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specifically to medi um access control. Background

[ 0003] Wreless communicati on systens are w dely
walepbng\os t o provi de vari ous types of conmuni CBCT/U82004/034259

such as voice and data. A typical wreless data

system or network, provides multiple users access to

one or nore shared r B CKGROUNDSYSt em may use a
F.éle{ei ety of nultiple access techni ques such as
quency Division Miltiplexing (FDM, Tinme Division

Ml tipRd exd (T Myt

and E?Jr:]eﬁeg&tt tl%‘gg Ttgg V\% P‘ﬂgs lr)1etc %F@é@%é Pudd d more
Sp@eiﬂcallﬁtomaémmmeﬂw Erblerrs The followi ng are several

such exanples: (1) the "TIA El A-95-B Mbile

Station-Base Station Conpatibility Standard for
Bdudrolhde W deband Spread Spectrum Cel lul ar Systent

(the 1S-95 standard), (2) the standard offered by a

cons Bfirdl @ﬁmcnmuncmod S@iems ate Wrdeﬁadmleyeslho prévid¢ eatidus types

of %%J ?Qtﬂ% 1_Suc d@é%%g' n éi%%t %f do %u isg dagacé!y%%}nn %r network,
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i ntroduced to I mprove upon sone of the shortc

stapelatd) o33 thpstandard pifsepdrisa c¢reo0BIm Asmed F?eﬂeffssneaylsn é’rartnershlp

Prcg\%gfl ?'aﬁéﬁyﬂ a%ﬁ\e/e% %?ed 19' qgaeﬁ% g%} %ﬁ%ﬁﬂ ’}/a?lﬂb or cdma2000
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VOI C eo, st data transfer, and various ot her
sy DRSS (AT ELY i3 siandash (Bads 656 sisndertin e
di f f@ihkP x btk rcﬁﬂ%ﬁfeﬁ?g stde] 'nﬁcl\%cf‘es Wal? %s! eLodc% ea Networks

transfer. Many types of data ave ency
(WLhANSyhuoh recthir EEBRt 802.0F stammrmr(ee Qsab. |111y(=gI ®), or (g).

I BRI TS G E R G iy b B B BIePARg ReMatiple Topu
Mutiples NO it ”QMM%E?VE’??{ ‘;dggrlhﬁﬁlﬂg}’ Grth ¥Rl %@jﬁe} Division

Access Control s are conmonly
Mudtiplrxinge(QFRMA ﬂ@@dl%@mmmlmmue@n IEBE $02dé(h énawbeem iatroduced to

RS s B o PRl BT LSy BEPOL LY bls®ls Zrer

and As@xarems daisem 'H6s1gns have advanced, higher data rates have become

available. Higher data rates have opened up the possibility of advanced applications,
amonig which are voice, video, fast data transfer, and various other applications.
However, various applications may have differing requirements for their respective data
transfer. Many types of data may have latency and throughput requirements, or need
some Quality of Service (QoS) guarantee. Without resource management, the capacity

of a system may be reduced, and the systefn may not operate efficiently.
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benefit froman increase in data rates, a MAC protoco

must be designed to utilize the shared resource
webkdososam |y. It is also generally desirabl e tPCT/US2004/034259

maintain interoperability wigh alternate or |egacy

communi cation standards. There is therefore a need in

the QehivhPAMY PERFRSAINE) [Rb106d1E 8¢ @BEntRS; QfeddBllocate a

t hroughput systens. There is a further need’in the art
shdred comphunigetioprespassi hegwecna ninsbesaf kews.dVedrprotedolsecommonly

. Wi th i t fl t .. SUMVARY [ 0008

intgtac AP diverd B T vl ey R ARPETR reatitcid Pvaes To

beRYRCREMH AUinkRaself df44 efés, dMATS prlotdBd] hlusObIAREned to utilize the
systens and that is backward conpatible with various

sharggh ggsqyree pligigflysyEtiemiso gencsty desipae fo magnieiy piegapsrability
b S i Si : ti f.ar. S SSi -
wittboll Spi b OHRY Bl TRAORRE 1B S BEThER Rthe an
forapRE Sprpoésting fondfficidrintuge SF dighothsoughbet siatetnsf r'Bineee & & durther
conprises_ a dedi cated portion, formatted for i )
negd ke akiop ﬁucthoMé\CsB@EP%SF’éd?h‘i‘té?rB%‘%i“@f‘iaWthbl%W% BTk types
common portion is unsteered, and the
Of%%§?g§¥%§ggortion is steered. In another aspect, an
access point schedules an allocation in response to a

data indication inclu ' onmon portion of a data
frame transmtted froW‘?‘gﬁfgte stati on to ano_ther.

[ 000@hbbMinRAR! BREIR&P 8ftein _ﬁ\a(fd!cés'?rt the t AdadOfort MBAS "brb&esSing for
reference to a second station, which neasures the

effica¢ratr esecef high thyenghpat systénesanshidiat isHckWagrnaompetible with various
cel Vi eedb co Lon, .the

o K5, 10 DAt e b b otE TR Bodhg! bl sommon

poigofatanemivsion it Bdoinee ddabiable\tar vaploss Shtieds, ARRAE hécess points
are al so presented. BRI EF _DESCRI PTI ON OF THE DRAW NGS

angl ggrpofe sipieensy The date Ermele empytresd sedispicd petjione farmatted for

trahgﬁiééfidlpg) sﬂéog@écfﬁﬁf&e A0k [} Qhdthef ldﬁieclz t}geepdngﬁ-‘ﬁn ?Brtion is
exanpl e enbodi nent” of a w rel ess conmuri cation devi Ce,

unyibercdd, ragl the dedichied uscetomds aeedc eRs apatheit aspectaeraccess point

t inal; [0012] FIG 3 depicts.802.1 i f .
sclgegr ?52%1 'ﬂg).[cg%)( rgs’popgﬁ)tfae%ﬁg {1_;?110 g, H}cil{]cgggthg g%g%}léomon of
a AR BLAER trdn@%Rled (I bné FAIILERLPD BQEENT 111 ustrating

the use of DI FS plus backoff for access according to

t he IDGEotlep@dpElt, Bl i@Bst Battmpiratsmitsrn rsieaensiedo plyggindatation, which

meé?\}(r%]rs ﬁ%epﬁe rglflcgea A n%gsé%a%% f%e%%ﬁ%ﬁmgrelfr:ggms g{l?%rill%?ﬂtgﬁ% éﬁles feedback

froah Ftheasseons; Hatldd0khd firkGstafion | thdssinitgt @fa I6MENYebdid station in
| ar ge packets into smaller fragnents with associ at ed

aceordancq with H1e feedback. Yappus dherpspscingse elspiwyespriad | ayer
(PHY) transm ssion segnment illustrating a TXOP with
per-frame acknow edgnent;
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an example embodiment of a system including a high-speed WLAN;

FIG. 2 depicts an example embodiment of a wireless communication device,
which may be configured as an access point or user terminal;

FIG. 3 depicts 802.11 interframe spacing parameters;

FIG. 4 depicts an example physical layer (PHY) transmission segment
illustrating the use of DIFS plus backoff for access according to the DCF;

FIG. 5 depicts an example physical layer (PHY) transmission segment
illustrating the use of SIFS before an ACK, with higher priority than a DIFS access;



[0017] FIG d illustrates a TXOP with bl ock
acknow edgnent; [0018] FIG 9 depicts an exanple
w@baosioadbs | ayer (PHY) transm ssion segnent il | PGT/U810041034259
a polled TXOP using HCCA, [0Q19] FIG is an exanple
enbodi nent of a TXOP including multiple consecutive
[0015] traFEB] s&i DRStNked hRdineaYe daie; phARZOlntE! GmalliPRaEBe@E with
exampl e enbodi nent of a 'I%( I Fustratl ng reducing the
assRBieASIBH; preanbl e transm ssi on reqw red [0021] FI G

dep S 4 ..
[0016] | ncgff%or atl g@t\gg%ll?oﬁgﬂg)qé en@& 1c91f Yeﬁd ot%{sng{nllsélé)tni ﬁ%gment
1111mre'anrg)dt7£§{OP®\rmNp'dn§ragw¢)&kﬁuﬁed eﬁi; FSd and i nserting
pro riate; [0022] FIG 1 3 depicts an
[0017] exaif‘ﬁq{§l ageéla T%Qgr“’l k?‘i@ﬁ%’i‘ﬁd@eﬁh segnent

il radi n I r e
[0018] TXOE;@G ‘F%Og%i &IQZI %\9 epl ct n %lxgﬁgﬁ mﬁ% d'?ﬁrr!gﬁlggdo segment

illustatmagia potled IR udmg HAU§ 4sol | s; [0024] FI G
il A\C f ; 25] FIG . .
oois) 1§67 G038 ArEtRibrbkieentir ® asSopetis upils conggoutive

traBARRLS ﬁﬁ@lbutteﬁlylfg% § communi cation; [0027] FIG
depicts a prior ‘ph sical layer burst; [0028] FIG
[0020] depFErslad @@im@n @Xpmp embodimpat obarSXOP iigthatingyedyeing the
sm ssion; [0029] FIG 2
amgﬁﬂéo sed%ﬁr}ggxtga%g %eégg’r%b éfnﬁegiht of a MAC frane incl uding
[0021] an @pEi D:Baiepﬁids 0 ex HRPORATboINIBOF ahéthodl &i?iifddipéthting various
exanpl e physical_ |ayer burst; [0031] FIG 22 dﬁpl cts
aspeRtselngisling werIobidating Prsamblescsmmayiieazaps shdnasBiFgnand inserting
23 depicts an exanpl e nmethod for peer-peer
Gﬁ?%ﬁ%%rérﬁtgn [0033] FIG 24 depicts an exanple
[0022] net FHG. fic} ¢npmts dinngxample bheddrdclayéro(PHY® frimspesione8égment

t 0034] FI 25 il lust d
iR aaog AL Bl e faemettis Qi Fons and an
[0023] ACCEHS. PP ld@ﬁlcts [28Q32hplel dbodBnbiilo?s it &BfoR c&%ﬂﬁ&’zﬂﬁa&%lls;

based (or ad hoc) peer-peer connection;5 [0036]
[0024] 27 &Epilcy gllusirates ampkampROIALHiené;| | ust rati ng managed

pee n| cat i o stations; [0037] FIG
[0025]  5g ﬁ:dl?ﬁe% ?lgl%s &8 AP 5OTER %WEgacy and new cl ass
[0026] St aFiENS7 @BpitRensREMple RALANFEr 36HhHIABRALS;

[0027] FIG. 18 depicts a prior art physical layer burst;

[0028] FIG. 19 depicts an example physical layer burst, which may be deployed for
peer-peer transmission;

[0029] FIG. 20 depicts an example embodiment of a MAC frame including an optional
ad hoc segment;

[0030] FIG. 21 depicts an example physical layer burst;

[0031] FIG. 22 depicts an example method for peer-peer data transmission;

[0032] FIG. 23 depicts an example method for peer-peer communication;

[0033] FIG. 24 depicts an example method for providing rate feedback for use in peer-
peer connection;

[0034] FIG. 25 illustrates managed peer-peer connection between two stations and an
access point;

[0035] FIG. 26 illustrates a contention based (or ad hoc) peer-peer connection;



[0038] FIG 29 illustrates the conbination of |egacy

and new cl ass nedia access control; [0039] FIG 30
waelesosgoan exanpl e nmet hod for earning a transP@T/US2004/034259

opportunity; [0040] FIG depjcts an exanple nethod for

sharing a single FAwith nmultiple BSSs; [0041] FIG 32

[0036] || B3E! e AHNUES hAPBLAHIBSIACSEHRL. d1BkitdHng Hfnagd0pedr-peer

FIG 33 depicts an exanple nethod for performng

corminghicafierbetween sfaiens; cormr uni cati on whil e

oosn | 1" BAGPES 3ol SBuBeb BRI ahPRET ok Gt on e amo
frequReitpiagiesméit; cont ending for access on a | egacy BSS;

2

0044] FIG_ 35 depicts encapsul ati on of one or nore,
[0038] nMACFIGaRfsiljuskates dbereambinafipn ofnlegacyagad st slpsy magda access
co%g)q%] FIG 36 depicts a | egacy MAC franme; [0046] FIG
illustrates an exanpl e unconpressed frane; [0047]
[0039] Fl GFIG830 tépists aakranpls nethotdioe earaingraasasthitf oppoEumity;

0048]. FI dllustrates anotf her, exanpl.e_c ressed.
[0040] ¥raﬂ, {Sb g;ths gn exampyleimet 5§]éa§m§gpsg*g;ﬁggwnh muﬂlple BSSs;

Agg at4 ; I o trates an
[0041] exaggéﬁeﬁ gg‘?%%ﬁ?er%a% ng%:%%dﬁngggs&%égé’ Period Frame
[0042] ( SCERy. f38r dagietsi an t dxamAGH;m¢tBod pr FleGormihgi highsipeek @ser-peer

how t he SCAP be used.jn conj ion with HCCA and
co , _aﬁeﬁwle%@ﬁ?ﬁiﬂgmﬁ’ﬁ%g%@%con i nterval s
[0043]  CONMIGSi NP jAudtthidie pedipeaARenrhitiedtone hﬁﬁgl MIMO techniques by

contenti on-based access periods; [0053] G 44
conit¢rhqing fortasgeds ow-a lagash peration with a | arge nunber

d3Pgper
oven S5, 288, el bl o AP AR ShE R e

an Manegese fitandet el d; [ 0056] FI G 47 depicts an exanple
: MAP field; [0057] FIG 48 illustrates exanple SCHED
[0045]  contdGt 3¢ Aepipts aflegacy MPCAMGnnent ; [ 0058] FIG 49

[0046] giﬁ%@?f/&bﬁ%@%@%&?ﬁﬁ@ ?oorﬂggg? %'}1 ﬁfairnghs?nosgieglngf >

[0047] [ OOGUG. B3 (Hustrdtes ep exdmsplacompeespddraa@hiED PPDU, 6 [ 0061]

o0ss1 53 3] ADisGes Arotfe GRAEPISASTEREUEN TEME of & o hod

[0049] Of IFIGEROARIARES b ¥xdhp1B Ag2BaeHoS MShRRS -

[0050] FIG. 41 illustrates an example embodiment of a Scheduled Access Period Frame

(SCAP) for use in the ACF;

[0051] FIG. 42 illustrates how the SCAP may be used in conjunction with HCCA and
. EDCA; _

[0052] FIG. 43 illustrates Beacon intervals comprising a number of SCAPs interspersed

with contention-based access periods;

[0053] FIG. 44 illustrates low-latency operation with a large number of MIMO STAs;
[0054] FIG. 45 illustrates an example SCHED message;

[0055] FIG. 46 depicts an example Power Management field;

[0056] FIG. 47 depicts an example MAP field;

[0057] FIG. 48 illustrates example SCHED control frames for TXOP assignment;
[0058] FIG. 49 depicts a legacy 802.11 PPDU;

[0059] FIG. 50 depicts an example MIMO PPDU format for data transmissions;

[0060] FIG. 51 depicts an example SCHED PPDU;
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DETAI LED DESCRI PTI ON [ 0063] Exanpl e enbodi nents are
di scl osed herein that support highly efficient

W@p@sasdleh in conjunction with very high bit reCEUS2004/034259
physical layers for a wirelegs LAN (or simlar
applications that use newy energing transm ssion

t ecrg) 520depikts ah R P RIR ACHPPHEURRPI ts bit rates in

excess of 100 Mops (million bits per second) in .
bandlidéhsillystraies prielteratse pmbardingent ofamsihed of interoperability

. ' preserve the sinplicity and robustness of
Wl?ﬂgg%;?g?%egrhsf ed coordi nati on operation of |egacy W.AN
systens, exanples of which are found in 802.1 (a-e).

The advant ages of_t he various enbodi ments may be

achi eved whi | e RFERAILEDBERSBIRIAON: onpatibility with
such,Legacy - ' herBint 6 It P i
pel a5, VG WDl phfio, M UERBPAPHIERT fficient
opssasive mscorTjlunsteornivith kietyt high Witeteaphysinal layem dogmwieldsh BAN (or
.the inprovenents are al so conpatibl.e. wth alternpa
S AL P S G R ) SREBE CAPURIRTDICE R hmy e example
WEARPEHEHt S bRl i ¥R m@oqqa#_ s Ghifirdh bitkHRr S4Bndeh WRAdtvidths
protocol stack may support high data rate, high
of BAMIE-dt h physical |ayer transport mechanisns in
gengral . includin ut not limted to,..those based on
SO0 0851 Serie “Bmegithertbrooae B8 Ao FEL ARG eS of the
disiibitedrsosssiingiolubpdrion & RESEY WBAN lchispkgarhsieeby Svhich are

antennas (Multiple Input Multiple Qutput (M )
foundsine§fe; 1 1 feteddiThg adupntpgrseofithp W@ns%gpbm{lnwatmwesahleved
i3 o Bl Bl L G AL B i e
desaription pelaot,i RO2. Wi systespradre allesaribletl iap leexplg le@ehyseres Those of
ansmt data to or fromjmultiple user  term nal .
Sk{]{ﬁ‘i @a’ftﬁaﬁi Lhfespizthat ﬁ%f‘emp,vgra s wﬁlwwﬂh% Wiy glternate

Syg{gmgglg(pﬁaﬁyﬁg?l e access (CDVA) techniques to allow
transm ssions tor nmultiple users sinultaneously.

Al t éametaampleaNpLAY inay | codwriSe mgbub-hetpotk prdtedoplstack. The sub-

tput (Sl nd Single, lLnput, Single. u | SO) .
ek dratbSpb kR B BPpin PR ol - i rBt vt Bisical tayer
trald S5t B IQn e in gaeRals Riclddaid, but Rot BRI, 4XdseHas@ on OFDM

W rel ess data communication system Wile use within

medylaiogoringla carscnpdpletioe trebniqupd, fsestems uging eaulhplettensrhit and

iV [ ] ' ' t . .
e R AR R RO SR g B e, nti
Mukipleolnguts YSihglesOdpac (MISO) hestemns) Moy vére High readdwizith @fficiency

sof tware-control |l ed processars, .integrated circuits, . .
OPgFatig, s FISHRS Pé‘&gc‘.mﬂ“?{?etf@%F AN geGelG UFEAs dB rRARvastion with

AU LS s i S o Bl tad e
dugidg drtsagecisk yntespl, esé systenbysinpeedegtivsion mulipit sccess (COMA)
tecgllﬁ.leq%%él g? %@S}tﬁ'ls %@\]{\{sar\élgglppgfgg ’eltn{lﬁipﬁel eulsgrsé Sim t%:rrlet:olu(s:fy.es " Alternate
examples include Single Input Multiple Output (SIMO) and Single Input Single Output
(SISO) systems.

One or more exemplary embodiments described herein are set forth in the

context of a wireless data communication system. While use within this context is
advantageous, different embodiments of the invention may be incorporated in different
environments or configurations. In general, the various systems described herein may

be formed using software-controlled processors, integrated circuits, or discrete logic.
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or a conbination thereof. In addition, the bl ocks

shown in each bl ock diagram nmay represent hardware or
woreaohosPb18: eps. Met hod steps can be i nt er changeRPCTHS1004034259

departi ng fromthe scope of the present inventi on. The

word "exenplary" is used herein to nean "serving as an

[ qpela

T oS Pl oA, Mol R ARG P thag may be
referencesih shramgtiouts ther eflicaten are aidvartagﬁ@asiysrepmcnt@i Hoerr voltages

oGR8 SR esbto e it BeE opaREIGo) CRbAce or Baricles

or %Oélﬁhﬂﬁﬁﬁlﬁioﬂ ChePAST. O ABRMitfor /SRS bILBKITSINAS irf bACH) b1d&6Magram may
In accordance with 802.11 term nology, in this

reméwaﬁélﬁrdwar@ Apmetaoct ISEePEITs Migtleoda steps r@new eutetobawd without

ded m# 1Qr§§n Erbecsg p%)fé t;;h ﬁééA ntqﬂ&iemgg e?_ ﬁv%(% Iexe a.rg 1\§Ius?d herein
to @iEan tierwitlg asMP\Bkakdfle) iBstande| ghilRigeLEbnVt I\@ﬁﬁlﬁdcﬁmsﬁtedescnbed
However, W.AN 120 may be an¥ wi rel ess LAN. Access
heysin A efe%nnlawﬁumr@ap@%eswnﬂ}ﬁ KRG crusiped asprefgired pppdvantageous
esses via network 102. Network 102 may
OV%g&Pﬁr??g§%?%g% an intranet, or any other wred,
Wi r @l@s9g, iscan mmmpialembeﬂmm:mk of Spatera citO0p coriifksitg an iAesess Point

(Aggigg ggg%}g(?{%d Ii(g%gé BE%I? Sgir Ji"om i glés(glg[I }V]\i@ébeoNt qn accordance

w1ﬁ98‘6@?1t %Q‘rﬁ&ol@%vﬂrtﬁs]&%uﬁén@tﬁe RS A @ EheViTRs GRIMIGF LGRS to as
therew th ‘AN 120. Exanpl es of devices that nmay

stationg @rﬁ@ase drhecAR |an¢11 dre UEs ommunoateona Wirdless Zocaer:ﬂeal dNetwork

(“g[r“g@gf%%Pin s tﬁ%cgrﬁést' ek F?@ﬁ%%t}g:ee IPXhRES oFDM

syMrnK S tFebwens:, WMA!N nlajos nf2fy B& Yanl yia@aelesyllolep denvdce®S point 104
such_as caneras, cantorders, webcans, and virtually

copyiRatRS il a0y, MUEeR of exicral EaviRss syeRropgsyes Higl Reiwork 102,
Ne\f\?bﬁcel 02 lngay)l% e fR ﬁt&ﬂ%ﬁrﬁ&hé@ 4p ’angto‘ﬂier \&%édo Hﬁre%@é %r optical

ave varyirhg transm's n-requireémne
newhorkh GayndetioacldOncapdes tha physicsl hgen agyalm g‘ro@u #d hetwotk to the
Service %%)ﬁ? t echni ques. [0068] System 100 ngé be
ac%?éﬁp%‘i)ba i LIFVIPes BRPIOSPssLRpape someciqd) to gelgvorlgg 02 or as UTs (or
e P I g ol R e olinnceted
to cmiimem me twiotko 0D etrWBEPAN V\bZ(Ui'm:llltdw pheneac Porsmoa aD@ﬁal Asswtants

it m)dif'catl ns.to e as_ Wi
PRl REmBlFEgn Moo, iR G Bitadhal roopf RSBk stations
terkﬂ1hé1§ to‘faIn%d t1AR) OWidebHCERfoes avh s W@MOQ&SA%eb@JmS and
hoc (i.e.  contention based as detail ed bel ow. 8

r[hmblagqny roﬂmretypﬁmfddm ideyicap mewaamacre@clgﬁhé&om video, data

hi
coﬁ%%%c%h&%g éatg dlt tV§1r18 o ahafm )&{’:@g{n{) ag{/ |}2ng coa tra:nsm1ss1on

requirefina) vikhidid thaf det atbmmodited lbgw\mrsi)n,g Bkyiag @hlm‘yrcﬁl&mme (QoS)

may be transferred between the router and the UTs
techniques.

