaluate traffic prediction information received in an association
request frame from the other WTRU and to generate an admission grant,
limited admission grant or an admission denial instruction based thereon and

the transmitter is configured to transmit the generated admission instruction to
the other WTRU.
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a processing unit, configured to eval uate received

traffic prediction information fromthe other WIRU in
w@ ovbiossand on with ot her communi cation traffi cPCEHUS20841085888

to generate a responsive instruction; and a

transmt .

comtant ¢ 50 S PRV AUbREk 3o LA bn iU 35 Bperate tn an IFEE

802dpeomiplient eystlama:stimacwﬁﬁitpmrﬁ AHhe WIRU according to

claim®6 configured to operate in an | EEE 802. 11

conpliant systemas an access point AP wherein the

r ecej, ver Thg ATCRBSIdNE k14 0 ¥IReéINEHD BYsahifteRslcbifigured to
predlctlon information in a received association

tranguet data mnéentmwmh@o% wdipstygprb ingthectinnsdeselasted WHRUs
gjeﬁ?ra%g({] fbyg YLhE g)ribgesg L{ﬁ’hf“ Mséﬁf ﬁg?rp rl%géﬁga Oﬂ'afﬁc lpred1ct1on
‘on f an assoclation request

1ﬂ%@ﬂhﬁbﬂﬁﬁh@mmhﬂﬁ&ﬁ%ﬁﬁlmo generate an adm ssion

grant, limted adm ssion grant or an adm ssion deni al

i nstruction based thereon and the transmtter is
confiiggur §¢etAP AdcaRERltio CREMIPRBEAIR ¥h&PriceSdifg unit generates
instruction to the other WIRU. -15 WD 2005/ 048499

am@wsﬂymtmnvooaasg@ coptertien widRy sise whem agelested|capgrstion level
of) [ n

if ik BRECRE | fieh o atig Tagehy G TR ppediction

1ﬁﬁamﬁh8nmhereln the transmtter is configured to

transmt data contention w ndow adj ust nment

instructions to selected WIRUs generated by the

procassi Mhe WP hedd@difl tPQRIrh @CRh¥REN thatddetveRis Géﬂiglﬁéd to
information fromnul tiple WIRUs. 10. The AP accor %Hg
rames

detect bmibarldedirafii preditsion infasenatinn inveaueditesapé RT

trép ?t%g 88nd GW ReSand FI?Q%?&dénQRteW %o\g'o&ﬁél?reﬂhﬁp tFansmit
cong es Ion l'eve eterm ned 1 n° connectl on

eontdmtranaﬂ;mﬂbwmghmﬂnmntedshualﬁémsnrpmadagément frames.

information. 11. The AP according to claim9 wherein

the receiver is configured to detect enbedded traffic

predioct i ANp{efh & FoRtdddRrdlNnk QeaERlint £ wirdless( I8ES) afdaam@sork
transmtted from WRUs and the transmtter is
(VAN Y pebdleqmoa trizglepd transmitter/receiver unit (WTRU) and an access
point (AP), comprising:
the WIRU:

determining a traffic level;

creating an association request;

sending the association request and the determined traffic level to the AP;
the AP:

evaluating the association request by the access point; and

transmitting to the WTRU an appropriate action responsive to the

evaluation.
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contention wi ndow adjustnent instructions in
managenent frames. 12. A nethod for controlling
W e@b0is399 n a wirel ess | ocal area network (WPR/DS2004/035888
between a wireless transnmtter/receiver unit (WRU)
and g aGGRSH, th%@%a?&ox(qb‘ﬁ%t é?lgfﬁlrf ﬂ&elﬁ Qﬁd\g&?&lt ansmltted
deternining a tra ? cre ing an assocratio
byespié AP, commmbeagcdelpﬁ;mgﬂm:aﬁocmﬁone@qesit and the
determined traffic level to the AP; the AP:
eval uating the association request by the access
poi ni4, amthdmheihehtEdbRlng So élaﬁn\dlz'%@@ua@ﬁa%@ﬁbﬁlheansmltted
action responsive to the evaluation. -
AJhepgepriEs rejecing the sesiation remashet hod
according to claim12 wherein said action transmtted
by said AP conprises accepting the association
request . The métied metcoodingdoalainn §2 twherkai aetich hasmiited by

sai ction tran t ed id AP ¢ nprlses )

P8 AIF ForgPraey SO Efnpting fhet e5oor e ion Eothest gganting the
WIRA dithBed Qedek@i m 12 wherein action transmtted by

said AP conprises partially accepting the association

request, granting the WWRU limted access. 16. The

met h I : oci.at.

T D, O Tl e OB DRSSOl B ang by e
WRRY) 1sf geatras pamt of Alwequeish talseaafd @ERB)frddef ur t her
conprising said AP responding to an associ ation

request with a clear to send (CTS). 18. The nethod of
cl ai 7,17 TMeeh&ihid biElashS 6¥aRthel YorhPAsE shif AP 8&sponding to an

conpri ses sendln% duration data to prioritize access
asgogipldomreduest wehwredgar tesend (€T'%h ot her WIRUs. 109.
The method of claim 12 further conprising the AP
instructions to

18. The method of claim 17 wherein the CTS sent by the AP further

comprises sending duration data to prioritize access to the AP by the WTRU
relative to other WTRUs.

19. The method of claim 12 further comprising the AP instructions to
WTRU to change one of contention window (CW) size and back off timer

responsive to detection of congestion.

20. The method of claim 12 further comprising the WTRU sending
traffic information as part of a frame body following a MAC header.

21. The method of claim 12 further comprising the WTRU sending

traffic information as part of capability information field (CIF) in a frame body
following a MAC header.
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WRU to change one of contention wi ndow (CW size and

back off timer responsive to detection of congestion.
wWQ0o050ksa9met hod of claim 12 further conpri si ngPCHESANRLE5888

sending traffic information as part of a frame body

fol lgan n . t ]

furthér g%}%b%i ﬁg hEelaV\%]Fﬁ} ﬁ%&?ﬁg @Q? rvgﬁ{ﬁ: 3is! he trafic

ihfoimatiin @ assepaed pationapabe IGIFy i nformation field

(CF) ina frame body followng a MAC header. -17 WO

2005/ 048499 PCT/ US2004/ 035888 22. The nethod of claim

21 wherein the WIRU sends the traffic information in

a reserved portion to the CIF. -18
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