System 100 may be deployed with a centralized AP 104. All UTs 106

communicate with the AP in one example embodiment. In an alternate embodiment,
direct peer-to-peer communication between two UTs may be accommodated, with
modifications to the system, as will be apparent to those of skill in the art, examples of
which are illustrated below. Access may be managed by an AP, or ad hoc (i.e.

contention based), as detailed below.
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[0070]
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106 over the WLAN sub-network (detailed bel ow).
Et hernet adaptati on and connectivity are well known in
W b@s@s4105 [ 0070] h an alternate enbodi ment, theCHBS04034259
provides | P Adaptation. In t§is case, the AP acts a s
a gateway router for the set of connected UTs (details
not I15 bawemboldiinétj APCHBEproVides AtiRAIA AHaptRYoDE Th Bt 8&ke, an TP
y the AP 104 to and fromthe UTs 106. 1P adaptation
TOU;S?rdmas Mredenloyadyingadditign fo theohR tp rprwée &prnectig foL petwork 102
t
(GcEfEnof SHEPE EnBeEH AR, ol B B TR Gy Porl b §:83 g he UTs
10@coes s thoi WLA1I€D451dr-n¢1werk t(demledal bel&®). AEthanas adé@ﬂutfdn and
on js shown in FIG 2. Transceiver 210

104,.conf i ?{G:l
coneetly egre R M ®E 2%n connection 0 according to
t hephy siiedlatd @ﬂ’l%dlhfeﬂ‘f”tﬁfﬁni@ ovflﬁ%%r&daé%on%qms case,

fromor to devices or appil i cat1 ons connecte
thersP aeis las BGtexway rdulet futleaiset of h@epted & By detailoit shtvese In this

cofindt AifraPantting Qubd PLihe e af ey s gomt e O 106, 1P

addptdtioara@idt copheingty afdwBR kB6wR th thertt ype of application
associated with the flow For exanple, video or voice

mayFHé 2héapigis ani oxempls embodinteah of afwawsss( wrnll@umcatlon device,

wh%r}ﬁ%)?{%?@gﬁﬁé‘lg@? ap'axglaF Ie(s:§a F‘Slgy 96]4P 4t use lf u' ; eﬁrgﬁé ég aF%ess point

Pons are 1 essy
104 a:bﬂiﬁlgyratlbnltls rmywhaMeFIG gherT@Eadoaivien 28 Qrictdives and transmits on

wria ntsc;l ce may be tol erant of sone
corﬁlﬁe f@é%cor ipg & ihw%w@ﬁﬂ lyer geaerients of sefsyosk A%R- Beta from
or Wﬁ‘esldi?%gchc:;tﬁgg dR6 REGRTCT 0221 de‘ﬁ?f@ﬂeﬁ ¢S MA@ PWRocessor

and esses t emfor fransm ssion on
22(p hy"&hasal datayam reforr€d pooeesisoas Aa@sRGo Moowes wey have different

er data a cesses t ata.to for
chiad e B S5 Pitshekl SE5 R nd Bisedore e,y ohagplication
ass6EiB1RAlWAIH thé fidkS OFGIOBTARIIE Ai8sh Bﬁwﬁs @net}hﬁe Bl ddiAd%s low-
UTs. MAC Protocol Data Units ( MA DUs),” al so ref erreg

latengy affoves \(¥idea| gengydly hating highsr dhxg:lugmﬂareqmrqments than voice).
B S S 130 BB B b

reqﬂﬁérﬁént‘s (@B, Zél¢e nREPPIRerbRICEIYoRECSacke 1069 TUE brihF& i eflrally
ows and cormands to MAC PDUs, and vice versa, are

mt(&@iala'i?fetaa%ﬂew) Al ternate embodi nents may enpl oy any
ConM@lﬂ}Bch?&?y O%E‘?elvé:s e re(%bur n ésrsgsst?lgﬁdfoﬂggésglﬁsmn on

t he various MA rom
thelphysical (1ay) MAT pmc&ﬂ%ﬁ‘r P2gles sareiva® Physdcal Vet @ats and processes

o IR s T BB  o
confinfific At ewdtnt the A3t arRBthdeITs. A AP LRS! SRaNDEE §%\AAC PDUgs),

nmodul ation format, and vari ous other paraneters

alsg oefozed [t aarlemlpla@ere(P&bﬂd) Reatocol Data Ahlmpt(BPDUﬂ) loayfmes (in
802( IAID%&% greessolrve k Co ér%gflﬂ %Lf % ‘(Igé]g aenrs]::&g\rfer 40 on

connection 270. Example techmques for conversion from ﬂows and commands to

MAC PDUs, and vice versa, are detailed below. Alternate embodiments may employ
any conversion technique. Feedback 280 corresponding to the various MAC IDs may
be returned from the physical layer (PHY) 240 to MAC processor 220 for various
purposes. Feedback 280 may comprise any physical layer information, including
supportable rates for channels (including multicast as well as unicast channels),

modulation format, and various other parameters.
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[0074]

[0075]

[0076]
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[0078]

Is performed on wireless LAN transceiver 240. Those of
skill in the art will recognize that the segnentation
w@Roosha91vari ous functions may be made in any OPCHUS2004/034259
variety of configurations. MAC processor 220 nmay
performsonme or all of the processing for the physical
| ay Bl anAexbhnisik eghbddieht, ARS CREMRAtI IR )ayeN ¢ABDEP)Aand Data Link
processor for perform ng MAC processing, o r subparts
Contralriawse (DAG) #16mSEiPIatd By WAL seicssson pa; Ahe physpied daver (PHY)
. hard e [ ' i . of. . . .
s 1R HR Redis e Sl 4B SR L A S B it recognize
thalrtley QRERERESA of thedigidul fuaciisl mpy beaasdy in BSPHf aovariety of
a_ speci al - purpose processor. NAC processor 220 may .be
confighrbions dMaCHPTepRsEeTA 2001 AY BSdoTRA PR PRal Bf thegiragessipg for the
P BB A e R AN i OB Apg /34 B fRoespigy for performing
MAC qresssing, os wohpats trreft eAngldunbeo ofgubessasngpecri purpose
r over anetwor nec io(ﬁ:,P rra% run on an additi onal
i4gPloysd:

co

hargwates Qs eI P thpqod Ly . (not shown), or may
FUNVOC MiSee REQCERS Ry 280 bdrRedifpurpdee nilERpRER0r, 228 gltsl signal
shown connected with” menory 255, which nay be used for

prosessor (PSBht @ras spetial-purppses tpreasssasns MAE prackesoni 32§ may be

r.j,ous ocedur tho escri.b

t he ya I s_and s d d r.ein.
cospipied Vi ke PR BRP TSR R RRS S RS TRy stown)
Vadohs ApYlidatot® MLy SRAr@ oBNexteiallPr @niENRT YreREgoad)edlich as an

of various types, that may be enbedded in whole or in.
exigmetly gprnertsAMPHECRISEISE 2 0R0YoTKFORBICPR, THAYTYY ehay additional

. . j . . . .

P05 TR KA Ao PR 22

itself. OMA(Q prigtss @200k ah@win \wohdectedrwithu megnoey 255, WHIOH Gjay be used
Wrel ess LAN transcei ver, 240. may be .any type of

for, aag dpets velh 38 BFHBICHORT SERIPRUAIIN, (he Ty Rigoedures and

mt{RAS ﬁ@s%iaﬂf&i héA%h | $héa oFIM ih RO SE GhlY Blcogiat 813t ARM0BE255 may
operated wth a MDVIO or M SO i nterface. OFDM MVO,

be anothpkis &Doé roan &k wovmoreomemosye cofupekénts of rvatines dypes, that may be

arj qus l.e OF . d MS [
ey Gide R AP S RHAY PP OLSC IBRSEHE ZABpl i cat | on Serl o
No. 1l Qdiféh €8 Xtorfi inktr@stionk RE@ENCr [PYEERENDE M ctions described
SPATI AL- PROCESSI FOR W DEBAND M SO AND MDVI O

heginsTEMGTy 255 Ineay semybrsesed for stonires dada agsgeiated tigth vasious queues.

assSign f i nVv [ .

o A SRS Er A UETE. 8 of) bP IR Siver fy vt
emVbdigleas Swikddeds AN Sasoctver 240 isSansOPDM aranseitesdwhich may be

ant ennas 250 A- N Anx)enu er of _ante

opgasgantos MVELPT BHSVe RSt A EONARE DA S M Regre ow to
th({%\? of kil hROSH. t vaRdud 8cRiNE STDML AMMEG Qnd M@ kransceivers are

rel'ess LAIN transcel ver 240 may conpri se a spati al
defpilet da s os-perndingc LBS. tRatembicApplicatioe Sergal oNonF 650,295, entitled

oSSR SRR PRI G ML S B s
AN MIBMO SIS TER 0SS Sflel R guSICR, 008, SkdfaldSo ik assignee of the present
invention. Alternate embodiments may include SIMO or SISO systems.

Wireless LAN transceiver 240 is shown connected with antennas 250 A-N. Any
number of antennas may be supported in various embodiments. Antennas 250 may be
used to transmit and receive on WLAN 120.

Wireless LAN transceiver 240 may comprise a spatial processor connected to

each of the one or more antennas 250. The spatial processor may process the data for
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[0080]
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all antennas. Exanples of the independent processing

may be based on channel estimates, feedback fromthe
wQIosobmEnhel inversion, or a variety of other PCT/US2004/034259

techni ques known in the art.jgThe processing is

performed using any of a variety of spatial processing

tranised isiorcinelependentloer bachnstaind &% Goiily hodesd HRGefBYedUSitnals on

beam f or m.ng, beam tﬁat@e'eri ng, eigen-steering, or other
all gptennay  (JxAPplgH <Y e ndencaden piecersimspey the Bawds pophannel
lVen ' . - e € | t o d :
eot B FRIBRPE B PAETT, cpR RN VB ER o Rechmiques
knqvm de $lo mrtrayTheo pprcessings i parfatiedl ugin®aagseft 5 vadiety of spatial

roces[si n each\éof t he OFDM suﬁ hannel s, or bins, .
DrOPB PG Ao, Y TPSTRVRES O UORA YRS beam forming, beam
ste@oC Bid@E stRAAg A6 SH&PhEal4Hc ey ﬁc%@mgﬁg%t JI ?ﬁ&e From a

_are thus paths between the antennas of the A
Ve usgr {antiagly dnf as paeinple embhdintgsint ovhidtm@RWMMNgymbols are

hr.ou ut _usi,ng these multiple paths are known jn the .
a0 TR o o b AES ontl ehtoBrif S-S Profompras ol miessing
eachaf 9@ OEDRI cesthbondIgloebihsas "diversity"), transm ssion

data is formatted and encoded and sent across all the
ant Bna@<asprls sypigal dhas APaamy baverdt antenpas, ranWl anr ewagwple UT may

' be M
o G S PRI
UTmA varjehyest sgptiak frchhitges foe irpronihgnkiod ghitfut Rsih $hedd ehullile paths

ransm t different data on each_of the independent
are SOPHe It {ig § cﬁb%tgﬂa‘ie me, arsaig SrgEsibaed T oosiop (also referred

to NéASih QY SdilBEMf) YRR siBlsSiok M s ff&ﬁnaltt@@'éﬂ Bicodkd Qﬂ(ﬁ Qérfx%&oss all
to the characteristics of the channel between the

the aam@hnaaS_LJas aJminglee stp¢dno tof _dam/ Béith M nsanistiiiteghténmam AN receive

o L 0y R BA Bha EoeBl S%ea. sput

multiplexinEBdxps16ité GRAS ﬁf(ié?éﬁiﬁéni pans B&d bRl UrASHitl@rtRet data on each
transmtfing device for use in tranSm ssion. Eigen

of the idapradrnt pathefto inrscase theurasgmissionnate. natri x may be

o LR e T 885 FAPIRE o SHREATIAT: s o

the tchenieh dewedennhic AR aall at UE. reagiuy gﬁlotsi May Be WBsmitted from each
ei gen-steering of  the pilot and data to sinplify
transpil pRENTSY- o ¢ H4% iPHgtsafre; Feseived ot \aafh 1pERYER ptpRng and measured.

ChARPEALL ﬂgfo%ajéiglg fé‘édﬁﬁtﬁﬁqﬁagf Qﬁ?%l refRRg IR0 ﬁ‘ans;ﬁ%&}ﬂgn&vice for

data rates may be avalla or ‘transm ssi on
useviar trowmissser. thigen datanpdsitongbbd die tieassusads tleannel matrix may be

articulgr, the specific |ink befween the AP and each .
perlinid 5 SedtmistapS FEns] Samabdenant 2 o e ehBidug, fo ol cigen
decbiPaHEASS L tHethahhatm#BY. 2P theSBadi e, {519k Bigexﬁ'é’te%ﬁn%f"&f fhe pilot

than one UT. Exanples of this are detailed furthe

andiiafadeysimafyipetitleprecassing et thaseasiveer 240 may det er ni ne

th d ' tiag
¢ CHRMRAAAREof T cBBGS Ludiel SoSRGNFL 27RRM B aricammey o
availitde ARr anshsntiesibfl . to Thinsousn i MRkin@AlEroBgJue dhb agkteB In

connection 280 for use in MAC processing. 11
particular, the specific link between the AP and each UT may be higher performance

than a multicast or broadcast link that may be shared from the AP to more than one UT.
Examples of this are detailed further below. The wireless LAN transceiver 240 may
determine the supportable rate based 6n whichever spatial processing is being used for
the physical link between the AP and the UT. This information may be fed back on

connection 280 for use in MAC processing.
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[0082] The nunber of antennas may be depl oyed
depending on the UT's data needs as well as size and

wo eoosiodeet or. For exanple, a high definition vPABPUS2004/034259
di splay may conprise, for exanple, four antennas, due
to its high bandw dth requirenents, while a PDA may be
sat Thé nesibay dﬂaﬁtmasm}emml@ye’dﬁ@éﬁdlﬁg ofl ttthEY S@eneeds as
hour anteanﬁ’g}l [0083] user term nal 106 nay

weded sigedny miRAPT- fan% SRmple, 1 duigh ééﬁ%ltl%u\ﬁ@em)wplay may
I
cofiSNes Kt bxfiple) Foug anERSdud 1 Rk I Freefiinents, while =
PDAnmla)a tesaizfied with s cAn vmple latdess point mdy hava/ﬁoneimeamﬁs
flows 260 are er al cei ved fro or. deli.vered to
one SorsehtirEiah J0pangY b dadies Bovsugstaahen i Pt pRint 104
depilic@in FIALYI CRABRANBEL BvinB SRV Q@G cgﬁ?ech hgines LAQ\Y @afisceiver

connected to either AP 104 or UT 106 maybe o f any
(althppgh a My@ﬂ:é lnﬂrégé@ Pusbor hansegiMera eishér| winet erawirelesspfloprs 260 are

e R G nel e Con R BE SRR RB B UBOARES goerating
on bl@e vangad ddlice ebtitectedahenswihs tEhigldialeldiEEoded td EBber AP
feature set (which is turn backward conpatible with

10485 Vil 06 gy, bfP%‘tIﬁ/ﬁdﬁ? dbgyers drsriibrekheyeiniasdluptesive oaly.
that will be summarized in this section, along with
features introduced in earlier standards. For a

Legety&i0Pdd Ma€cri pti on of these functions, refer to the
respective | EEE 802.1 standard. [0085] The basic 802.1
MAC consists of a Carrier Sense Miultiple
Accg%%ﬁ&mbh&&awav&%hea@aﬁbé&%wsqaalfe@%ﬁf&r%ﬁ&rﬁek&éhﬁ%d 50
Coordi nation Function (DCF) and a Point Coordi nati o

as furectomematipleCA 1agacy Bferas.| T IHIE 862.¢ 6@y faafure bt (which is turn

di m W thout .cent ont r.ol e. P |sdeloe

oadf A b v el AL S e e S

be Biirhinh#ALedMA thi® HSctR) Sl WIBLRa&SRSAGHANEE if EANS BtaIERIBS For a
to avoid collisions. Transm ssions are referred to as

detpiledhdascriptivn of thaess fbaetionerrofar sorths resperdYeEEBQ20! lagangard.
L JBLAE 49PN BRI IS B By Coticion

Avbniaﬁcre‘ (CBMANPAY ibaged |D’rﬁnﬁwteat@csm@mumry Fd@@@ﬁotﬂj@) Qivd a Point
he type_of ,gap |n§erted picts 802,11

COPWWIPP%C@%&PE@ pa’lflaer‘ré%%ﬁ @110%(8 §ﬁb ECqshof the Apadium without
( Ras R ,
corfiREqiibL{ ?r‘é;%Fs%g; 108'&% Di Fs'g‘la%l\& RS Aol SHDER and
PCBI BSlizeTvasousa gapankgtivesi aonfashitive trapsmissions t or avdldecolhslons

duration will ha a higher priority thap one. whi
TSP ot g e Rty call S Fet et Ruee foelered to as an
IntéffaRize Kpa I%chﬁ:] SYACCPiagieROmbP Bd1Qis62dhiaC Fraf@)S CorltfePMmes or

feature of CA, a station (STA) may gain access to
mappgememb AEPS. af t er sensing the channel to be idle for

at r here

S i 5 il s o2 AR YR S St b Mocrtea
FIG. 3 depicts 802.11 interframe spacing parameters: a Short Interframe Spacing

(SIFS), a Point Interframe Spacing (PIFS), and a DCF Interframe Spacing (DIFS). Note
that SIFS < PIFS < DIFS. Thus, a transmission following a shorter time duration will

tat will

have a higher priority than one which must wait longer before attempting to access the
channel.
According to the carrier sense (CSMA) feature of CSMA/CA, a station (STA)

may gain access to the channel after sensing the channel to be idle for at least a DIFS
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and may include access points as well as user

termnals). To avoid collision, each STA waits a
wo awdosdiys sel ect ed backoff in addition to D FSP@EDS2004/034259

accessing the channel. STAsipith a | onger backoff wll

noti ce when a higher priority STA begins transmtting
duratiot.n A< heednkéreina et taith| STAusayaefirdo @AY kiadbm gooskditiy 2 WLAN,

hat .S (Each waiting. STA may reduce its r esP,e_ct ive
ang;mag & ‘f"ﬁ;ﬁcpﬁ%s ROTBIS 36 WLl asiuser terminals)-edo preidcellisions pacg STA
waftd a b @MY Se1bdta AR Aadihib]' o ﬁiﬁﬁ'ﬁ)%koret Qﬁ%sin the channel.
I . hus, fao ov\hg ng

mal nt al ni ng Its relative pri orlty
STARavithos langembacked wilhoetice@Ment Ehiphereprrrity IS Apbepimsatrinsmitting

he .STA .backs-.of f a random.period of tinme between
on R TR o AT S £ CoTER D Rt AR ns STA may
redubSHEASHSELDY LRACKSIE b thePdmbM 0B timRUEGMitePhd bl sefsing '8t Alkernate
a maxi mum val ue of CWmax. [0088] FIG 4 depicts

trapspzpsioreop ips¢heanel, dypemyimaming itaradativegirionity p Jihwst folloding the
ich i.l] ust h f. DLF backof f f .
colfbf bt 4 R 58 Bco RS BRSS! L k8 o of

timé atwidein! [0Z €W Rthee@W6Y inittIBNcHos& §IThS VPRI Bt increases by a
term nates, in this exanple, no higher VQVH ority
faclpe o bR 8t eyery Follignn, Wil gapaeimymsyAleesoidaWaRE. begi ns

ft . i i- .
R I i
illustates the userd REISplis bhclofd fractessiabyortingttb aRSICF, Af existing
e A g R SR S5 B e n i

In$1E&XRERTRE bAOK e oA i
eI HAGERORE CLCARUAL BB G ANELAS s st

DIFY and he essdciated bagkofi periasl. a In dlowe diseubsionabaows thea§BA making
. ; be, t itted i iately foll aw th
s Ri LI R ol el B PP iy i et S e doroned

cod@itioal so use SIFS between franes. A Request To Send
(F%TS%F frame may be followed after SIFS with a Cear To
SendlESar gsed duhpg atfane sequenpstin which pelyta spesific tXTediseexpected

whj f ol,l pw t:h
o R0 S KB oo "4 AR ROHL A o
(AGK) is rttaesmittexis a0 rawpbiiseStd-8. retéi®ed| ffamed of alat) thatBXCRE may be

used for ) the detection of epergy on the channel,
e, Tt Qi do e hecrerbgA RS RO EayDpp! Eatsmission

seqi@ReS HAPARL HeSAES betviddh faniR. UOR Qfgﬁo 5B& V\Sﬁﬂ%\j I5OHR may be

message” and deternm ne whether an A rame
followgdl cafter SIS twithh sniCsir oo vWendr 6CES v ddnmeg rtherc tthey datantchay be

c).tj r-th transcei,ver SW h fro
bl LS B S B SRR G ACKE bR g atr st
As d6foll CduSh S4TSR uBIES iafehdi] InddtSerdddMikh SIFY STheSSIFS Huration may
ment 500, which illustrates the use of SIFS before

se
be %ﬁ@g,&@«(a) fherdetegtigmeat epergyrant the channeh api sdefeneise whether energy

i St a 1.5S] { L] he, channel.. When
has(BIn8 A (£ ARRELAABT CIRA), )t USRS igyadhiEdee and
detéraliheowhethéreare ACKO frateanidinindshienhd kbnsadibeon FaStdcSvedBbreectly,

t hat A 2 egi ns before a DI FS expires, thus any
and (g gme %Age %{[?Ae%ﬁqcheqsdo awieh fom receFive to transmit, and \%Ce versa.
FIG. 5 depicts example physical layer (PHY) transmission segment 500, which
illustrates the use of SIFS before an ACK, with higher priority than a DIFS access. An

existing transmission 510 utilizes the channel. When transmission 510 terminates, in
this example, ACK 520 follows the end of transmission 510 after a SIFS. Note that
ACK 520 begins before a DIFS expires, thus any other STAs attempting to earn a
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transm ssion woul d not succeed. In this exanple, after

the ACK 520 conpl etes, no higher priority accesses
woee@an3dtend so new transm ssion 530 begi ns af t P€T/Db184/034259

and the associ ated backoff pegriod, if any. [0091] The

RTS/ CTS frame sequence (in addition to providing flow
tracfikdion woaldd ustesyceceed, e this eﬁtatn@ld rfeote ACE 620 céfpletes, no

gElor the data franme transm ssion. The RTS and CIS

BRTATHY FEF RS REPRIBIIRIBH rARmisHien 33 bestvalterdFS and the
n intervening SIFS. STAs hearing

aSSBE]a Pﬁ)f éﬁo?ft }é CTS mark out the occupied

d ur ?i"hc &T SEETH Hisime Nequenck (1Al ddddtatmi rproeding fl¢WAdhiralnftatures)

reat e nmedi um as  bus or h durati on
maly b sed [oRGEPvS Riaoaot e 1] dal. TG s 85 ph o B AL dnd CTS
coﬂbhﬁlhdiﬁ?ﬁﬁéﬂﬁfoﬂ%'tlbﬁ shotcCkubdeah®s @ik £AALSHA YRK and any
unprotected. [0092] The PCF may be used to allow an AP

interyeng \lES § émearzlw eiloort theIRBS or ke €@nmerk opinthaPccupied

i R

thes @ratiel. Thgivalty)efrBInES 18ngkrt thas DHapedifigh @éngdhi | 86 I griftected with
n DIFS. Once the AP has gai ned access to the

RT@F@T@»éWhﬂet sheder f5pH93 ye U@Gﬁﬂlml ugprgteded. access

of [ the ST b U0 oBi & a5, W HRMEREBHRI M eonrgl of the

chqmnelorArn ) Ptrhayngah E&ltlrsl?)ﬁt]tn)@?nfsiéﬁnﬂa%e_tr ngmcl:%gn?? ‘grllddg?m %bh]?:_\e idle for
. e

R TR T AL s L Bl o

DIES| hckhBe AFfad bakRA a%éés@%'tﬁ@ cBarrRD{Eh Igcgvf'aéec%nt ntion-free

Period (CFP) during which the AP can provi pol |
accgec epportunities o cdthee T8 and Tive ingpmoenMAD -dfficengotémpared to

Do by s BrD Bietiel Printity Geb A5, bdrbrheR, sisE o pati ay
SIRSs h@céfeo 6@ Rddietakihf Gortid) o chamhdl. for a SEFS

durat| on follow ng the - Pol | , al though the polled
STAOn@%ahené\tP gRins acgﬁssDEF@@ wedigmy ugiag Kbe PIFSGP can eatpblish 2

Cohtréhﬁ&fjﬁfégd]t’%d' ?@g}’f %ﬁﬂge&ﬁﬂhs‘fhe' B! #Ja(ill mﬁ}%ghdel Bolled access to

ancenents to ing, can exanple o
assdeibi@d [Sauh st urhdﬁmmbﬁtﬁ(ﬁﬂ\ﬁ'% bl (EB{FRAY, drasitpls pdll, 1i R88dlitted by

T Bea tted by the AP t abl hes th
thedhf 474 By o0pWEhBY GrpsHFdon Fosi e Palled 8 Tadbibe APs Qice again
the ST IisPHEN ?G}Ia 8P 8iation Ffl AL C% fHGRS thd CHPORA! a1t %ﬁ% %olled STA

term nal problens can sti r fromtermn
neeglr ot wabfoe DIFShearany hacBefic G02.10 () intvobeed vansus abhmresents,
ransm ssi dul.ed

incline BB Ss foonp O TRCERIEE DF OGS (e Biir felow with

[0094]

[0095]

res&BStdp[@@If by each term nal that begins a
transm ssion in the CFP. 0095 ACKs and CF-Polls are

per ﬂih@ Beapcondragamitied by éep ligheg e dematomafthy @FP. This is
silf ?ﬁ "Ithégorggé‘g tfolr:;%q%sht cgnﬂelq{@(grp é{ceceMA qigévltex're%! i3 terminal

problems can still occur from terminals that are unable to hear the Beacon, but whose

transmissions may interfere with transmissions scheduled by the AP. Further protection
is possible through the use of a CTS-to-self by each terminal that begins a transmission
in the CFP.

ACKs and CF-Polls are permitted to be included in one frame, and may be
included with data frames to improve MAC efficiency. Note that the SIFS < PIFS <

DIFS relationship provides a deterministic priority mechanism for channel access. The



[0096]

[0097]

[0098]

[0099]

DI FS rel ationship provides a determnistic priority
mechani sm for channel access. Thel4 contention access

Wb eiodnse105s STAs in the DCF i s probabilistic basedr/osomses4259
back- of f nmechanism [0096] Karly 802. 11 standards al so
provi ded for segnenting | arge packets into smaller

cofiteaifpmemicsss bareedreBTAS iwfths IXIF $e@ravabilistc basddnad ted back-off
Eror in a segnent requires |ess retransnission than
MEgHA/F -or in a | arger packet. One drawback of

Se » .
R R L e S
fragmeniea@neslmgﬂﬁmf SWII $egnlvatingldk thaomalerr&t FSa sé@nent requlres less
corres d to the additi onal ,ACK tr ns and
ref R LG PO ArESPaekPS DhF QENTEEA! PretRiingdn these
staﬁaﬁdﬁsam KLRGWIRH %ea traR¥RissioR ke I‘eﬁﬁfb‘iﬁ&ﬁ %T%nﬁﬁﬂgi‘?é‘ﬁn ACK

600 ilfustrates t transm ssion of N segnents an
for pashr Seg@@}ﬁemﬂmélfa(ﬂddﬁwn@lj §E’r’€e ithat @xnequndgto the additional ACK

Iy SSi0 0.l tran th
usp RS SRR dorph PSR i b OB gy The cxample
phisieR 0ber6GRTY O traAkmiRtBe SSerhént t 6 Ghaviiark - thEeardshiision of N
STA transnits N fragnments 640A - 640N to a second STA,

SegIRey A it Respesiive tackeowlslagmends JpHstings drnsmesigN 610 is

e TSR 8 o e BRRHH ST T S B S Ry o
630t tanBhdéeBss todhd dherrmehr Ehd\Hist SI[‘RSraﬁlZﬂjﬁs N frdgiherts 640A — 640N to
L IR v -

Th%’%e% b Al
R N AT

ﬁrstoSTAmust/ warSIFBe Sp rthene avAQV-fl r BIFSSHTDA 1(EON-1 km)s wcﬂthhus in

coft s pEREt b BT, 8% Ao AURERlsd ekel requires

the\afdeQkte $fatkEt @8nSinidstAevithRe aC K ¥ndoNpl 3apt s, such as
802. 11%@%ﬂlwere carried forward to systens W|th nmuch

hi gA&e (ex sternd agdadds pubimegmientsttp iimprdvesn e paior MAC from

S R1560 B 992l 008, 43, 19K, e v

sinGlea e bpe‘i@iﬁ&ﬁ giffecBaYandIh¥ agdoudieatnréddllowyr PbedRIAC gdtocols,
‘%(ih S) erl a{mement s of the EDCA are the jntroduction of
a0l 6D 3¥Pre taaried dpEvasgat Systens PEf mayghspygher it rates,

1ntﬁ§ﬁ9iﬁg ﬂ{e?ﬁien\é‘ieg Ihe@affécﬁﬁﬁfhgr &—.ll?v%s (TC) identified with

i ndex i . A may use ] values different from
t he IlAB(PQSl [(ej, theaD (IS it delﬁtan@ﬂdeamil tefeneed tb@shibe Eabahchy Distabuted

ST AP | ue t hat
CHRURS s TEOERY B e B8 RNesrry (o) Dttt of the
EDd®R %r@ﬂleeiﬂﬁ'@duch&l DbFan ABYitdEbA Uhferfrdh€ SPhdisy f(AIFS) A]FS [i] is

‘voi ce" and "video" traffic classes is chosen to

assogigter with pilrefic Klpay (j%fﬁ) JAPIFtS”IQdmtb |1m§pX| 1ov0éhe AP ivaayi mSp ATFS[i]

b SURRET T o 9551 SR OB A v s
Ondy e Kﬁldfayalsé b ARSI | vhlieBat iCeqddi o ltheglhlﬂ»‘st Otherwise AIFS[i] is
greater than or equal to DIFS. By default, the AIFS for “voice” and “video” traffic

I~

classes is chosen to be equal to DIFS. A larger AIFS implying lower priority is chosen
for traffic classes “best effort” and “background”.
The size of contention window is also made a function of the TC. The highest

priority class is permitted to set the CW=1, i.e., no backoff. For other TCs, the different



[00100]

[00101]

[00102]

[00103]

[00104]

priority class is permtted to set the CMI, i.e., no

backof f. For other TCs, the differentl1l5 contention
wowRmwdose18i zes provi de a probabilistic rel ati vePCT/US2004/034259

priority, but cannot be usedsto achi eve del ay

guarantees. [00100] 802.1 I(e) introduced the
coffie@tisIwmngowrsiZep paovidaiat probabXi¥eic. relbtive PrOAWS biW€annot be used to

ef fi bﬂ'nﬁi‘% when a STA acquires the nedi umthrough
1]%@(‘%{ F8iGH a poll ed access in HCCA, the STA may b

e
ot SO Pt RuC EE I IS ol O Potudy aRb) B k% Mac
efﬁmncmmﬂndnw@m agfures themahium Herongl BIXGAl ep émdsshompalked access

in JICEA 18 STR 0 P el beRinkm o g waclf fane. The one or
moRe Fiahdel Qb ﬂalférﬂid e a9fthd MXOPXORhe HftiRfint 1ot 6P '[t)t@P on the

STA can transmt a series of franes, interSpersed

m@msdmdmeﬁrafﬁptcﬂf@s aeds isi astablighed tyriha ddd. t Alse, mchhe case ofa

po?r ane [39%1% b%l‘%ﬁ égla\'f‘lgsntg glltrr?]leg I Eg‘&%{&’ ?& kg‘{é{)}) aﬁwgt%ﬂ%?XOP

thel STAamn rehemi of Seighehiehed, Ciﬁte bised i SIFS and ACKs from the
transm ssions. [00101] Duri n% e TXOP, ACKs fromthe

degtipation aéﬁlﬂﬁwo E@nﬁgmgfthran%e (tagvaitDESy plpebackoff fox cach frame,
thdVBFR) ha BhhoS8 @ Rdfmﬁ‘ig'd%{&%ﬁ 119;3' A&l phfg ktp?%aﬁlgel for

di scusse a no I'cy 1's perm
sulfsequentirgrmimissionaf fi ¢ fl ows, e. g., broadcast or

545 PO A B B B B e
802 KORLACE) 0P Bfay i iﬁ;dahréQﬁsft‘ae&(‘;ii@ﬁ‘&‘ed lﬁBcl@A(ﬁ{ 'a§‘ discussed below.

transm ssion 710 is transmtted. Followng t
Also; a g #i(SS policyas permittedabr eqrtammﬁﬁnglomrsEng bﬁoadmdst or multicast.

bac f 7 790. TXOP 790

corrgﬁlﬁsesgwl?t? a%ag}{glgog\l? sm?i(a)lﬁp’er g%tﬁ?? r BT RSIAo Sengy 700,
illudtrataspe TRIOPewh fserARiAe ackboObdghltat.r AGeddtig t&ﬁ&mssmn 710 is

reslglonds with N respective ACKS 760A - 760N. ACKs

trarnsgejtigd eFP]éﬁWléﬁ/é]Ge ispnsmyssignd Oy zghatter7waifing DlﬂStBOt@étbackoff

|
Pl TR EOSEGL 39 SRS b S Bkl i
eachefrane foé]biNeWbSI(N rgsfpfeam‘i'@/SigS?'XﬂDmng 75?],5 I &melieéoeg:ilig g STA résponds
nsmi ssi on ser or preanbles
with R teahet sy GRS 74055 7600 « R SaRs 26k s faligiseti, N-1 SIFS

8
T T ST R s SR T e i
P

apfret T3HL Immldz)yerrNOdHBpréstdetaele&bﬁE“S 30Aw-foB 3ftMkly reducing the
FoItI ggl ransmni s n of franes 820 and SIFS 830,
A% ER™ sfteS%X °§ Pragbleti t t ed. The recei vi ng

STAFI@SP ﬂﬁﬂ&af’eQ al X 86 WitbIRR L@ﬁﬁoﬁredgntaﬂtﬁem@ TP 810
future. The Bl ock ACK may be immedi ate foll ow n

may hgsREe Fléhroagh eoratentiom orpelingn T3fOR 830 serpoises Naﬁrmes 820A —

t e roc
s BRE Rinf BT a0 2P e ek b ST R0 S BN B Ravipe e
tramdrrhsnmrf mﬂfrzgnesé&ZDyaﬂchmSI 83@ b bR cRMCR treqifest 840 is transmitted. The
receiving STA responds to the block ACK request at a time in the future. The Block

ACK may be immediate following the completion of the transmission of a block of
frames, or may be delayed to permit receiver processing in software.

Example embodiments, detailed below, allow for greatly reducing the amount of
transmission time between frames (SIFS in this example). In some embodiments, there

is no need to delay between consecutive transmissions (i.e. frames).



[00105)

[00106]

[00107]

[00108]

[00109]

transm ssion tinme between frames (SIFS in this

exanple). In sonme enbodinents, there is no need to
waledoay3dies ween consecutive transm ssions (i.e.PCT/US2004/034259

frames). 16 [00105] Note thafg in 802.1 I (a) and other

standards, for certain transm ssion formats, a signal

ext Blsd Mt iis 802 1 @apanadhithd Aginradditdenal traiﬁhassldxpfonnats a

the end of each frame. Wile not techni cally included
sign] exkrasigafs defined whisth @ﬂ@@ddumnab@@ajetﬁb@é ien@ Af gach frame. While

LA R 0L DTy i i,

alspanwvd@sthé aieabel thé fsighab ettynsi@ze exarrpl e, up to 64
(each. possibly

MAC_S e Data Units (SDUs)
fr agh® ﬁ%{@% AGK featire yEKes }mler@mg%ﬁawgh% Snergypample, up to 64
M%@agﬁ%lééabapas$l fsa@ﬁ‘ﬁn? ﬁz gﬁ/ tﬁos§gl§r\”%}4§n{eﬁtédh ?? (L6 fragments)

esti nation I's per 0 pr sin
conresppudisg tal 02hieameesdnafy belmnkingttdd npf a STl“AmnénlbmbH deatinatpn STA

s Befhfecyio PHVAL » SRS HRRPSER PP 0 6f Uis b eh b enitifipe the
ACIOEtahRWS Eﬁéh%f%{e 1028V Embd aly i gﬁs& ﬁ%atg@mmm SDU will not

transmtted before requiring a Bf ock ACK fromt he
be dragniented; @md fomlogiulehencys fewer thant %\Mt SIPAUs maayebe trapsmitted

beifpoqtvfa%qutgir , o kwgﬁi(g%f hY +H]R/II\A§FtE§h$ISIBro£\:A?<u% E?F%case oAtCT:K smit M

frafob) Qe Baal timel 6t Rilced RemOW friéy &1 SIFS heMbA Ol mﬁl SIFS, to
efficiency even further. [00107] The Direct Link
M fiages ¢yt S%fb’iw)mo%f\%u @@ab%lyng@ detajledheloy) ipgygye pndhrpblock

directly to another destination STA
Adﬁ?ﬁff&%&@g’%ay C terw ce Set (BSS) (controlled by the

san@héRirect rliisk Rbtowyl FRKR),anfrofidced ES»(&?Z&W@)I adbives & BTA to

Torb! TIPS QUER o BHee desHBgial STAGUIAG: Baiie Sgrave 56t BSS)
(cREBASPLY IiSaESr Tl %ayflﬁa&easpéﬁeanrxm R BB direct

Wasawaste which would in turn forward
transfanﬁ'iramesmet\@eedééms;q aanoslTe\thﬂu@iqnnﬁthmfmjuneh@mng polled

scqei 5, A D S ARG LT PeEe S i AR7 %5 B A which would
in BlR Fokd Ble ﬁiIﬁésCtb eReYdds@indtloR $TAN Qc‘aéeéﬁmn{aﬁﬁé% twiioplframe

| (e) al so introduces an enhanced P called the

forpprting) nredbvei ABeipnsy ISuBEIP Y- (Emhydlniemltﬂqta@@nﬁurtbm kedpw add
Subgjﬁﬁgf}%fﬁ%ﬁ(gﬁt% ém sfelhe AP is allowed to access the
at” any

charine me et er to establish a Controll ed
Acc863.1 Rieq sdso( @abJuceshint Rnhanckd KECH, healleBRharidytirkl Gsedination

i E ARt B Act iyt s atovea o

acJeQé hRWHgnd1Ng aﬁ?‘a}ﬁﬁ’@ elt-ﬁgle too‘gsté‘ﬂf‘sﬁsa? %nﬁaﬁeﬁ@béé@#?%e (CAP),
walting for a back-off. [00109] FI G

wMéplsclulge theaO eng II’WBSQ@IT.O |payxede (eriission PpPOEiites at any time
se Q, illustrating a pol.le USI .
iy SR oo PHES At BRDe Ao Ry ficyghe Bpsicen. rhe ap
accfé%iéeﬁtthdhﬁedmﬁimaﬁﬁﬂlgmo@éﬁmsswﬁh appatE-bed. Fol | owi ng
the transm ssion 910, the A
FIG. 9 depicts example physmal layer (PHY) transmission segment 800,
illustrating a polled TXOP using HCCA. In this example, the AP contends for the poll.
An existing transmission 910 is transmitted. Following the transmission 910, the AP

waits PIFS, and then transmits poll 920, addressed to a STA. Note that other STAs

contending for the channel would have to wait at least DIFS, which does not occur due

to the transmitted poll 920, as shown. The polled STA transmits polled TXOP 940



waits PIFS, and then transmits poll 920, addressed to

a STA. Note that other STAs contending for the channel
wowuwsaltieve to wait at |east DIFS, which does POL/USINOU034259

due to the transmtted poll{920, as shown. The poll ed

STA transmits polled TXOP 94017 foll ow ng the poll 920
CQpki Ap@nd0chfinue twaiolll Rgiting PIFS

f"ugﬁ%s%‘%s%\ee%%}%ﬁ %EFF%%O XD ‘040" 2nG pol | g?o A
betabdreeavhtlisd AREOPO4N had peil &39 dlst ampliaspaty scogarigy the AP may

e R s I g . 1B AL it ne

mold IR EARRI CAP110] As descrlbed above various
inefficient features of prior MACs were brought
forward to | ater versions. For exanple, very |ong
M an%les tdesigned for Mops vs. 64 Moips, introduce
i As the MAC Protocol Data Unit (MPDU)
keeps shrinking as rates increase, keeping the various

i nterfranme spaci ngs and/or reag:bl es canst a%AEeans 2 roucht
[00110] cor Aedlsemthed ghoye, wariusi Re atyes of PROY Egyere broug
for@émllgte ag?rg\?vﬂ% g‘r@% g%d}(ﬂ;é}@ Mﬂg" Pbhdib1as) Sﬁblﬁﬁé@fbr T&YMbps vs.

ds in length, conpared

64 Mﬁpsllﬂ@n)ducmhnefﬁcimya X8 the MAQnBtCéOCOEIDm it (MP&U) keeps
redu0| ng del a uch as, SI FS, si exte 0
L PR RGIGEEe e Erihr 200" KB DWSUP SN ARlor preambles

coﬁéﬁdnlt 'n?ﬁ%hé QQo&ESf)(ﬁﬁl a8i8dse ih QPadak) uEhEatth Fe&r @dample a high
exanpl e enbodi nent of a TXOP 1010 including nul ti

data oratee MIMO MPIHY stanssiissien wayhbeitivging fs‘ap@lcrq%@m%olm length,

B

sucll BS SE8Uisigdl | xtdnéidnsf bd/odepieainblbs | wilFliferes. tHftneghput and
numper of frames in the TXOP is limted only by the
utizatiorof therbereldecodi ng capability of the receiver.

[00111] W‘e‘%&é‘ ié is! §in ¢ 0% 1&%%@% R€0D I AITBS inthddihgd multiple

Bl oC In"a I'S unnecessary to
cohgeb@hveemseisSionS vethoat boy gapsl AEORd 000 hempSFa M Eetiss 1620A —
ain _access to the nedi um.i n.between consecutiye .
107 VREGh 765 TR B BRI B AT eD8 RSBHHLS iy STFS
redufreli 1R ﬁéﬁ%ﬁ@s depetdadinnFie. o eshOhuhbaf b frafey lrnqte TXOP is

equi re ‘acknow edgenment. A bl'ock ACK request may
lintieedpmiyl byl thedouﬁﬁmndahe dgcdding eagiahiity RE thexXereives %ﬁ;p peTA is

t tted | at
o v BT Bl S R T B2 peccsary
to ifler@3ptsPS IS hRIreitiediieicotdet STA edediato %am Mkceirseto aheTﬂ(@ium in
is called for. [00112] As shown in FIG

betvmnmn@fm@w f5pinse - iberisehbiok TSt 1018 ppenged to the

575 Ao T3S o PRI SBlndfsares STk Ak

redi&%ﬂhﬁ)jéﬂe te@pdﬂdﬁdtto titnenediatelly dodidwing ¢epul XOReort may be transmitted at
receiver. In the 8 S andar he. 10
a loter itigee- akbe {ARISS ok (%’D&f?tsrﬁa‘ﬁ’é‘f g srtetSions. TXo¥ 110 may be
deployed in any of the embodiments detailed herein where a TXOP is called for.

[00112] As shown in FIG. 10, the transmission of SIFS between consecutive frames in a
TXOP, when all frames are transmitted by the same STA, may be eliminated. In
802.11(e), such gaps were retained to limit the complexity requirement at the receiver.
In the 802.11(e) standard, the 10 ps SIFS period and the 6 ps OFDM signal extension
provide the receiver with a total of 16 us for processing the received frame (including

demodulation and decoding). However, at large PHY rates, this 16 ps results in



provide the receiver with a tota

of 16 ns for

processing the received frane (including denodul ati on

war@sdaaesi ng) . However, at
results inl8 significant in

Iarge PHY r at es,

t PCBUSD 04834259

feficiency. In sone

enbodi nents, with the intro uctlon of M MO processi ng,
sigBiMRantt ﬁkﬁfﬂ@leﬁﬁy Mayn @mienstibbdiclcfRl W#h GRSPhEb&uction of MIMO

processing. Instead, in this exanple enbodi nent, the
PIOGEFSE1gan §Var DNRE QﬁalMSexmahsubgn inutffigient cionswEplety e processing.

G e e e e e

comset @bl tieastiesioris frorg oan Saddiot the A om@ranotheSTAr(usihg the Direct
conpl etion of the transm ssion, for M MO receiver
Luﬁ(r Bnlg&@ﬂ)@eaq{@l@htgﬁﬂ Sy gggqﬁ?\zﬁé rg@m@ng an adg tional period after the

cox;n felﬂelll %‘P@(@ltfb;nlsﬂf%é/n REQE0eP tlcBEky ?ﬁ%ﬁ: %‘ﬁg %{ HAARSIE (liecodmg

ncti ons whi |um|s uti i It ona
(egrankwhagmﬂnuOmnﬂﬁﬁkhakkeﬂggpmuwwpmﬁhmlnhawsﬁnmqu amﬂeihe

s it g ARG ety SR CCEH O S e g e fpgumitted

at Qﬁ&é&@ﬁﬁb %T&%scﬁueaaﬁmé@bﬁg%l&ﬁtmﬁnf&Iefcérﬁﬂ%pt pairs of
STAs nay be separated guard periods to avoid

[00113] col Dusi tndifereat rpe@mga@@n Islelaye cretwenns Sdutsi eansmissions between
iR e ST A el he Rt B it RS 0oy kRkions o

receiRADEByeeA DEstisBaNve ttangthdsibnd &hi 1B rﬂédlmﬁefréﬂt_rlﬂilff&yﬁﬂJSiTAs (ot
Is sufficient for all_ operating environnments

shq(aw ns 3G1 10, bphdetailed figther ﬁaﬁ@rﬁ)t & & Frananip, embodlment a guard
pofl LRI QRE Rt TP, damoRl Befh i ShA bt o

80211r1t Meanstaés ons frivaske galm SlTAeto ﬂifherrtaipsﬂhmtio&ﬂé” Aseld robneed to

as Quardband Interfr acin FS).  [.00114]
belﬁ%g%réfgedbar ehaeerigdedas v %E‘?a ﬂkxbswilﬁg#"@ delow, these
g!églbﬁéjmﬁ?%%' rgfe&reert&fa@@ﬁaxagm{d Rerkfnak Sih &%ﬂ@quﬁ& ng
ecodihg, for exanple) may be provided Through the

[00114] use Indfteas ofi nsiungEES add/arg welhextensiamn, ghe gaqubai:rccmvcxr processing
t i K to th f.
tinge o, M1k RGeS o B R AR el B P ie Hagren e

us§ Q2 a WiRdowESites erO@ﬁema (892d BA& Nt 6r selawing @é}é‘ehﬂ) k@chmques

mechanismwth up to 1024 frames and Bl ock ACK

knpwndo thesppF ekill in thmnb &hp stepemngdtyat McAG ilﬁ}’ﬁbéﬁgeofdegacy 802.11
hag' %g %{]‘%P %g\&? ﬁe& An‘gg d\gg‘llﬁg\g gg(% dTl] \m Wﬁ I?1pt tg e]. 024 frames

ang mdckSACKhm nieX exainplee Tninky bel pidferdiole tdm;trddacm stendurd edndow-
y. recei ver_ pr.ocessi ng_conpl exj d bufferi
aeqdaﬁ&ﬁ?tm%? %@}nb@fﬁérm{@ wbnde Hlesk' éﬁ %fgi%na geslgned m

8obQ1fd)! ! the receiver w ndow at the peak PHY rate

achl vabI e between the transmtterreceiver pair. For
ex amﬁeema)smma pdmlmt@bmn@w praycles detegnimag hyOIectiEeraMOeessing

courplsiay ot Buibstan (i ot ey RolF oty SAT b o

[00115]

éenougﬁ'l data to

fill @O AR EiverT REMBORT & thteh@eahu[bmr a0 ablgENHbIE Befesn ftB¢ transmitter-
physi cal |ayer processing at

receiver pair. For example, since the receiver processing may not be able to keep up
with the PHY rate, the receiver may need to store soft demodulator outputs until they
can be decoded. Therefore, the buffering requirements for physical layer processing at
the peak PHY rate may be used to determine the maximum permitted window.

[00116] In an example embodiment, the receiver may advertise the maximum permitted

PHY block size that it can process at a given PHY rate without overflowing its physical



the peak PHY rate may be used to determ ne the maxi mum
permtted wi ndow. [00116] h an exanpl e enbodi nent, the
WO e@siosdns may adverti se the maxi mum permitted REVUBL000834259
size that it can process at 18 gi ven PHY rate w t hout
overflow ng its physical 19 ['ayer buffers. Alternately,
el . . 3]
B ARty P TR sR R MR omied PEY
bloek tize that B eanfirowissegt the snaphyremPATY kray edthbulf dverfiawing its physical

G M N .

ovi¥lod! ARSHoW S FSrninla GRRPES Gsdd 1By RN EAHBPRY Birhid tR¥Maximum
bl ock size for a given PHY rate, fromthe advertised

pemeistednP Y lockt dze Bty abgiyer BilYerate, finm dhediadvariifdymaximum

rate 17] If e_adverti maxi mum PHY bl ock size

pe@%t%dgﬁ%}%c 5?8%@?‘8ﬁaqrﬁg%jﬁg%tﬁbunt of time before
[00117] therphesidartibaly afaxhithePHYBlocResify @-asgait padmeltg then the

receiver is ready for the next PHY burst is another L.

ampwatedfitime pefradkephysienl laygy bptens fanbeprocgsed and the receiver is
1 _

e BOE L 0F 0 0 Aol R B o 0B o t e
trapiyniieted gl d1so ac der dhednléro Ahanaeby denaiyenised exinnys PEBY block
. layer buffers. [00118] The receiver processi de] a
sizgar, e eeir greRgRGRYY e Aoe: B o R 8 phigfal tayer
bufBe Which in turn may be used to determi ne the del ays

seen by the applications. Therefore, to enable _
[00118] | owThatresier peocsssieg delak engydremised éol depivnipe diskrognd-trimégfay for

be limted. [00119], FIG, depicts | e enbodi nent ..
R0 T T S ST P R Etane; T S RGC AR i reppcations.
ThEfe@R8ab @nd] BNEWLIERhONsrGidel, HiRrherrhiétdd PEEY B1deR ¥k Sy Dbe limited.

preanble 1120 foll owed by N consecutive transm ssions

[00119] 113&G- 1hdqoiats anexsmnle saibodinenk ofekl X@HUd4P 1Husiptipgyeducing

b_e appended...n thi . NShSSIL, ON:
oo BFRE DS bR e, ORISR 1120
foldvidd BXEPcoiébcafive biensnfissibfs M30A —eBI3ON. r adeoptithal block ACK
conprises a preanble, in addition to the header. and X
reqigetk bi40 By sk apprRdadssi gthes prampiel @, ransissiogut 1P pomprises a
hegde?%ﬂglag)atzﬁ%ﬂswoﬁﬁés? TxSp 91%0 Wiﬁ'?ﬁb?’ 791%??%.‘#, ilNwhich each
preanbl es, Tor the sane anobunt of transmtted data.
frap@0MD0dorTrissss & peeambiea it ladditidf tordlye baadet amd packetd By eemding a
.successiye transm ssions. .The initial. preanbl e na
singll” gy thioHBST PERHS JRPIEORS StgRRro Tged of N
pré&<ti& £ ies dh & A8 RS0 fAGAMh fctidam. for OFDM For M MO
transm ssions, the initial Egr eanbl e 1120 may be |
[00120] ext dhdadheprasartde 1120 g be elimdmatedFTom yeeasptie ragsguissions. The

..enabl e t.h ceiver 't sty mat e ] nel

BB UG EREGE S HRARTATRER AR 200k e BRI et o o

findffequeityi doquaddon fen@FDM.e ¥abMBORdreinidsivaestheiititialnpreamble
the OFDM synbols are generally sufficient for si

nal .
1129 mayibegextandledrrommaggdntarthe ewenti FRIAM. praefableits Gable the receiver

to estimate the spatial channels. However, subsequent frames within the same TXOP

may not require additional preambles. 7Pilot tones within the OFDM symbols are
generally sufficient for signal tracking. In an alternate embodiment, additional
(preamble-like) symbols may be interspersed periodically during the TXOP 1110.
However, the overall preamble overhead may be significantly reduced. The preamble
may be sent only as necessary, and may be sent differently based on the amount of time

elapsed since a previously transmitted preamble.



(preanbl e-1i ke) synbols may be interspersed

periodically during the TXOP 1110. However, the
wor@sasdiopr eanbl e over head may be signifi cant | CT/US2004/034259

reduced. The preanble may bgysent only as necessary,

and may be sent differently based on the anount of

ti | B 118 0P &Y iniesporath fedieh tof t 1L
[oo121} nﬁcr)rtgltgaggfé[ o%?gi] PGy iRihofalt MBRBIS loF abacy systems as we

nay
Fori evtampbotlwt Hotle ACK @@p@bnale@é@y @ﬁg@ré Clas g bp suppgrted. Even
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extORYonD F uselp t Thelédedudiive h’ﬁﬂsmﬂséiﬁwﬂ?ﬂtﬁ@ 41p0 imhﬁlle gemhents of a
ext ensi on, if used). The consecutlve trani@ 3 ns 130
1arg¢aypaak@o asnépssibed ehernt s Nofe Aut pder 4or consecutive

desc £l V f
ar{sBH%sec tt 1 bﬁ)bfr gir?sgr%g{sesrlegngh%%r{\%%%gggc gﬁg) rg%:del \%‘ln negXample of
coﬁﬁﬂ%ﬁﬁghénaamagamaﬂaeﬂnﬂ@mbeanp|e of conpressing

[00122] de&gﬁg %Srslegs%taﬁ?ﬁlr gg@{aﬁrsngfglsg of %él}ﬁ%‘&f@ !@9(?@ gpeorporating
vaﬁc{ﬁg G u%%é fdsPle c?fbg@ URciadigdo li&ﬁng g&%ﬁib%dremovmg gaps such

consol1’dating p ea novi ng gaps such
as &E?SShlﬁBmwrtmg @ dsi apgroprigs. aiﬁlleamrpcesp bcgnem trlieek 1210, where a

rocess s in block. 121 wher TA ear TX
STRARE Brnd SOIP SRSk Hoaeciittn Glicl terd | fogtinn2o. =
pre&%%ﬁ:’ is Qrﬂ{s%ﬁff@(h @s 'n%céséﬁ‘?s A 418 Cthe preestas sadyybe Ag@emor shorter
the preanble may be | onger or 'short er than a | egacy

thapraebgm’eprmlmd\mm V@refptqpén@gg O AEPPY néraﬁlﬁiéeaﬁr&l%‘?br@ time

o8 T SR I e ORI 57
estRedté MRS RIIVI© HRWhCrizpatll aln blaak rteBo 1hE Sjl‘AD Gfanérﬁﬂ@ on¢ be more

STA transnits one or nore packets ( 1e(gl%eneral Is¥., .
packsiFs(eb Loy LERGARYY @@F@H@V%F%ﬁg}lsﬁf’%? gy, to a destination.

Nogeeﬁ'{ajc Q@&fﬂ%ﬁ%l @Q&rﬁ biel Qfée dei b Wﬂﬁémrégﬁg&a'mlaﬁsalﬁﬁ%@e Bfbodiment,

Fansm n an ternate di nent, one or
on¢ToFf endrd didditioral pperaﬂﬂ:rmsl eay npyioogty be aiahymh’ed or a preamble-like

I ALY T TR O ———

to Q}Eadd?MJIXeéeﬁﬁﬁ'é_@Th 18 A8 caddbIGIPR 3¢ ink&ER A6inRBesSAA) ankdibne or

| S case I S lnserted as necessa&i/@ and one or
mqm rcenseowiiee Gianspissioan smwslm trnlssrmﬁyd e the a¢riional geceivang STA.

Thgle ﬁﬁap%gclhet%%?qaygﬁépe g VI n @od %Ps JL.II}EGS'IF’A S ?)n et%) transmit

ey cont 1 nue

to e $Hiiint tw® ST 1ﬁ§&ﬁﬁ1gt M SSIMDI pfﬁﬁlfblds ng reqkifedafod tlog desired
preanbl es as reqU|red for the desired |evel of
levsbef parfommaace.[ 00123] Hence, as described above,

[00123] ef T i fl,ENCYs TRY Ikﬁ?edf Hﬁcg%e VAP e Qrcgygﬁgnﬁ@lﬂﬂﬁér' gl%roved by

transmgsions froma SIA to nu tination
cohdolidath@neansthissiend framsarBE A Mnnultnpmmsehatrmr&TAm tntoregngecutive

A R A T TN —
OB, B, S I i
consecutive transmissions from the same STA to different destination STAs.

[00124] Additional efficiency may be gained through poll consolidation. In one example
embodiment, several polls may be consolidated into a control channel, examples of
which are detailed below. In one example, the AP may transmit to multiple destination
STAs a signal including poll messages to assign TXOPs. By contrast, in 802.11(e),

each TXOP is preceded by a CF-Poll from the AP followed by a SIFS. Improved



[00124] Additional efficiency may be gai ned through
pol | consolidation. In one exanpl e enbodi nent, several
w@ios®39mey be consolidated into a control chanP€l/S2004/034259
exanpl es of which are detai4ged below. In one exanple,
the AP may transmt to nultiple destination STAs a
efﬁ%ieﬁé‘}akeshl'?s‘:w&i Qévﬁ@i budliBSFémﬁlSm"erag@ hrgreohsdlidatedBiito a single
contrast, in e% each TXOP is preceded by a
con@pl clmnnelfm@maer(@em 3P 26 A HED aness#ss, in jamsramplgembodiment,

enc sult I su
aetfeg RGP P 0 o IR S ot el BB 380 Biod of
timé mefyede fldchted &y eorSCliledpsiagel thElraBspfemwTKOPs An example
enbodi nent, detailed helow) used tq _assjgn_several
emiogmment i lefail GhRElQW VB EEPERE 1P FIQ’ané‘?‘i g’&“’&? eXqpRlet iy also
ated for consolidated polls and their
mCR‘%S‘gié‘lé?‘?‘ve TXOPs. An exanpl e enbodi nent is detailed
[00125] bel owcwittdd chamedcti.et SCHER) thbssagedndyubd hmode&amﬁi ediered rate
are al so i ncl uded rein. [00125].A coog f\nne
strycfurg to Be{herymNRYEAJECITHSY He e SR RLs STA may

be %Joﬁfrf éﬂb@rdﬁ% thyhEREAn ﬁzﬂi’c? b@Méeﬁ HEOAP an(f\@liéCETjA NghY order of
a poll nessage to any STA be encoded according to

transinessidraefipel] mgsshagesndsd maebe themdmfath@ agsigme S TA OPphbut may be
ansm ssi.on, of poll nessages need not be the

Ordt‘??eg@rcco&flmgrﬁ%coéié?géﬂ%‘ﬁ EPs, but may be or dered

[00126] accaudi ng de@lc@sodixﬁﬁlpﬂ@bﬁﬁélwslﬁyer[ QOI2P brafrdnfissids segment 1300,
depi cts exanpl e physical |ayer (P transm.ssi

illustsefingronsadigied mll;smdéb@hgeswﬁ%ﬂ? Pe ocwph%at%aoﬂs 1310 are
'[1'8,1{1 gkiba. " ??é’ g&l %Jﬁgy@%cﬁ?éis%%&gﬁﬁ%g atc%ﬂtrgpéﬂ éli%i!lgctﬁfee examples

ransm ansmtte usi ng
of &ithrasé detbﬂe’dnlﬁrefﬁ ros Ghay be transam]:tleémsmg m\ynaclmm:nmte techmques

A0 T I R Sfpinate the
neetdlofo? fte@fanitkd gaéuig‘b t(l%eﬁ‘rtﬁe ?J)l‘ib b Sn$ m@hnﬁ @XOPs, forward

mnate th need Interframe spacing between t he
link @IXQPsd3a0 arc;trahsmMBdi direaﬂ»y afeOrtss, conooliviated foills H3IO(C$’sbsequent

to B facvad B EXOEE R0 VORI IF O ol XA TRcpd 1 I8N are
traﬂ@iﬂtt@&’swftﬁ\@FSelBﬂ@ KnsbelSas 1appPdpriatd. 330 ah& GIFS need not be
transmitted, with G FS 1340 inserted as &roprl at e.

inchisted vihiea sequenti neesmRistionselromIng A wWiamadetiaiari ta the lack of
Glﬁgggéug%e%% %Sf tforxovg}d) ﬁ}%k%r@s@f 10%%%0&?{1{1% h%gn hR APeto various

requiT enent

STARN$ATHES bﬂh‘ﬁol@ negvatsergnkd THOPshaclAfe STAV R S DAS(I.&TS) to peer)
mthis exar%) reverse link TXOPs include STA.to STA
TX(QPSe(USIﬂﬂéé? of% saRIPIRloPSoe Eph ertiper phoiranspuspigreshown is for

) i 505 05 S BISTOR, BBl v

malfyi bmhmeinlmglgpd:emr tmtepspersecﬂ.r amne s:snﬁg)ram ey not results in the

OISR SO BAES €F ORGP IR BPORS  rORYP Shpccg He B win
read@il) %Halﬁ Ariad Y@ afNSmbJdiReRts @h 1igkd dflthé Radthey Bérkini | |

readil'y adapt nyriad alternate enmbodiments in |ight of
[00127] t he FlGathidepjcth @meierample embodiment of a method 1400 for consolidating

polls. The process begins in block 1410, where channel resources are allocated into one
or more TXOPs. Any scheduling function may be deployed to make the TXOP
allocation determination. In block 1420, polls for assigning TXOPs according to the
allocation are consolidated. In block 1430, the consolidated polls are transmitted to one

or more STASs on one or more control channels (i.e. the CTRLJ segments of the SCHED



[00127] FIG 14 depicts an exanpl e enbodi ment of a

nmet hod 1400 for consolidating polls. The process
whe@sn910h bl ock 1410, where channel resour cesPEr/ES2004/034259

all ocated into one or nore $XOPs. Any schedul i ng

function may be deployed to nake the TXOP all ocati on
mesaeriManakaple ¢mbodioekt dziled RodwE Incin £eh8 eMBodiment, any

TXOPs according to the allocation are consolidated. In

megiaging tealque mayeBessployead de tismpmy the copsolidaterinally. ¢ b block
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acGBBﬁ, or Ivgawwlhag, aseieaemedyaédw nhmmqmampaa enbaditmknt, method 1400
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LA&\r @k@ﬁ%coe SjﬁA@ld[ ’ethécv&&hc ehw%ﬂ' Xxsg@)t(o kRl ggétgnee of

Application Seria
themmnxemoﬁmtorney Docket Nos. 030428, 030433,

vt O304k B FELESS LA TR STA005 4L

theRESS FD MME AR int&9LAShisAdnR%A TS td BiR dfdr QHE‘e in which
interval 1500 is illustrated in FIG 15. e use of

thet vsiong trmlsnmz;nmeegmawé detﬂﬂ@d wglow aret deifimed.odhexiDP eflaLsframe

. t r he varj ous )

i LR sl Bl e e N b S g topgorte =

trafsps ACird Bra8O2i 1t gfsvent. Th®D2i19 t@hﬁé I'TIYDI MiAEY frafe i@l 1500
generic use of the termfrane to déscri be a

may rb&neml%@% to i the B3pagerp interval, et @nfractign ggothe Baagenyinteryglp The

pa%gtefrsr d 11écf‘tvﬁ¥ﬁ’ 2spladfd ?P(E}%QFSB%&' 1%981%5111'149&{1&1% 9.0 O8ne of

interval or a fraction o eacon | nterva
ordizary pidtlén thechat wiill exhdily talaptdisipexdmple t&h@ad hbferand embed1ments
|IIustrat|ve

O f di th
usif 5Pl § € s o (ARG, Hd i ek dpiior values.

MACLRHEENT $00 USiaMgcsitdBintingatle filoles @@Hﬁ%ﬂeﬂﬁaﬁmd segments:
descri bed, and with various paraneter val ues.

bropdesst, icontrals 6eywasd ant gewersel traffisn@efetred fiolak bl d@wnhnk phase and
o BE RS RRNG), S RREP BT ST O

[00130] downi the kxﬁﬁﬂ@elﬁlbtﬁhhhl@ht AKTIMhAZAC fifhdaRédvyIel WD .is Tk Division
Duplexgg EII]‘ I?I%)(:ovsesl' a 2 ms time interval, divided into five transport channel segments
1510 — 1550 as shown. Alternate orders and differing frame sizes may be deployed in
alternate embodiments. Durations of allocations on the TDD MAC frame interval 1500
may be quantized to some small common time interval.

[00131] The example five transport channels within TDD MAC frame interval 1500
include: (a) the Broadcast Channel (BCH) 1510, which carries the Broadcast Control



[00130] In the exanple enbodi nent, a TDD MAC frane
interval 1500 is Tine Division Duplexed (TDD) over a 2
W@ 2005089105t erval , divided into five transport POEDREI04/034259
segnents 1510 - 1550 as shows. Alternate orders and
differing frame sizes may be deployed in alternate
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Se@%\f\@gfb Traffic Channel (F-TCH) 1530 on the forward
and (ii) the Reverse Traffic Channel (R-TCH) 1540

[00132] on The doswEibEephhiclof Rade (ISDOtdbﬁap%Bﬁ@égtﬁ&ﬁéf%Sl@laﬂm The

1550, which carries the Access Request Channel
uP]gﬂﬂPEhfff € COUBPTitsT serpents 1540118305 Peamensi 1560 indioatemthe beginning of

2], The
2 SHEGRR oD ARRC ke Wl 0 T8 Bl e e Smmspng poor-
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o331 SR TRRBresen PaweR, BCr b epRAS wawm%@ﬁ by the AP. The
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1rfljrir@t her bel ow. [Ogg%o?fﬁ ﬁﬁigBBroa?@?CQP nne r%%gl—béﬁc‘ﬁdaé pilot

SIgb@ladnﬁudm olmlgg andriseruenex adspisitien pifot. Theanf éxastple embodiment,

p n CH.,510 i NS, conmo i cal |aye
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t he beacon consists of 2 short OF synbols used for

usqdrbe/qh@way t(a?ﬁilmﬁtﬁrﬁhﬁﬂ@@qﬂi sition by the UTs foll owed
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I n_an exanpl e embodi nent, the BCH defines the cover age
transuiedvinviSpereaflime iBrapgmitr Riversityt €T TD) Sp@ceus‘i'mgmate 1/4 coded

Bln-gf}ﬁ% Snift K%Kq%g t(ﬁPgS%ST% s%%arlﬂls) ngle lgﬁgth of %heclgeﬁqs fixed at

10 short OFDM symbols. Various other signaling techniques may be deployed in
alternate embodiments.

[00135) The Control Channel (CCH) 1520, transmitted by the AP, defines the
composition of the remainder of the TDD MAC frame interval, and illustrates the use of
consolidated polls. The CCH 1520 is transmitted using highly robust transmission
modes in multiple subchannels, each subchannel with a different data rate. The first

subchannel is the most robust and is expected to be decodable by all the UTs. In an



Bi nary Phase Shift Keying (BPSK). L this exanple, the

length of the BCHis fixed at 10 short OFDM synbol s.
wya050810Ht her signal i ng techni ques may be depPCE82004034259

al ternate enbodi ments. [00132] The Control Channe
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hysi cal er overhead; (e) the transm ssion node;
ma«yfa)lsq qmtngnanﬂt @matﬂnamr@mbﬁéeﬂ oniredy Sthese unused

Pows%so?%g AR Rl BY Ui Bl R, ns® HpoE SBIY ifferfgrenco)

estﬁﬁatem WEAVAIS endabiite ﬁe@ghbbhgyswrﬂasmoﬁ§l on of a
di cated pilot from or an assignnent on the
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U fn%% WSnddi %rrﬂﬁﬁdn? McbER u?st U-E“heT\%?lagng g@%ﬂ o?l tf& Rgﬁ-f isns%emﬁed

portions o ranme t at are to unuse
forﬁaelsﬁamausmdﬂﬂﬂtl ons of the frane may be used by UTs
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channel on which a UT nmay transmt a random access
as adieated PhibevECH adsisignineangyt Eagh tuingd dR@iprisss dedicatéd pliysic layer

ovER AR 48 t“%%o#zf &8 MAE BPU BB Licefine t e

trah@fiediod Uh6dS dntabotirgt @dd f ﬁ@autahenAEbhk% ikdBédledUhSthe CCH
s directed to a particular MAC ID
assignment. The F-TCH is of variable length. In an example embodiment, the

dedicated physical layer overhead may include a dedicated MIMO pilot. An example
MAC PDU is detailed with respect to FIG. 16.

[00140] The Reverse Traffic Channel (R-TCH) 1540 comprises physical layer burst
transmissions from one or more UTs 106. Each burst is transmitted by a particular UT

as indicated in the CCH assignment. Each burst may comprise a dedicated pilot



as indicated in the CCH assignnent. Each bur st

conpri ses dedi cated physical |ayer overhead, such as a
werdososgngnal (if any) and a MAC PDU transm tt BAT/US2004/034259
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preembleH(if any) ehd ¥ MLAZDPBU tﬂnghiiﬁed accardimgx®nht eansmission mode and

nmbodi ment, the dedicat.e h sjc ayer overhead may .
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corfbing oM spAAl | BluliipledinB] ©6ld89 dRAsiSPMBuRY, ?exﬂ%edtnﬂen division
al ternat e enbodi nent’s, en mul ti pl exing i's based

mudiipl¢xing, pné any pther thchhighe knowe imihgaganay bredeghaedD i s

head
v 00 FLESHE Kot ok 6 OB MARE B, o v

16 1, At inB@be af) T atdghr4¥R of &h BRttkrhét skhfertDia tMiCexh fn?[B? Example
_|nterval to a specific MAC I D.. Any conbi nation o

sizepnd; fpesnifi figld @se drgoribesda th}S\ﬂilgﬁ;t&ﬁlOﬁuﬂihOm akslal in thenast will

recflit Sl | bag%idgé t%}ségaarﬁ{%)&%%&lg{néﬂg%gﬂ%&gwgd’\QnMn the

mmphefﬂmqmabn@mvaﬁuﬁn exanple MAC PDU 1660 from a packet
(001431 g riow i e fata G 46 1 Eknrspepnisa zé‘é‘al?ﬁg%té‘tg%slaaer Bach

adefp'ta%ﬂoﬁssuﬁfa e1dBSET i B9 chiiel BhS ol thasteahERS- 161_50;51ﬁ édr?l example,

he art wll recognize that various o
dats |pzds=:t 16;1/@) és segarghted nfto guisegmans 162@A coNt efpladsmation sublayer

ot 03 S RS LSRR L5 Tt
ﬁelﬂ%@t Qdrietytd RYBIs. cxBApi) A RIBEA QthS HBAME sﬁadyéﬁaﬂu 1630.

i es one of these segnents 1620. In this exanp

[00144] dat é begirad tLinks {bLY) @eg@me(a yiigsoinNthisegjirai® 1&@12@?&16(1 to the
e B W
for LL header 1642 1ncludes a stream identifier, control information, and sequence
numbers. A CRC 1646 is computed over the header 1642 and the payload 1644, and
appended to form a logical link sublayer PDU (LL PDU) 1640. Logical Link Control
(LLC) and Radio Link Control (RLC) PDUs may be formed in similar fashion. LL
PDUs 1640, as well as LLC PDUs and RLC PDUs, are placed in queues (for example, a
high QoS queue, a best effort queue, or control message queue) for service by a MUX
function.




field 1632 (one byte in this exanple) is attached to
t he adaptation sublayer PDU 1630. [00144] A Logi cal
wQ200k/08410) header 1642 (4 bytes in this exanpl BQT/US2004/034259
attached to the payl oad 1644¢ which conprises the
adaptation | ayer PDU 1630. Exanple information for LL
[00145] headeMUIX4itadend6hples attashedetoneachebk i HFDEr 1,6400 nAﬁ @xample MUX
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PDRRSke £16d RiférredU6 HeheinQls mmxrmiusgessage queue) for
service by a MJX function. 26 [00145] A MJX header 1652
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franme intervals may be mterspersed W t rious
dat@ttch be trepgnittadh avill omesssamiyl lumlalt@atedmpem inoaybpeschlar TDD MAC
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nfforthat Mk dl avill dorm 8d¥AE PBUcbé@bumqi{@dlﬁgj one or more
. ﬂggl t t 8o kX
e lJtrf(gsns m t@ dn ch!% ‘1% 1%2@1 es@gpi WA%E)?&MA&B%:EY Edd %eﬁ?rﬁ
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is of
[00147] a{?ﬁQM%%il iplé eﬁ%&hgﬁ% g"ﬁ%@%%tu éﬂf)g&és% %’ag‘fiél C}\Siﬁlgﬁg%ﬁo to be

tra:rcsmlmﬂ @wai’ngﬁbbsfﬁ]:&ﬁt)phokmg ng lausliAgh PDK]J 1 660. TRthidARX ample, the

fra | . One P 60, for. one or
e B R oy Rt BPIR W1 bReretome Brovers Rgmission
ma¥ rsymendludted] \fcvénuﬁed By pRRIYAUPD@NEsd4aNt ernsgd 01664 will be
det ai | ed wi th respect to FIG 15, above). [00147] In

trﬂ&ﬁll@%@bﬁﬂé obFRYGERDYS 1666 (h@ﬁéePDéJSI qymnﬁr@rmm)an theadurrent
l. f1i | en
oA i AT P o 108 i o
to the start of the first new MPDU (IMPDU 1666A in this example) to be transmitted in
the current frame. Header 1662 may also include a MAC address.
[00148) The MAC PDU 1660 comprises the MUX pointer 1662, a possible partial MUX

PDU 1664 at the start (left over from a previous allocation), followed by zero or more
complete MUX PDUs 1666A ~ N, and a possible partial MUX PDU 1668 (from the
current allocation) or other padding, to fill the allocated portion of the physical layer



untransmtted bytes of any partial MPDUs 1650 | eft
over froma previous transm ssion nmay be included,
WO dessfived by partial MPDU 1664. These byt es REBUSK04/034259
be transmtted ahead of anygew PDUs 1666 (i.e. LL
PDUs or control PDUs) in the current frane. Header

bukB5Fhé MRC P 3660Mi S Etrfie@ kAR| ghlysicOhideurad altbBated to the MAC
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IDvPDU (I\/PDU 1666A in this exanple) to be transnmitted in

ootest ¢ g e BRI MATTRE B8 il P sl tpel trame, i

80RAI Nfeghiinblogy), ahfossiybbe tRmkmitedd Yot FRIJSTE640 %olhhﬁ including
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hes it S LB PBrnFav, ST GoEitng the AP).
THYbasp %ateﬁ%@ﬁcm&’ A NRAC lpeotbécﬁnﬁlmum@okozml f@é@fs’ Detailed
(using 802.11 termnology), at a tinme indicate
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infepting ivithtandlos coperaaing withl existing leghqurrotmfcomasp Sysbgtns

sequentially transmit{tin hysi cal_ | bursts fr
[00151] g cxeb%&baa?an‘@rmé e%wi)% Hpeis éetaﬁ%/fg[a@r@maméy employ channel

es@RRtidL &R § tora%n%onw pEﬂ{a%EfﬁoMA@Céfﬂ E g‘b"elgamed through

syst ens. tal further ware alte
mhnhbizﬂignamtesesshﬂyuh’amamsa@nvam i ther smeditvmyg ttll@ahncilequets fata control

hi.evi ng MAC eff|C|enc rting .
o RS T ey PRPSoFUHCEaE PREBGr SR ¢ hThfa Bifficient
p?@ﬁﬂﬁfi@st mAg bl grBviB¥d bt RAadRYGIMBIN AP ERdRACkSHShEREize the
00151 descri bed above, various enbodi nents

tra@émstteﬂééltewgraél MIM@ TROASE O Qrﬁahwepre%ent itrealos®af Bwenghput due to
m!idegucltt l?éﬁ%elccb: \9 on \gﬂl@ﬁ %3%&@? gﬂcc\fen éaglg. Therefore,
gal Aed rou N hi’m zZi Ng unneces ary ransm on on

astdeecritediabove, tunﬂ detviltdqfiadher balod, eanmplel MiAe dhdolinieys may be
in sone cases, reduce the over all throughput. Thus,
designed cioe rrowidp o SEiGIENte PTERNOIS e tinEISEOR f%’PO’EWEH?FeI as  well

op?ﬁlttblﬂ'ﬁéé faﬁe@%‘i/??\}f[s) ?(ﬁg%?e\g{ie fa@e g@gfd?‘fgeﬁbﬁﬁkeco b SRR {t i

ate on a er to prevent th
[00152] of tIhr ong hmalmpdiﬂuetha) iAﬂ?aqwmodtoelly hamre[bermt IMMOOI]),ﬂOt in its

ol o S, WSl Fhener SR, TRl
ERK TN enayPisce sl it Bpt1RdBXOPewith a MIMO pilot that may be used by
other STAs and the AP to estimate the channel. For the case of a transmission to the AP
or to another STA using the Direct Link Protocol (detailed further below), the MIMO
pilot may be a steered reference to help simplify receiver processing at the destination
STA.

[00153] The AP may also provide opportunities to the destination STA to provide ACK

feedback. The destination STA may also use these feedback opportunities to provide



designed to provide sufficient preanble transm ssion
opportunities, as well opportunities for receivers to
w@e@3iostaos at e control feedback to the transm tPEF/US2004/034259
[00152] In one exanple, thex@P periodically
intersperses MMO pilot in its transm ssions (at |east
rateweﬁtybl'ﬁ&cgﬁﬁck \Mtﬁzi\&ilmﬂe MIMll@ n&gifeis X@dh@traﬂ@:ii:tt STA. Such rate
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techih @Y FRYI A% 88 %ﬁﬁ?&ﬁufrh@gaﬁ&aﬁ%ﬁ%r 8K GBS idBhe next TDD
begin ifs TXOP wwth a preanble followed by a requested
MAfufrmeointenyal take agsegued iX@Re sisequdnt contnelt ghonndl amessage from the
APdesti ned for the AP. The AP collects information on
the next requested TXOP from several different STAs
and determ nes the allocation of duration on the
medi um of TXOPs for a subsequent TDD MAC frane
Designated,AccessBein\p may use different priority or QS
rules to determ ne how to share the nmedium or it may
use very sinple rules to proportionally share the
[00155] nedlneimbodiaiedisndetailed hereimquesdt®ofd eyt BEppoftAGperdfioh with or
.tgt her scheduling techni que may _al so be depl oyed. The
WILIPY R SUP G9ECSF AOTRhe WIRBRR TFusr APKS Present.TIHONMAGS Goanected, for

A8 Y Bl wiRd LR e WaRAkcHBNL (6. SRS
o ck%nnel Wrrlessgggﬁ#er om tcEenA . %ehési’gﬁgg?ds ]%gggg?%éﬁ‘lﬂhetmeo ora
horp@ enteB3innentesehyedi hethiscades thielted Al neiyrbe the satrodand sialy for the
sSuppo operati.on with or without a true access point.
maﬁ\%@‘{qo’é&%@ﬁ%wﬂgﬁe@%@ég‘é]ﬁ?f 1 er?ﬁb”‘?fgj connected, for
[00156] EeXawMef noltficBAMekRE, Stdior Pay GANREMnARACcAd with d18h6ther using
fiber, DSL or T1/T3, Ethernet) or a hone entertai nnent

techrigyesr likq ther Ristriied Copredlingtione Fapctinay (BEF) loe 83uibk/a or the
E gecis mé%ﬂ{)l&%%te %8{‘1%08 c'.egg o?fS(ﬁ‘?lltl%, fals %’é”scr}%egea{b%gn As detailed

evices I n
further below, when additional resources are required, more efficient use of the medium

may be accomplished with a centralized scheduling scheme. This network architecture
might arise, for example, in a home where many different devices need to communicate
with one another (i.e. DVD-TV, CD-Amp-Speakers, etc.). In this case, the network
stations automatically designate one station to become the AP. Note that, as detailed

below, an Adaptive Coordination Function (ACF) may be utilized with a designated



[ 00156] When no true AP exists, stations may still

communi cate with one anot her using techniques |ike the
we@sisgios ed Coordi nation Function (DCF) or 80RCT/US2004/034259

| b/ g/a or the Enhanced Di stgg¢ buted Channel Access of

802.1 le, as described above. As detailed further -
acchsd ot whemagddideplopal wigsesntiabSediched €y, Fadomnacess, ad-hoc

efficient use of the medium may be acconplished with a
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Thus, a | ow-end device such as a | owend canera or

perfiihihefeliowingt (Bhesiehlighnidg ngiworkodanioyhervias S (BSS) ID; (b) set
net\&/lggg%lluh%ybare%hérﬁﬁ%% ﬁgE’ ? (iJ]_ o ' ti5adk légth 8ﬁ'§nn||31 3&%{) Betwork

0o sour or a on Vi

corffiguignipa dnfdibticde@hg BATE dnéispdeﬁmﬁbcbrhpds’mod Gﬂﬂﬁ&hecﬁuﬁi until the
n -CAP twork, the designated AP, assunes the rol e of

neg FRCH ) Apmnasey opRiFclenTRY fehedHingetrpRsRissiens of stations on the
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may pertormthe fol ovvlng e net wd
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mals AR G pRisRER G At 08 BPR IR Echlepifm. A
smﬁ)w‘@é%dlﬂéxﬁﬁa}ﬂée dpRoyeR dirlERaniple bf (WRRhNE Yétaffle PurthbChelow.

ge connecti ons by schedul i ng transm ssi ons of
[00160] st af\l wadifisd RhysicpleLowst KCorvangenge Hypiogel (RISAR) beader is detailed

bel@%ﬁﬂeséé: ?ogr_]%eer(pg% %&@%ﬁ*aﬁ 81930 'tl@att leo gaah&%?evo gemgnated

adm’'ssi 0
APQt e ronk wnﬂbdm theeLdas [he:litﬂir &f. AIIH mmlmﬂcbrsms Rfanémitted at the

bas(xjg hf;l ?z%t%:,cazltt ggn e(:: ggc%léLE Eby a(ilr stgtrllons e( nc?u(?l;g %lsehc(leedslljgnate% AP). The
PLCP header of transmissions from stations contains data backlog at the station
associated with a given priority or flow. Alternately, it contains a request for duration
of a subsequent transmission opportunity for a given priority or a flow.

[00161] The designated AP may determine backlog or transmission opportunity

durations requested by the stations by “snooping” in the PLCP Headers of all station



si npl e schedul er may be depl oyed, an exanpl e of which
is detailed further below [00160] A nodified Physical
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smtited. at the b ata rate that can he decoded
ED[S{%/% @%sa%hu&ﬁisacepw ﬁ@ fragHon of tigiplingatgp)to cppiention-free

pofidd R ceﬁ’tﬁ‘ﬁf%@ AEess baATnIS L8 DI oF B@Ef %e&%rﬁéd@ﬁres. The

data backlog at the station assocrlate a given
degpgriatad AP mHy mlhmudmlmmhbwlen thataivcaien bamdwidtiumsgroportion

ar dur seq ent transni ssi on .0 rtunit
%Fe%uea Spbicafes BFRDF H posi B0 cRe e e hguters
nﬂﬁtéddﬁﬁ: 86tthaRlaRac th@ §cREAUIEPHIENAS SR RBPKY dttdlihded by the
urations requested by the stations b y "srooping” in

dﬂ$ﬁ@“¢h€?°ﬂ@§d@€§(@ﬂﬁﬁﬂbh@muﬂ)on30 transmi ssions. The

o 95790 8IS, Al 25 LR B faon o

andthercstdtion Q6. s‘ewmsalﬂo@qa@mtd ilﬂlo@gnltlﬁﬂﬁhrﬁ,ﬁoﬁﬂﬂ? iPpglowed. A true
(centralized) access based on |oad, collisions, or

AFgnpwbe eapnblestieshribasur es. The desi gnated AP nay run a
[oo1e3] ' Ud'Verth et %Pﬁd&égl atbdahcdld 86 egufﬁ M ¢ created to

roportion to quest s and
deiemmine nthicin-deviee shard (BdrveEmd‘lam@ pemhe diidaﬁr[ﬂse &ce)rs that may be

t d Th h
Barasia gs%egeﬁﬁnggge%%% e%ﬁ*?éwelsﬁﬁle aléesfogﬁm% (ppussh over-
ndEhﬁ))CE@hélcﬁ{éfér&{ceCl'é%l ) se&t@ﬂ}Glg‘lfelA(&beéé&Bﬂft@dhﬁg p@ﬁbér )

be required to echo ‘one station' s ‘transm ssion
camhdtthemmnb@tqf@me@nase (Dgapabildg makdpngoitpower;alg) o ilvgdmk a tie

baseglp%rbl gﬁ]eg% fa aI I éd %lflé‘%%se%)élﬁ‘oi 3@@3 A ss?e(h) first device

poda@agﬁa@pﬁnaﬁmﬁq§n@@|nt a hierarchy may be created to
determ ne whi ch device shoul d serve as access point.

[00164]  ExafppP@ches ilanay hardpsirably foetherdesigpateddtita be @@treléx Joggted and
hat® fﬁgsr}egtn %&%Cﬁ)?%;\ﬂﬁ@ﬁ? I(f @%eu'g)efe E&Fec%gseq?ly\gt%%ns (v%)ch a good

user ove pref'eréence
SNy ¢ i igbryerdlpthelniore dhtenrgdab satiby had, ithebgitenelic reCeiye sensitivity. In

Y IR G T AN S S
ma&%‘et REa vedi 'I:Hgé ’%ﬁﬁl%%ls of:%@ettgo% (M % ABLRS Tan BY) assessed and

irst device powered on 1) any other factors.

eXQIGIﬁBt&b] allow {he aetwark to dynamically remsifigaty & dtatfons lage added and/or
(il%na ed AP to be centrally | ocated and have the

"HKWS @regate R< SNR CDF (i.e. be able to receive al

[00165] St aPe&s-pékt BomegBott AR bel dup ?&m&r h , cabd¥e wiefeC the network is
antennas a station has, the better the receive

confegysgd With gyrue AP %IfbldQSil@ﬁtGQ AR8. &@gt—@meé@omcmys kragenergl, are

ower S]
detﬁﬂé&qg{ did ﬁ&ft'@e&hcﬁl PELw er o &{ Hﬁg%cg g‘l ese gP 0 g&%égr-%-peer
CoMI@0tidIes mg &ssst@pmneﬂ exp| aidnaged peerLtbQWeﬁ, hﬁh@etth\@mk{’ kéhedules
dynami cally reconfigure as stations are added and/ or

transmlssmns or each station involved; and (b) ad-hoc, where the AP is not involved in
the management or scheduling of station transmissions.

[00166] The designated AP may set the MAC frame interval and transmit a beacon at the
start of the frame. The broadcast and control channels may specify allocated durations
in the frame for the stations to transmit. For stations that have requested allocations for

peer-to-peer transmissions (and these requests are known to the AP), the AP may



noved around. [00165] Peer-to-peer connections may b e
supported in cases where the network is configured
wWowak/039105 ue AP or a desi gnated AP. Peer -t 0- peRPCT/US2004/034259
connections, in general, ary detailed in the next
section below. In one enbodi ment, two types of
propédy schedyled allaationsc t TienA Py hensurp chése dillot &londBA AL Eontrol

eer-to-pe where the AP schedul es transm ssions for
Ch%%’{a S‘é‘i?’a% g’ﬁe?‘WR}Pr\%‘g‘ VSRV TG0, where the AP is
not t ' .
(o0167) - 10" CPRYBUKE the AP opfy MRS RERIE n %T@?éq;ﬂndg? defthgut in the MAC
fragwt(dethidedvi@her balew). rfler prajenem o ftthaASTICH ia the MA@ faine may be

indiiGer e AP R 21T Ta G i R0l RO, Bk GO inpeer-o-

peér%oﬂrﬂ&u@itﬁh'l@ﬁ@ @MM@H%&@&E% ThelCIMA/ERYrob@ifes of the

ested allocations for peer-to-peer transni'ssions

u
[E]@Engf‘élﬁ@sfeANeSi@@bI% 8Ga- bl mamlms modified tapxcludh ehexﬁeqnaymm for

i ae e Nt R —

of exatiFle GLL(M’DIQISGW%%M%ﬁtiBﬁ 38Ezes[tBO EBAdneOPtiine riﬁh)hivhurﬂ B&ration
AP may al so, i ncl ude an A—TCHFéad hoc) segnent in the

thaﬁ/ﬂ@yﬂ?eaﬁ@up@étbaz 3 slgtionin therA CBR/\I}HaY'hﬁ’em aiedindheBCH. For
f
aclgﬁgdég%g@lﬂ, I &l QN&/%QV &{@@dmax?ﬁ%fﬁxggdkﬁ%gegﬁ@%n{ H%? may be

r I'n
negudigtedtaopmdingdo lhﬁreqmmil applidationgd EENVAA Ghodified RTAIC €8me with an

AT, e Pt ol e Leem wneles LN U

be15ﬁ,q;uiit}[@%&t5m_gm’redl ate ACK. A station may transmt
a MAC P Protocol Data Unit) consisting of nmultiple

[00168] LLdIF%emh@dimﬁhfeﬂ@tlalstemdé‘ém@ pﬂh‘emalylwnaﬁﬂb allTdations to learn

urat hat occupi e tatl 0
e TR 0 g R o 1A B et i
sorA€ kdaanficd gwkhé;L the dekignMedAPMNEY 4Se ﬁi&dm@‘@éﬂeH'MMO pilot to allow
acknowl edgnent del ay may be negoti ated according to

changel gspation alda@mhrwé%\ti@rmduépéloayof the RS H ifioeh whichfallgpations can
T, t AP
be bl o GRSBIR Ao ey s b0 b ol aac

frame, Elrﬁhy ’a’@wdx[ﬂ@&ﬂ&8]fomtmrwb&nibmﬂt NEAC, frithe WN&E @Rdtadte control
enabl e all stations to | earn the

lnf@ﬁ}i’ﬂﬁgpofﬁe‘%‘\@é tofeieclydeddn theiFCRel t ransni tti ng
[00169] St aid S erJﬁUd%n@iﬁ}’thQ%cﬁégﬁfePh‘l né);p %ﬁ‘&dvﬂl roggral{}lo% First,

ther, the designate use t e unste
thep$qh©dulcm cealldctavall Hthe rretuestetli atbd¢cationanir fthe ideixt MAC frame and

Lation of t al | ogatj ons. c
cor TR, s P e iied et R RbaponsdB i fecpat B scauter
comput@cat iaulsetoir@ Hhil@le MNelbE AiGh tol the FEYCHGRA YN R-TCH (Total
these for the subsequent MAC frane. Note that rate

Avaigble) o [Thirds i rliotal Refuagtsd xeesds Eatel Avpilable, ald reqtiested allocations
aretéagl g %ﬁggt?ol??ﬂineﬂr\% %gapitvg?ﬁble/itoqel ?\gc?ueeg%élderFouﬁfl for any

Oopeéer at'i ons
scaled allocations that are less than 12 OFDM. symbols, these allocations are increased

to 12 OFDM symbols (in the example embodiment; alternate embodiments may be
deployed with alternate parameters). Fifth, to accommodate the resulting allocations in
the F-TCH + R-TCH, any excess OFDM symbols and/or guard times may be
accommodated by reducing all allocations larger than 12 OFDM symbols, one symbol

at a time in round-robin fashion starting from the largest.



the scheduler collects all the requested all ocations
for the next MAC franme and conputes the aggregate

w0 e@amsdies] al |l ocation (Total Requested). SeconPCT/URI04/034259
schedul er conputes the totagxresource avail able for
allocation to the F-TCH and the R TCH (Tot al

[00170] AvaiAnaktagjple Tiistreltes ithe Eattddifent ast als@ieaedeoRsii@ allocation
[ d all ocations are scaled by the

A | ahbl e, t
requisty Bsagélg?”ﬁg%‘k K{Qquf 1. “Rour| TairbRopeatd d Redfes Asgume that Total
Av%ﬁé’cﬂé %&Of %lsoaiﬂurﬁé:ﬁ{a?ﬁileg laf&’ﬁhe?@@.ufe'&qg O%r@Fbﬁ/ngrnﬁ%"ﬂE Then,

synbol's, these &l ocations are I ncrease
as @tmdsmmﬂ)@ltmrct pperdfien eboavepliles ecvbdablhlieationsaireel Ha3® 9, 36. As

ts.may he deployed with alternate
ol B R Sobrafan S5y bBifgriico 18 lgearediing2. According
to @lﬁd GGAt dRA%iohN alldifg thd @H/ﬁed? allGEhti Al yanﬁxﬁﬁséla% M, the total

ynbol s and/ or guard tinmes may be accomod
all@@am isri?p-&| Thigmespathiabthe allacgtions drato bFDMusydrbp I4ssym’mk; By

sl L 9 T bR E o 0 L b A 8P, 2,
12 3hio déteBiiihed ggt a fR8 Of BD 8 mbORNHIAAES s@EhbAIS &y _ngxﬁrd times).
requests as _follows: 20, 40, 12, 48. Thus,

[00171]  ReqlReat Egmple ebodimsntivhen dhe Fetignatol AP liabresent, Bnay establish
the’% 90(?&1?%%@ %%(é ts%}el} o nirn% ; he@\ﬂﬁésr agg diske %161 & Ia'&lgnated

operat 1 on
APa B\th Mmckvma lamdacmtekiom&h halesigaated Albreqiie a%oS%ﬁonnéthon e.g.

il e fourth rati.on above, an all ocati
 Hi7 8 i€ itdow deneitoe Belt R Buptn ansoinge. ey pRovide (e traffic
speRERAASH PMhe skiimagdtAwe fd’r%ﬂhﬁ@s‘i’o@k&ﬁﬁﬂt 'Tﬁ@ de T%ﬂjatécf‘ﬁP may admit

uard tine, the total allocation is
or 1hQ%EmaﬁKm¢auwﬁhs are to be reduced by 4 synbol s.

[00172] a t gfttﬁr eﬁ%gw { ﬂ%ﬂthogll? ?egﬁygggviz}%n%{rg %gratlgﬂsq)f gf?e medium
betdREEhdHcHRANLY beset Asi teH EDCASSh etk snt0dMA /B A YITR! BDCA
for guard tines). [00171] In an exanpl e enbodi nent

OPSEAENY tSHANHEE | HIvAtE AR, ithersr weam exgessiiegobistoas) bag-offs and

oo R HE AR08 R i ©

[00173] assOhé¢ ddsighatsil AP magtesiiinad ®0néfitéretelinfeditBn @aBzation by listening

tion a HDTV |ink with _ |ow |atency and high
to E’E@S’ dory %%ﬁw}@ﬁ%mﬂ%%t}s pPeer g8 abrervingdhe mredium, as well
as BRAGKEILE ¥k itRAshRsibh S)Pgﬁ%%nggﬁg@ﬁl éﬁ’ﬁesﬁd '(ﬂeséésﬁ%ated AP may

control” The designate deny t
detemrinewhem BEDCy opssttion] 50T 2htidfyinghthe mplmmedS of adahitted ﬂows

ol S e s,
andkﬁinﬁﬁr&ﬁéf’ﬁ/aﬁﬂnst'tﬁe ERcBPGAIRB Baddd Gthb AdiMRl Rfvs.

g., there are no excessive collisions,
[00174]) bacWhGn fthe &@&%@ﬁ@fd’ detiemines j thatathe dafuitkse Qo o nvédding met

0 ncti-on. [NO017
un gg S%t%ga ﬁ% & nt?:%nlsﬁ%bél %er%c[;ﬁ 81I1 tﬁ ﬁéﬁﬁl B?noperatlon with
pollihg lahd athealnliby. IThﬁ Bt §rovidéd mdi’é(a%td'ﬂm@ﬁﬁ[@ le@éncy and higher
tion.transm ssions. Based on observi %g t he medi um

st
thropghp efficiency &ixamiples 9§ sush nessiion e fefalleshfeinetbaley.
[00175] dur'@ﬁds? RadpBod eshsitiod REmIEHICHsHivhfed B¥ess scheme) to scheduled

(centralized) operation as a function of the observation of the medium utilization,

collisions, congestion, as well as, observation of the transmission opportunity requests
from transmitting stations and comparison of the requests against admitted QoS flows

may be deployed.



det erm ne when EDCA operation is not satisfying the
requi red QoS of admtted flows. For exanple it may
wWob®sH$\ot he trends in the reported backl ogs oPCT/US2004/034259
request ed durations, and coggpare them agai nst the
expected val ues based on the admtted flows. [00174]
[00176] \Werhst meenBesednateidudy) det edyr eeboliddint t Heail@l Whf@ghout  this
%) s not being nmet under distributed access, it can
sp¢ fi’ﬁ@%. %IFFYBﬁBraﬁ‘f"?SB ROBH 1% ﬂeécm weRet@f %«p‘éarafhw Will Fecognize
tha@%é éxﬁ!ﬂud%ﬂ&at%ﬁé}egéléd &d tJ
determnistic [at encg and Phr oug%]pgstss pUitor a designated
acegh§ ipoingnchx. deBigantetl excess pmnthmapea]ab|11endepleyezﬂemd/b1edelected as
further. bel qw. [0017 Th ada ive transition from
deté%‘éfi& E@}%t@a%?BE&P%Fé e3¢0 oPIQE‘}?@‘gdP%IBdmg protocols not
dedcBiBBd ntthisZpE0i QARG £ caﬁlbﬁlaﬁbﬁq;ﬂp&?&oeéls the
observation of the mediumutilization, collisions,
congestion, as well as, observation of the o
el AR T2 OisOBRANS ek ; WJ ;ggf nmsi ting
adrri tted QoS flows nay be depl oyed. 33 [00176] As
i oned EreV|oust, in any enbodi nent detail ed .,
[00177] thr é@gﬁ%ﬁ?ﬂ thi 2o¥pe PRETIRREFLAOT \Aﬁ@lfpé}’a'i‘? aeedede foi peer-peer”)
9" 0
tra%l%g?ﬁtélg ﬁﬂmngon @?ﬁ?& r?éhérn't dﬁtg d§ tt% aigﬁ‘églrar %’f& g'?hélft sending
thet date fiasst tce aa AR Maroos asp]be‘SI dgtaﬂtaddhaememSy }b@laﬂbpte& for use with

desi gnat ed acces oi nt al so de . Qyed an
Pe P S ST s T S BT Eth VoS oot LT 0L GO P}y be

adé;ﬁecﬂrh\é RE@TIAE QurthéN BeléH. D FRE Ol of O&éPI&Qtalﬁeé&ﬁi ?eedpe'eflto.peer
his specification, or any conbination of protocols.
comewemwa@orp@eﬁunnaammslo@n IantdhsDBxampleLlsmeIBr tdGowhich may be

st gviee 0D PR MY, AodiS i ErAiour BT GreoShissag from

on®NE B Ahotier t(irAhedTEanté, arfhshRGbhY bétRean U EV6 S bAd UT 106B is
wi t hout._sending the data first to an AP. Various

illusgpledt U1 A may pReoEr ansheppubeniaaten diedtlrwils & PufGd4pon WLAN
r-4.8: transm ssion. |In one enbodi nent, the
12%%‘55318{(33& 1lgr otocol (DLP) may be adapted as detail ed
[00178] f ur lhhean(hﬁl @ampld Gnbddinen) sl tygiesexpirPepesmeti@Bahay be
%atlon \F/illthl n a system100. In this exanpl e,
suwgtp 95 IeeTRSET I whigh the %s%l%;gp]@ﬁ]t@ggmssmns for each
STQGB'VSI"V@@ dnfl ( E* &d-tbe, inSwBRRRLLP Q 190’31 d f%he manla%ement or
transm ssion fromone Ul to anot |nt IS exa
schedaligno iSST A irabgihissiens. Lﬁnbﬁﬁwoélnd:nﬂ'ﬁna)@ﬁﬁhids either or both types of
i1l ustrated) 106 perform. ni cation
confiep s |\ BT GRRS g AN ST G Rl TS argie: porton
1nc[119ﬁ)r1g7 8dmihov ainfdriiatiex IR 18 18EHRRG] SBIY Sne to&‘*@n&ﬁépﬁ%d?lfs possibly
eer - peer connections nmay be supported: (a) Minage

g geegeessi pointhacell peinipmetregneeficalhafosmatied fmsedephon by
a p@&c&e§FeAF1krﬂ1V Ogté{ %h ﬁ@%oa énon ﬁ{o%%?atlogﬁlé%*) Cﬁsgetdgf?)r g;}a/g\dulmg (as

nvo
shdwmﬁﬁFliGs 959 fis. exéﬂpm)‘@ﬁ dornm@nteni®y baokdWGe wiroheheighbor stations
t
(shown n FY(E 26, ?or example).

[00179] Various example embodiments, detailed below, illustrate closed loop rate

jd

control for peer-peer connections. Such rate control may be deployed to take advantage
of available high data rates.
[00180] For clarity of discussion, various features (i.e. acknowledgement) are mnot

necessarily detailed in example embodiments. Those of skill in the art will recognize



[00181]

[00182]

[00183]

[00184]

connections. In an exanple enbodinment, a transmtted
signal may conprise a portion including comon
WO pdosi0sEds on that is receivabl e by one or norePCT/US2004/034259
stations, possibly including an access point, as well
as information specifically formatted for reception by
tha® fR0EEs PREbsddaediy A betcdmbiidbd tHhR e URyinibet OF Bad hsubsets
may be used for scheduling (as shown in FIG 25, for
in gariowp eBpodimands cont enti on backoff by various nei ghbor
st a n |
Var FiGo P SO oy b Pt 15530 11EIR0B) 14, pRAEN 1810 may e
trandrhittsd, rfaﬂewed by e Bhi<ich Laydre(kﬁﬁmg@lce Pmto@tﬂéieaﬂae(IPLCP) header

onnecti on Such rate_ control_ nay be deplo to take
18 %vaﬁ? 392 LU systemms edfﬁipaha &’&Qﬁb@@@r t? 0@%@@? Y type and
mcfdh%ﬁbﬂorg{at@d Sein@itted A6 HAYSs FM %ﬁ)
ari t ai I ed in

genent) are not neces
exa if*ﬂiﬁe 1% dbmidis e reixsmplEphysicalflayki bmrsi h9Qth eviach maiy[be deployed

ORISRt ARiD oL roreBaal e e bt 1520 may
be\{ﬁdlh&BdS f&l[m%l Bpeabéer-ﬂe@p&&is}m&@l 1hBcld@ phot 248, w2w194o may
art pﬁﬁl cal i/ burst 1800. A preanble 1810 may

compaﬁss MG pllpb ?16ven utg/bsathphygewmg Uﬁy VIO At @ediza@k 1920
magf b%t 18&91(1%;{_?6(9 %gé b B%g‘gé% g%%r]t 1%1%111‘6 tr gl%?s\é%onqgayl% 1‘0 the C?endmg

stens Ine a 0|ncluera pe a

UlrmRuteafeedmclﬁ @idyeie fedEratbdlia redpmsaitd hqﬂexaswﬁtmnﬁmofmm the
1830. [00182] FIG 19 depicts an exanpl e physica
reqeyg Skatioat 1o g trawwtpfl&rﬁgaue@ de}sllleéy Satar éYmB%]ér 1?§@e foay be
' d
eep SRS S840 he Ol Selef T <Pl RERLGR) AR R S pecr-pocr
commtiamri Nistedhat d phiysicaldaye? Burk 4ﬁch BQ P}L’&Qmsnmt)%mmﬂve sised with
ilot 1910 for use b%l&t he .

ce
AT b et neen Somenigh b VLI amit 61 T8 Pes P et Msmission.

Ex'éﬁ@fe' M ebifack enfysihiéitd 5RNERR 1§64 PPeIBRC KALBmbREembodiments of
sending UT. Rate feedback may be generated in response

physncaé lweetra]msmramgm swiwimgthese adpects avwdlsa inglusied below.

rmy Bet SRR PEAUBER P o ha s o B! ARty pterval

Braméuét%uwam&er erubnd19 mal gﬂ% RRRS ydIERY speeiTP allbéAed dNatiéns in the
t hat a physical |ayer burst, such as P burst 1900,

TDQ;MA@ gmg inferval AR oreyetha baye pegiestedmiloceiions, fog peer-peer

e
walGhissiBe Mt R 0GP 28D AP HEDDRLAEE Blredéa RbEarions and
anﬂcbdnee tiadse ie tipocontmhtisannt]l @leyis TTAD MAYE fratueaintnva.s i An example
bursts incl in? gese as sgﬁ re al so i ncluded
SYHem aslesen hE ﬁesgﬁ%g -ehbodi ment, an AP sets
the FT@DZMﬁgplfcfsaiﬁEe)da Lpré ¥abodiBEARdE QSTDBWQIAC(@ @xtahﬁl interval 2000

channel s may be oyed to specify allocated
inchuting mmptlomaltaﬁehoirtsﬁgm idertifeed ps S-VOH 2000  Bhirbke humbered

ave al | ocat | for transm s
seit i of AN SAC e dptvel A0 B BTt GERER B ALy as
desdribed abowNwitPddpect to FIG. 15. The presence of the A-TCH 2010 in the TDD
MAC frame interval 2000 may be indicated in the BCH 510 and/or CCH 520. During

the A-TCH 2010, STAs may conduct peer-to-peer communication using any contention
procedure. For example, 8§02.11 techniques such as SIFS, DIFS, backoff, etc., as
detailed above may be deployed. QoS techniques, such as those introduced in 802.11(e)
(i.e. AIFS) may optionally be deployed. Various other contention based schemes may

be deployed as well.



announce these in the control channel every TDD MAC

frame interval. An exanple systemis described above
wowas/osaspect to FIG 15. [00184] FIG 20 depi BCBHUSI004/034259

exanpl e enbodi nent of a TDRJVAC franme interval 2000

i ncluding an optional ad hoc segnent, identified as

[00185] A- TG @)ﬂdﬂipla' bebbdikent) @M@A Pesdadans fof co_ﬁﬁlﬁth%Q;uch as those
deér arre terval 2000 nay b e included an operate

]alla mpyake @@Q@eﬂ@écfoﬁ%‘ﬁﬁe Tyrpgdiste t1s gt p:qq@red A

)
B AL BIPT AL 150, TR v
PDHB(ﬂ erLIGCHDA ) when iti seiget the charir@l 20i@xinSAduratipn occupied by a

SRR BB UL SRR, M
desikdh aaﬁzlrﬁo%/smz@' dnd nRREK@H T ackBbGrled ng e&e‘?‘.i}J ﬁgdyaBQWﬁagotlated

maybe d depl oyed. QoS techni ques, such as those
acqozﬁ m@tm@é@equﬁe@@mlmatlogreglel@r e. AIFS) may optionally be

[00186] dep(&jn Mﬁ?o‘ff‘e rlé CH\",\BF-"E(@%S Sﬁ@ e”tqrﬁ”%ﬁ?ﬁﬁd;gﬁmﬂg% interval

foretrdneshi sank fro@swmt@ sSTeed meeﬁté%eﬁwﬁﬁﬁﬁlb%ns%é@\beéﬁsms
those defined. in 802.11, may be nodified as follo

usip g RERIPRQS. REIRIGUES FS b squircied] IphS P TR 20 HarSetedulad peer-to-

P i.st
re R POk i BT GRS S0 Ay 50 oy or
theshﬁmeeiegméntamaymemeﬁumﬂl on occup| ed by a STAin the
be indicated . in t . When acknow edged
[00187] ¢ a%nr@sq%ﬁ:ts; 4 ‘ld‘é@p eeR}{yS‘ﬁaQ? & Zz@ Oadige FFﬁ?E’F‘?ﬁ}%aS a"PHY
buREK NEEMY QRSN DO Aelyae d@l’oy@& wieoetiaahrd p%@f:ﬁéé;'c%ﬂnécﬁons such

the required application’delay. [00186] In this
as dwangpRel CH 1540 ForTdlring3d hos QOhBeqichS| soph @f A—méHrmlu oV detailed

ool 3 S BRSS9 A AT i

ZIHDTHeEﬂUoﬁﬁndrﬁGBﬂk&L@ﬁanﬂQN(F@CHP o6t & bhe bPendde Tetd symbols
2010. Schedul e eer -t opeer conmuni cati ons between
2139 ph Wt%e%mgfwéat 21 Ot may ReTepeisabat @pgyonmothsigtéons, and
Fl G
8 TP P 382 e o OB o Sl chanme
bem&élerth@drahsmaﬁng s’talﬁbP{ dndr ge” recBng Wtdtton? 10thisrakalgle PCCH

cotggpien e eHNEIT olo) dergian MOS Borber Fbstisneauas for
desﬁ’ea_géhﬁﬁégon @drafl6h &r BOnARAYH WihlE: £& E/%&Ervltagt(g)l %ﬁﬁsﬁlmswn

HY burst 2100 conprises un-steered
rat@e@hca@nﬂmmd@atﬂ the| tra@ispaissin :(oE’R@lt-I)foQﬂ%L)pmm dme packet, (d) a

con) Byt 48 CEED Syechitiel (o b Bary GHECH anQronm repat. and @

a UBEd Bise 20081 Qu@mﬁo@%/ wath! @6-6lle¥tdad MAMVRD | 5110t 129 1651 HB{oBimon
the respective channel between the transmtting

seggeat thahmaniermecivasclyr varioys disteningstationss inokuding eheRCOps point.
A % }B§ ?i?%tgalﬁgn frﬁqyj b%vﬂq%:gtefi g heﬁ’C{?ﬁ% t8 ralfj & o'r rz1t‘f’lr}1elmalged peer-peer

'ocation’reques
connection in a future TDD MAC frame interval. Such a PHY burst may be included in

an ad-hoc conmection, and may still request an allocation for scheduled peer to peer in a
future TDD MAC frame interval. In the example embodiment, the unsteered MIMO
pilot is eight OFDM symbols (in alternate embodiments, detailed below, fewer symbols
may be sufficient for channel estimation) and the PCCH is two OFDM symbols.
Following the common segment, comprising unsteered MIMO pilot 2110 and PCCH

2120, one or more data symbols 2130 are transmitted using spatial multiplexing and/or



desired transm ssion duration for the next TDD MAC
frame interval, (c) a transmssion rate indicator to
WO p@so3d1es t he transm ssion format for the curreol/USEDA034259
packet, (d) a control chanmg (i.e. CCH) subchannel
for receiving any allocation fromthe AP, and (e) . a
highBCmolhRtiPOEHin2ZiP s deteanigediblyheadh-ST aeinetheMd¥Eppér &nnection.
2110,.is jia comon segnent tdhat may _be received b¥, i
Thigaprios Pf $heedFangMISeian isneoded ngacoidiing fonsatgceamirs! information
emiBRAJM - inAhE RIUGtidPbr le! (PERMEQBn TRV HRE J ﬁ&‘ﬁ%h &t thd PHRE burst
PCCH to al l owfor a nmanaged peer-peer ‘connection in a
210Q@isuweeci DR MAGHtiEaBuIroindingadtaticBs,cowhile Phey aktuslsdataregndigission

. included jn ad- hoc connection, and may still )

s 5ot 88 b e e RSisan FO P GieTe RS B i beep emneeigdgtations
fhet AP e DAL ASD T3 BR thadbiRItéedlas allfeatBE b i

Orerrb_odi ment, the uagst eered M I\E}rsaapi Iagtg§i g)ﬁg:%%}(?ﬁ&ﬁ& or may be

trapsmitfed &n a¢cardaneewithtan adrivgdioneertion (et ESMAYOdebantention based
{ r.Synbols may be sufficient for channel

pmecgetﬁlﬁﬁsati on) and the PCCH is two OFDM synbol s.

[00188] Fol lAevéxampldiembsuiieit SROPETtburd QERIpEcRE proFhiIe (cBfsisting of 8

M MO pi l ot 2110 and PCCH 2120, one or nore data

OFRNpymbols) alounsisered IMIMO: redesenpsi nd et Cammon Control Channel

i Xl 3 ' ' as .

PO MNP Rl s gl HEEHBLLE0 1 SRS pfots, using

STTR mopg reheaied ofitt Rel/RrERSKN The MAC-IIx 3dedbiac can ditigalldtation
rate contr i nfor.magi gn edded in the data portion

reqafstew&@#s(ﬁ t%'r%@%?ﬂ ﬁvrﬂﬁs“,&”gor gsfesiresh dpration an theypept FRP MAC

fradabQfteha] (tRGSIhY i R QRO i

T o B (AR AR G Dol 2,280 Short AOM DAl oI TX Rate

is Hf bitcioeindicate dhe rits being usal iorthe owrrerdr packpe cThé ECCH subchannel

eer - peer ﬁgnnect ed tafi ons.or the, AP. Datg_ at uﬁ 30

PrAATI5ES Y ARG SHONENG [ DS OETCB SRR RO SO PotupEDang s, on

whithyth® & Ptshafid thdke @y ?gglﬁﬁﬁl@ af8eRn MEKE @RCAS109%s. Any number
connection (i.e. CSMA/ CA contention based procedures).

of [afherg8pldanandiarmfield sinsodnaserhe drcludepiim ban stlteemate rFE ¥s burst
| e consisting of 8 OFDM synbol s of un-steered

emﬁf%%?fgerence. A Peer Comon Control Channel (PCCH)

[00189] MACHPEN hatiple, ithe rf1ahitd@dofl thet MEAGUISEaRissid Bbds spatial

ol s, gsi, g STT‘E) npde, encoded with R=l/2 BPSK. The
mupjpiexteg jard tyehsr yraodylahions (s deferpiras; ibyneachg§EAL in he peer-peer
rindetidtd ethid Bbrt{oRCEPIH i Rl '

corRER ol Bor RSP USRS B0 RSB s g sonvo
informeition embedrled st theslaboridroof thOFDMnsission] s) . The TX

ooor 2Pk RGeS 3 Pk RS e e

pro@éssheghRih BIRRAMP 100V 8 shiidh 8868 s A WRERrPMINIO PUbL. In
subchannel s, on which the AP shoul d make any

blogl 7228 .a Hlcestatioro fransmaits comoniRai¢cedalolebinfermation. nliobexample,

' / [ sizes. may be included, in
wner it D pEOCEVRRAT 318 S PBadpI( W ¥ cnitom for
reqeesting latiocdtion inenmbnued conectien, MOCwBERkh tHeaABbS 6iheF scheduling

uses sq&mti al . . . .
station, would need to be able to decode the portion of the signal comprising the

request. Those of skill in the art will recognize myriad alternate request mechanisms for
scheduling peer-peer connections on a shared chanmnel. In block 2230, data is
transmitted from one station to another in accordance with negotiated transmission
formats. In this example, steered data is transmitted using rates and parameters as

determined in accordance with measurements of unsteexred MIMO pilot 2110. Those of



[00191]

[00192]

[00193]

[00194]

[00195]

mul ti pl exi ng and hi gher nodul ations as determ ned by
each STA in the peer-peer connection. This portion of
W0 b@swosEnsm ssion i s coded according to the raP@I/US2004/034259
control information enbeddeyy in the data portion of
the transm ssion. [00190] FIG 22 depicts exanple
skitteih figedarP RAlDret ognigeeerione alterdatt adana ienirashdfting Hag tailored for a
‘% cess beghn M}) bl ock 2210 where a station transmts
SPEEHIARFSTRET pilot. In block 2220, the station
trapsdi b5 & Eoeiayn € f | Shm -
nar 50y 3 GEOTO mAC SRARN, 2300 18 TR5H B, EREmGHRIRAE T
exaxzophathask Z@Ortﬁuﬂmamsssmérwlr aspeais) smbbetg ofl hdctamiap beideplyed in
nana ed.c for .which the AP, .or er ..
o B0 SRR e, TEnoroS ea Ry O e 24 1 dacisaision block
231d)af Bkd IOt Fort @@Am ﬁlansq&rrPfdc%b@ do tdla@isfo%%lsaé 2320. If not,
Those of skill in the art wii recogni ze nmyri ad

progeecionbloek PEHLesk pmam}'swbelf type of roduhimigativae mcpeiemg other
s GORBEL A5, oI REERIIRE 22 BT s 98} ooy

retﬁ@ﬁ@’tdﬂﬁ@&oﬂvblobk N8YM ok Beqlodesam@yistsp.on formats. In
his exanple, steered data is transmtted using rates

andhbﬁ?%\ﬁ@‘i‘ blogk 232t dhere Ae § TARS BAcéata Ak &rapsnission, determine
whgﬁéﬁl‘l%l r QnndBdBE 16 e MnthReld: %td }%cqu th;gga?lgm%fs%% is to

n the art w recogni ze various al
be Erdmdsleﬂ @rodeed b biotk 2820 dad aequas;tl ar eldodation ao ep@ca fIXOP. Note

eer channel 00191 |G 23 depicts exa
tha G IS5 GG st e THle o3 TR el B PRIODEA FPR MAC
frai\?im@tlﬁt@ﬂ/a? 39 Qeéchi)é!ﬁéﬁo% €5t MBVSY 1ﬁl:1ua§&’?ﬂ:51§ ad S50 &%siﬁgglon Once

h may be depl oyed in any given embodi nent
an plesatien 19cmgdenm blncld%.’éﬁosa SRABY 4 phpsitdl burst e bs iremsmitted. In

23 if th data for STA.STA
on B o, neBioTionBepRden® o Phbie o URSaR BEY burst
bl Oﬁkdéé%Y& sleek 1320f @ rséﬁe@ﬁhéd% k&iefedr ¥BEn&tion is not de51red proceed
comuni cati on, |nclud|ng ot her ‘access ty

to ppele 4P tooromtend SotoaecesisocRonamoplhdhe A- Wé?%g%mle@gnmy of TDD
MACRSRe 19%&&5?6(?111%? 88%@%13 CWe rinbzicg lials eEn 5@;‘565] sucrcessfully

process may S eC|S|on
thrdn@r eoritentiSh Ar&ead dattdodko Q35(r ané itamsindtNa STEASTN PEIY burst, as
‘ﬁ{}i’r t he peer-peer connection is to be schedul ed or
desgrb OV¢f the transmission is to be schedul ed proceed
t O
o e Bk SR is A AR e U PR may repeat,
as d:ﬁﬂcmbﬂj ahovgntmay slopess portl on of a TDD MAC frams

as .descri.bed nma e |ncI an
ad FISE 44 ARSeH SSPbuS TeBar 4700 MroB v e e eratiback for use in
pedﬂlp@&kccﬂﬁé&lo@ Stfifis $TA iRty arfdUs StandB¥ssRiis and other steps that
transmtted. In an exanﬁl e enbodi nent, nethod 2200 may

may b \perigEmeshby W atabenssBAAST AndIS¥ A0 3r sSTA[1002G8]its| an unsteered

I L
P2 91PYTR 24y 23 s NGRS 00 RSB RS E pc
2418c desn exhople exbopinent STA Adetéhi2dlDsiponeble rak fJkhlYission
[ 2000 _nmay be used. When an access has

fra i nt erval
on ﬂ&&a@ﬁ&n@dm%wés S}"lgp |r§,te determination is transmitted as rate feedback

2430 to STA 1. In various alternate embodiments, alternate parameters may be

delivered to allow for a rate feedback decision to be made at STA 1. At 2440, STA 1

receives a scheduled allocation or contends for a transmit opportunity, for example

during A-TCH. Once a transmit opportunity has been earned, at 2450, STA 1 transmits



t hrough contention proceed to block 2350 and transmt
a STA- STA PHY burst, as described above. [00194] From
wWhb@sk3naads0, proceed to decision block 2360 WhRCEUS1064/034259
process may repeat, as desczd bed above, or may stop.
[00195] FIG 24 depicts exanple nmethod 2400 for
to STAV2 datagt & adte ahd ehdalaliof dornias determiperin p&Ponse to rate feedback
2‘é;l(gnnectl on. This FIGillustrates various transn ssions
d other steps that may be perforned by two stations,
STA T r e Il .Qt .
001961 55 ARG PrdgyiRTn 1IGL 2RI e BRAIRERCHED e t varions
embedigionfsngs wilkbemadily pppavent 2d fdse withaskilkeira i &t. Some examples

term.nes a table rate
i RS By5 o6t doChE g Rell FRdLl dapposty & detiled further
pe@@termnation is transmtted as rate feedback 2430 to
STA 1. In various alternate enbodi nents, alternate
[00197] par &He+ 2% depimiympthod éISDQ/ dh?é‘aatmg mpnaged pesr-peer goanection between

oo SEIRE TSN P TRIE TR, A58 60 TV o

unte@sd pilot spmen tay i feyluesﬁ Jor ex aliptioflUDA1g May Ghto EN&Bnsitted
‘transm t opportunlté has been earned, at 2450, STA 1

acqording (1P 128aeerlier aliosationand PReviens Hie ledbr eloes il dre dlustrated
oo R S5TMRR 4 903BRE R Bt PR 00 o o

prayensmadriagedi pearebeap pd»rireckidroomﬁomoadshmdmﬂhm&ﬁe&mnaﬁiginated by
L SR P e
bofteSrackd ﬂ?egadé@sls ol ;ﬁ{ hy 88 RRetvabIahS vaRioRk |o?rgeg stations in the

further bel ow 019 25 depicts net hod
arqa).| ustrating managed peer-peer connection betvveen t wo

st a STA n _access .
o0198] 7 * 7B aSeesS ROt e e un @ SRR Bid0b Harangs wits
on@ df efiyeaimbe@r ofagthadlgahleOfthnisd henk B Y &étéﬁnﬁﬁtmn of when and
transmtted according to an earlier allocation and
whethey fomgke ar allecatioh detkthe Pserpger cpaniupical PRatELA Bemeagures the
i
ottt Dfifle afbhsRHER 31 B I8 LA SLATHRL B ation
abo:ul ninetibpautabids rate fomped-preccanmnumivationalitioB T 1 giopabeslypBTA 2
her STA 1 qr STA 2. The upsteered pilot and reguest
may SO egeTTds fesback odécsidptadron et A isppcordaner FHA a previous
trafiiki€§Sn.POi Nt (and may be receivable by various other
stations in the area). [00198] The access point
[00199] r ec i thesexample, dbrlactess point hawndetdrmiied an ahbhcation will be made for

ccor e with on any i urrber f oS¢ n
R anbas Kt S ARG JenTRbfr b ibdhe erss point
to STANBKE: &iis axdn@flat d1RBatiddk dnhiie REBCHPSRA! a%8 HMEhRRHI Rifing the
STA 2 measures the channel while the unsteered pi | ot

coptrpl phgmel, suehy 2GR dilaplertedhgbayak Sirailaglsr et 2330nan dlpcation on
the R-TCH is made for STA 2. At 2525, STA 1 receives the allocation from the access

point. At 2530 STA 2 receives the allocation from the access point.

[00200] STA 2 transmits rate feedback at 2535, in accordance with allocation 2520.
Optionally, a request for scheduled transmission may be included, as described above,
as well as any data to be transmitted in accordance with a previous request. The rate
feedback transmitted is selected in accordance with the channel measurement 2510, as

described above. The PHY burst of 2535 may include an unsteered pilot as well. At



about the supportable rate for peer-peer comrunication
wth STA 1. Optionally, STA 2 may al so receive rate
wo e@dloaaaks and/ or data from STA 1 in accor danceP@i/Ub2084/034259
previ ous transm ssion. [00199] In this exanple, the
access point has determned an allocation will be nmade
25f40 rS"ItAhé memuees tthel chanmpisfromsS T .2, AbceRbebStha rafl feedtdick 0ihd may
rnﬂtted fromthe access point to STA 1. In this
re@kva?ﬁﬂ 2l fSaslons on the R-TCH 540, are transmitted
00201 AUTiRO2ENE HOMCERHaERARRE! allSHHES, 3%513CHsPR04 transmits data in
illustratéd above. Simlarly at 25207&n" all ocation
acedrdanRe Pah the ratedeedbock Bfoan@tionrece24., IﬁTa@ldﬂthneaeequest may be

t f. t At 2530 ST
il o 98 MG R A1 U £ 6 RO RS EeBBiaiEe SiboBs el
meéadredicht’ an QHH(D S TR QafaeRUBAGKIA A8DRdidd tRGRO PEREE channel
with allocation 2520. Optionally, a request for
mepsyeRanietor tha pesrinest epmmugicaiton. ndt 2450, SBA Aeeseivepdp data as
t b tted
PRy M) A R BB AR A e

topfcﬁfit&l”fmtetfeéﬂbaskB:ﬁ|fﬁ0.te€tﬁhnslﬁls§1©ﬁ§r dance with the channel
uremaniq 2510, as. described above. The PHY burst of
g

(002021 55 33Nqie et heihaisaesions 2akY aaf Pi450ire agceigahle byithoagmagpoint,
at Rh& til? g@g‘%ﬁ%ﬁ %ogﬁ af a&aﬁ{)ecf 5% ST, $05‘ gﬁ? 1¥8§dé&1ﬁquest the

rate recel ve optiona
ac¢e30 pOih} niity DakkS addmormd: abmziaﬂmxefom fufore ttansmissions 215 Iidicated by

S5 4SS FOTROES DA, G Jaks. FFPesBurd: o 2S4S pBAAs, STA 1

anBITRE2 "RAEivE OtheR fedpdiiife 3411'09&%‘5"” ’ice ‘ﬁ&ées@smé}attﬁen iterate
f eedback in accordance wth the channel "neasurenent at

ingegmgely wigh dhet @pcsssmcamtsmnagm acewrali thy sharedmedive aid STA 1

B T T L

malation dbinyat k€lo@ed bd aphpbritte bR @RPFGIpedd bhadmBRYNBteS®at, in an
nmeasure the channel to provide rate Peedback for

alterpaigraniodiment ad ﬂl@ﬁ@eermetzmnmc@thmmayb@sm be performed along
thﬁ@ﬁMn&%édﬁJé%r-é%??gﬁ%nﬁ oh ALSAEER HRDIA DY L he

access pol e uns eere portlon as
[00203] des&IGb26lilhistrates a Ebnisnticar baaey (drrud Hode peereppee sbundctien. STA 1

and 168 2 Bl go et tn  thccorh aIeR: Ches,S AP soa Alsmbe dngeseiving
rar%gqma ﬁ&e@_ﬁﬁe Jsh?r@&i B2 Af S§RESTAVE! Havn%/ d%283 tARhit to

STA 1 and STA 2 receive their respect
ST |20 crapiitos . th& hehapado cemselmayd tdoatenils efoat acceswl e®ned taeltrynsmlt

o BB P Y S PG 2 i

mayOAlERI B Gaddivid bY @k ISTAD RACB2M biRér Stl“AIsatnﬁﬁnt@Hﬂg the shared
nodul ation formats sel ected as sugport abl e on the

cheymgl; %@éfecglwsﬁh% frangqgssion fram STA hand|knemnta avoid accessing the
ch%ﬂfgff?or rrec I o ﬁgl'}qf?]ﬁe %cr@t%ﬁrabg%nﬂi@ &é“iﬁc‘?ude'ﬁaﬁé tﬁe %81181’11188101’1

e managed p€er - peer
26t NALA63R SITAN2 imdasigty tht ehhningl 1E|a€cor2&1ce with an unsteered pilot, and

contends for return access on the shared channel. STA 2 may also transmit data, as

necessary. Note that contention time may vary. For examiple, an ACK may be returned
following SIFS in a legacy 802.11 system. Since SIFS is highest priority, STA 2 may
responds without losing the channel. Various embodiments may allow for less delay,

and may provide for return data with high priority.



[00204]

[00205]

[00203] FIG 26 illustrates a contention based (or ad
hoc) peer-peer connection. STA 1 and STA 2 wi |l
w@ormssgieat e with each other. O her STAs nmay aPGDURIO4/084259
receiving range and may acggss the shared channel. At
2610 STA 1, having data to transmt to STA 2, nonitors

t he aAshgss deh anRabmad thts RRESRR 91 Wik @@ﬁanal%e@toasm 1. At
transmt opportunlty has been earned, peer-peer PHY

264UrSEA dgeerivesshe raipderdbacke corierisroTEeipTehforEAgCess 4@ the shared

merc%ﬁ%iﬁ,l %rﬁ%n gélr{ugste eﬁ%@? I(SA@T/%'% m?a%gordal?ceW% lghéoi%%:%lved rate feedback.

ared ¢ receive

At12630,58T A9 ®8y hlso ihdadre thadithnkelol provide abrt Redieskitd $TA 2 for
the channel. For exanple, a PCCH descri bed .abgve,

futpge tranemingion. 304 MRETecPiNp 3Ry Al e fransmpitted Jy SY 2. A?2650,
ST%??%{JGR/%S g'l%edag]ﬁlﬁgﬁﬁ?sﬁd?l A5 h 4B Gante Wit Ph 4% e A erglgdulatlon

contends for refurn access on t
fomi’aa detetmin&d By Zhermgasirabclanas srontlitoas.a STas Zmaﬁ skka rrycelve rate

feckBacioy e BHRIEG RUITOIRIOS o b nSEATS G A Bepgure the
chanhst ﬁm)ro%d@ GBturd Fa% Feabicgheste ﬂ}Bbé&E inta¥ 1Rl AepealBY returning to

responds w thout | osing the channel. Various
26&ntro diliteh tosretveny rad¢ fogdbaclas el s deﬂaay, and may provide

for . .ret taW| orit 020

oy T8 R it Mty ogtictth, B bSE bt idang i uith dERERens by
cofitend\ k- acléss 2 GO peS el copeelioteRsdlhie madeeffRRADBS lise of rate

contends once nore for access to the shared nedi um

fecdhacly pich Eplpring éhe amsissiprstpathe repeiging citafigiee VWilﬁtnha cpmmonly
reJe?vCaB \r/;%?ttl gt s@th a%glgep Céﬁa‘% % Allélstrated

annel 0’ provi rate
in f2620fuhew STAB angm&esOthe afidmatyn raademvy aviojd upénfﬁnfg on the

*onigiielat R R (0 BURSPICH: St EERBAALE B I EHo AXPRBIR- 25,

[00206]

eithB Wb @Br b th@% ergé/e%f I AR nRY b Gad gﬁﬁﬁ}b{t@ a@NARRR) prior to

condi tions. also receive rate feedback for
thaugteps itlustetted mi . 261 amineay bs usad toccoBiinne peGipeeR communication

B LN M IR (N e —
co@lﬁﬁﬁld‘agbng gbgdglgoy@; urn rate feedback as well as

data. [00205] Thus, two stations may perform ad hoc

c oniligi 3ademieis |enalbblle Hﬂéﬁ) MAG Gaise weﬁ,’@h £20@i iHlgstrading managed
e%iS §0 uﬁw@t?o%rb en s‘fa?% %lbtﬁﬁ e'xtcu% € boﬁ‘l tﬂgg‘el“((‘ﬁ and the A-
fate ack tarlorrng

TCIH anﬁﬁbﬁ§hm Heen tdtao zewel }weaagn/BGH 51301 anth&EH &20 anradhgmitted
recei vabl e portion . of the PHY burst, as the PCCH

as bgfoue p PeoR/ B¢ 20 inglicates g Sk Qicthe o9 emeotq?@rl %ﬁA@dwates
allgpa\fioﬂg ?t%ﬁ)g% ter b&ﬁﬂﬁlﬂﬁﬁt‘lcﬁlﬁ %"gc an@¥ Yith fh%eealfl&%h% STA 1

on t at tines e occupi ed
tranmhts:m 80Aihint ﬂbcﬁiﬁtﬂdursAWW t Not%I Bat, 36 the sathe ﬂ“DﬁM@@dframe

inBiva S 2 i Tpa B SGemiaL P LpLOF rosBRe iRy s St Bl &n9 S5 he various
coﬁl@gnéﬁﬂé/ dRR116S 8o ved s ﬁtbefel@&'@ickpﬁe%ﬁe&@ NatsHEE ahd/BR unsteered

subsequent|y. Thus, dy nbi nati on “of schedul ed and
pilats, ot stpered apdier unsteered data may be included in any given peer-peer PHY

layer burst. STA 3 transmits to STA 4 in allocation 2720. STA 4 transmits to STA 3 in

allocation 2740, in similar fashion. Various other reverse link transmissions, including
non peer-peer connections, may be included in the R-TCH. Additional example

embodiments illustrating these and other aspects are detailed further below.



communi cati on nmay be depl oyed. [00206] FIG 27 depicts

exanple TDD MAC frane interval 2700, illustrating
wormwagadopeer - peer conmmuni cati on bet ween st at i PEHUS1004/034259

this exanple, both the F-TGQ{ and the ATCH durations

have been set to zero. Beacon/BCH 510 and CCH 520 are

[00207] tranp® {Ha€dn3IGPeronRrd BREVEIR/ HEediled batveent @ments, as

start of the next frame. CCH 520 indicates allocations

ne¢6@$ar¥)ee9¥ kel ispuecisarrdiiscReact-BeRs. compuicaipamisdbatgeneraliode path

i AL A S B

STANk&HME tranSift tBneéssfiedd swameuﬂeﬁ egivent thi278P i eynch with the AP’s
respondi ng to STA 1. Any_ of_ the various conpopents,
clag o i GBo ke AR TR poVidedar gwd HEeIon §itbgetdecof each peer-to-
t G
v R ibe 3 Ol 5EE AdoDh Ll e Sl R R ATEl Anicaring
STRHY Thayary dasgsst cycitAr8iit malh beiateubic a8d Aokdjustments will need to

al | pcat 720.. STA 4 transm to A3 . ..
begpy c%ht,“B %éviﬁ?ew?ﬁ sﬁ*ﬁ éif\sf‘% i ds%ﬂll}?u@l%’i Frgpective time
offs6¥ &5 Row Whén td RRSWE R KRS ST&’%'tféHérﬂi@mBﬂ NTRE VT e&kivers may

connections, may be included in the R TCH Additional

neek mlamt@md ireasimesclpdkisuene forithgy APheanee imingehéranother for the
ects are detailed further below. 4 1 [00207] Note
pe?rﬁlgeterc?r}? S 27, guard intervals may be schedul ed
[00208] bet ReNSeabR H Swaridss BRABEGIHRAK. abdvE eXcknsWltd ohRady dhcn @hannel
peer - peer communi cations is that generally the path

feqdlopady Tt heederived e Sraive; dugink dswalloceian maidhded drck to a
uapaﬁfédek nﬁvérg'fﬁxe' e a;ﬂ tg.gﬁs ABGSE ond-Ralf ity ré/ggﬁmt E%l%ghference and

arrive at
requektb td lobtatn 'allscatibmec K Thé lAR bitedglass ensuteh éhARdesgy ateresowtees for
guard ti on either side of each peer-topeer

fe‘?ﬂgﬁf;‘cﬁ?i}’&?’lqeﬁecomensate for unknown path del ays

bet ween the two communi cating STAs. In many cases, a

cyclic prefix will be adequate and no adjustnments w ||
Inteppdrabiity evitrdcheacyt StatiensSNA AceessiPpirts. The STAs nust

then determne their respective tinme offsets to know

when to receive the other STA" transm ssion. The STA

[00209] I ©CEAY@dtSildaBNeraR Sfhrios BRbOdiaictst WBcritRE Pry8de iRpkSienRAs over
for the AP frane ti m ng and_anot her for the peer-peer

legrem e ethe n Nopeibdles) gixsn ithq wisterdeplogmient efalegasiyssystems already in

ex seeggagﬁﬁﬁg))g %E:gl i RAF lﬁ&?f%\!‘yl%dtg q@t‘&ﬁsoa@ﬂga (am%ﬁ%ec{ltltbéhty with either

erive a receiver

anakistiag légany systerh and/balkigadyouser tenaialsl tAeused fegein] thetttn “new
overall traffic flow.is one-way, the receiver i@}%nds

clqs il hecused do rdibferentiate tfrpmy Bf%w SETPIBE ath GRY, Cfge sxgiem may
didl Sife ereéf b aggé%ew%&rése&e@afee%&m hredbapke new

ar prowd Interoperability wth Legacy Stations
chﬂ;BI dystas ésthe MMO@EWM@SM@ Heboowv Watheesp.ect tr FIS3S$ 35-52.

0 SHOERE B B TR SUSTE Ry SR B o
leéa%ﬁ AGdtern aBd S1BB applicaRIE Yo biher systems, yet to be developed, whether or not
any particular improvement detailed herein is included in such a system.

[00210] In one example embodiment, backward compatibility with alternate systems
may be provided by using separate Frequency Assignments (FA) to allow the operation
of a new class system on a separate FA from legacy users. Thus, a new class system

may search for an available FA on which to operate. A Dynamic Frequency Selection



exi stence, it may be desirable for a systemto retain
backward conpatibility with either an existing | egacy
wayasoeseiend/ or | egacy user termnals. As used PET/E52004/034259
the term"new class” will b@ used to differentiate
fromlegacy systens. A new class system may
(DF&):aigtpniihaI mayhbe implemamted nf tht mewadqze GVEANrto fzgabhheilate this, It

d h cl ass systemis the
%ﬁ% fﬁ‘—%&ﬁ%g’%a&é@s B&%\é\/@@rw th r)éspect to FIGS.
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alternate systens nay be provi usi ng separate
[00212] Fr e &B8A%Y \stanslardg e st @9 how aaSW qcnbs opdrhtBSH tofoin, but,
ondeehon USRI RoR RS B PSRRI i s v
moivé tlapugthite BSE disopstil atiecessAulDyX &dgacy ETAQHW attempt to associate
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B | ier
ndgBE B kOSERD D' e BT o kP IRA o
reane&tsn &dm lsgacycShAs ag pnpasthiod fonndimaiting e siv¥liehWiasNickes on a
. ning, a STA develops a list of viable Basic

Smé% ‘ce Sets (BSSs) in its vicinity by scanning the

[00213] © pemt Al1RBn o Bdfinig¥ i fRCldwY B1a8E APNbNHew lasd ASTARRS 'T%]’Eét any
quer o solicit a response fromother STAs in

legggssT éO@!lQ?St E‘é’@&dyhétl%ﬁa@lﬁ(m 2%l 9imhessagins 16 aHegacaz system

| t Qi n, but ion is
R38R 85t 0 BB s o 2P BB B See
[00214] t heASDAVitiuk |traﬂmff3a§sbd51@ta@ lwitht SpeRitifgldnSdepatiiei F As is the additional
successful. A | egacy STA na¥ﬂnot attenpt to associate

SPegiTYR TEqHERH te SuRROTLRoNC AR 0 '&Abeé?@@rbemﬁ’t@s gags effmanagement
ond

o R U R SRR ISR g

throughoetsthis épeorﬁch&gadww@?éts lezacy ISMERMAC protocols (such as those

et oo ARy i Sondlichh 6 Soraap incieh fechise dgfa rates

suppBMeE fts fiew st @sfeﬁiseﬁﬁchaﬂé/ tﬁee WO }éeﬁl Eﬁ%?ﬁhent detailed
usi ng\ valid legacy (i.e. agl ng

herpiggadirusyitiemissirporto sd®Mh baﬁé@@a@ |cngl,paiuﬂrie medac \of SSpkration

it h a. rectio a 0
e 3R s B B ook Fh e B W sofrecihn mebived
beldﬁAm Sevieh extiiblel eptdiBRRS il Wikichelditchamd triews BRROkYstems may
h cl asses of STAs. One benefit Is ease of
ShaFFa a§¥ARRt of the different WLANs pr eseLw nghf eat ures
suc r out
0215] - 2 A28 epicNcllE o8 e ASnGIERE R pbel AR} ol Sations
on {leremedsequhnseasdighmichte dini thlSt dxamlpEg aorycldy, it lis assumed that the

neral ly inefficient for high data
BS$ 'gs[acg)g?artmg in 1so{a?1og 1.e., there ¥s no coordlnat?on between rn%ltlple overlapping

BSSs). The process starts at block 2810 where legacy signaling is used to establish a
contention free period.

[00216] Following are several illustrative examples, for use with legacy 802.11 systems,
in which the new class WLAN AP may use the hooks built into the legacy 802.11

standard to reserve time for exclusive use by new class stations. Any number of



supported for new cl ass systenms, such as the M MO
system enbodi nent detailed herein. Thus, it is
wale@snadibe to depl oy backward conpati bl e nodesPor/US2004/034259
operation allowing a new clgsss MAC to co-exist with a
| egacy MAC on the sane FA. Described bel ow are several
adélxlampil sngltahbg)deoﬂnnms iin additoh doehagy ngdydbd awedcloasStablishing a

re the sane 00215] FIG 28 depicts
coWé %‘SE‘:%@%‘ 3@%%%%@ ESP‘W 6@Eey and new cl ass
[00217] St AGRNSHARE K (SR SHMERDL ASS) bR ﬂ?l ngdsﬁ/iICF mode.

exanple, for clarity, it Is assune
Thepel? atayregtablishi s Beatondntefvial and andvenes & somentiomofireti eatio® within

BTy R U L RER % B B L8525 S e o,
ThesdaakdsiafiNegucy STARMS k&ihdiF RetwRRk iAMcatf R0Pddrs ENAWjM Which are
are several I1llustrative exanples, for use with Iegacy

cogers uped {pskeepeirack pfiihe EH P lf%ﬂmd/ur@ﬂcas@f thee AdnvRcerh fCER e As a

R e e -

the 0P, nmﬂﬂsepoltffd@tﬁﬂdil’tl onal si gnal i ng techni ques, | n
addition to these used for establishing
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a Remyrved tAaldtess (RA) Mamtmg icndlbnevalclaan 8 TAR it tigeAR is reservmg the

ongifiet eSS hA S ErS Bnth 6l Cosdebaire i o g VST and do
noPRkpEMA. ”Ml@%ew-rélhs% %&%@U'Wﬂﬂ?g @ﬁéélai’-@t% o188 buf 18l BSS for
Network Allocation Vectors (NAVs), which are counters

the finael peripdepegified i the siuration/TDHRRId irothe G SARTS micssagobatiheAt this

| t TAs th t
ro B IBLRSE BT 38 ok RBBH, A ARG g
coﬂiﬂiet CFP, unl ess polled by the AP. [00218] Anot her

hnlﬂue is to establish a CFP, and setting NAV, via
[00219] an ker blogk $830dlegrmyat ipwry Y 4. thaging, repeivechthe sighab fo eneablish the

I T
coflgitich A nRarRb ERS pONs & BESEABOS R BOR OB St e
acdebapoinhBasARiciessfulig elloengl theeshakdmediuml g a@‘alwﬁﬂ'/@ﬁe new class
ter t eId belng directed to a specific
M%@Rf%ﬁﬁﬁ & E@P@ég@ %%ﬁ%@saﬁcosdm& tq thigpyagocol. Any
setWrtsibget §P§1‘é'a§ﬂ>ecgc§t£ﬂ%d‘ﬂe§@ﬁ nPbel cﬁ%lo?%e lng Ql[chtehlﬁe& Hidss MAC

peri od specified in the duration/l
progTel RFSr wsarsplgesqhaduled Aorwand snp otverse litletrasmisiassas well as
free.to the c r the reserved

el RSty 17 Brc SRoBBT60 prreReobRingstn Uncluding

pedrg@al yorcing cdmbision & YieUbok € afiy\tRUehedl GBlock 9340, the new
establish the contention free period, wait until
clagpaeess nsriod ifderaypatedushg aW@é aperety@f sigael tymsuwhichhimay vary
t har e
acc%gcg,{l?%% tPg ¥e‘§£w te?ﬁ&{pﬁoé%n o éﬁle %g(élgﬁﬁ Sitholifient NS hntion free
period end signal is transmitted. In an alternate embodiment, legacy STAs may also be

polled during a contention free period. Such accesses may be subsequent to new class
accesses, or may be interspersed within them.

[00220] In block 2850, all STAs may contend for access, if a contention period. is defined
for the legacy system. This allows legacy systems, not able to communicate during the
contention free period, to make requests and/or attempt to transmit. In decision block

2860, the process may continue by returning to block 2810, or may stop.



MAC protocol. In block 2830, new STAs may access
according to this protocol. Any set or subset of the
wapsosdodlet ai | ed herein may be depl oyed i n suPHI/ESI064034259
cl ass MAC protocol. For exasgple, scheduled forward and
reverse link transm ssions a s well as nmnanaged
[00221] peeFlGed? illnsraes sl oMEbinatbrNOE 16acy OlieAsW WladkaaRMia access

co icati (qncl udi.n eer - peer or any
@@W&:ﬁm"@ﬁ ﬂ?éot%&\?g Brd§/ shevle Py 2 d1ew] ﬁlaﬁ‘-’r degtocol 2930,
wl&ﬁ’ﬂ%hfeﬁ REmBRN Cfo?ﬁﬁsa ﬁf&@ifot&%ﬁ 08 4 co%ﬂfﬁﬁ@dnﬁfé yr&%b&%%o

ny a variety of sign
In thicenadipiey 802.11 hegaby glgng/lngyls um deﬂ]u@tyﬁd)n Iiurpdisl&@ Those of skill

in G 3Ry T, SRR T biales" oCIan b e DB apRiFBrAny of a variety
of 1epBaCysRiRS aﬁﬁi"inyaﬁ@@ clgs PRE BrbtgHaL i ucﬁn%%ﬁ‘% @BhbRhtion of the

free peri od. Such accesses nay be ‘subseq to new
feagrasdiscloseddewein. or maybe i nterspersed within them

ouzz2) 0BGy NAL el Bipuri e B 380 hiih igbhiipte Beacon

intéreglachhesega@nBeddh Sn@tva0 WombRGA G¥nEHSEE e pBQbd 2bbe f&l@owed
omruni cat e durlngythe contention free period, to make

by r%@a‘a%%ft @iy coptentiomBee polly 2908eNson bisl gaplerated
lock .
dugfffe enRPEES el pABELEIV BplE At Bty 2908’ i

by cmltbllltrmﬁﬁrmpamfodleagz?@jlo aBdcniesacad 2602 1@&1@&1@111&@&% S‘arget Beacon

cont r ol rot oc 910 is shown_above a
TP s, R o sl SR er Rt B S ARG Rfotocol
293‘0“&31@"&EMC Sdflds a93200Rpi ned MA. C pr ot ocol 2950. In

this exanple, 802.11 |egacy signaling is used for

[00223] || [ke ecanblned Bgaqoosetsrvairﬁ%)sllostra@suthé interopdrebidity ofleghcy and

n es,. di sc ed .her ei.n pl.ie
netf St SRAL ol S 16 SEIeGEE] 628 pETod ma0 4y NAIAss TDD
MAC descMAGripdloRo8D lare inRfildddi lf&l%vé’édl)’byﬁ RIEREN BHILO @wﬁoﬂ DSOS A-N.
features disclosed herein. [00222]" Legac pr ot oco

Th ?Qﬁfﬁe@%ﬁ?%ﬁ@%%@ﬁ@te@Wﬂl CHBRE zféﬂeﬂqtfy lﬂghv¢¢1éyB’ea@1imtlon

t al j i ses
pek BN Rl SR XA OG0 U oIR8, g coonay
mcbldmgoxdmzﬁﬁ) Gspeviardeniiled horire NIni ANexahpie HAbOEMEAL)SAWNIRRYTDD
b the contention free perlod 2904.

nef v o?%%lr‘g’ B5FS SRS caements siehan thosg ilystrated with
resﬁééf‘foqflt} 20 af)&@ee TRk é)ﬁiev? e PRB MERCHaRE ﬁﬁé%?alz ?1? %}éér%ample

transmtted at Target Beacon Transm Ssion
conpisg® ilatl 5 Hy sarpdndrod rebatieh 80, sa foweward Itmasmft/l@xﬁhmeitﬁ&ﬁolad hoc

k38 AP 1 08 AR gk a5 3D, e

mméﬁkﬁﬁﬁﬁﬁﬁﬁhlllty of | egacy and new cl ass MAC protocols
ing the contention free period 2904. New class TDD
[00224] NAd\Tetﬁéhfé dingrthe CFPA2PYY, leeeeyi FoAuthou1df wit |1mwe°drewlth any new

e Ol 2 C ntent
clagse WAANPEuemilort ° T AR BRI 07 WP NER Bt me cr,
permaitmg ntik@hmpé¢ bpeta@R0M thblewgmdnds 3n QXS EhE Ad Bay reserve the
&1%\5%2 2932 y be any. tyﬁ)e optionally
entlre for new c ass usage arid push all legacy traffic’to the contention period
(CP) 2906 near the end of the Beacon interval.
[00225] The example 802.11 legacy standard requires the CP 2906 be long enough to

support an exchange between two legacy terminals. Thus, the beacon may be delayed,
resulting in time jitter in the system. If desired, to mitigate jitter, the CFP interval may

be shortened to maintain a fixed beacon interval. Timers used to establish the CFP and



i ncluding various aspects detailed herein. In an
exanpl e enbodi nent, new class TDD MAC frane interval
WQ9B2/080nPpri ses vari ous segnments such as t hosePCT/US2004/034259
illustrated with respect todl G 20 above. Thus, a new
class TDD MAC frane interval, in this exanple,
CPemapbe setssuph tat tIIEP B losg@eQlarahanield fedlrelAive @ W8IAP (i.c.,
transmt chanpel 530,. ad,L hoc peer-peer section (A-TCH)
Tes i | & TSEQ)ar BEWPTaRKIf fiingnibe GHfatheARsagls legbyaferminials, the
(=1 S0kn . I
du{aﬁgg oe 2904,§m egg([i‘}? yé’%As s%%%@%%&%‘%?é?@?%g&&“{eﬂ%“ As
a regwt, pawnnishbe takkAld meatrEmi®Si fonnew kasABT AR WHealakcorimnodating

1eg|8§)g S‘i%%s gﬁ%% g%ggétegﬁ@%:ggb}’ ESéﬁr?jn &j fs{a%lg%fim A dga(p%%%} Time Units
(TURSE1 024 i & Mk rew FtRs 298¢ 8y 18 %\ééi%@z% '%Zﬁﬁ%%‘gﬁ% with a

push all legacy traffic to the conte
legaapeysiear employatda MALhEaBe alvoationno 2 VEUs of QURB5inseEhein this
exmgpl e 802.11 | egacy standard requires the CP 2906 b

e 1 ong enough to support an exchange between two

[00226] | egac yorhe refibddinsents] Aiimay e alebi@aslO o MRMrd thatl 8lea¥ & class MAC
resulting in time jitter in the system If desired, to

frapehegede syrohgenous.h dhetps, the MAG Iffamey cloek &irothe systemt may be

oA el RSB Ey olLRE, HSa Spps ove
2.0¢8 nses filamegntéiva. In this sagsldepGRddesfos BTAS hidyibeeatity hiirt&ined.

P (i.e. ., less than 10 nsec However, if, during the
(002271 crpNeyiflasaFrapgmission need i rmpatible vtk lagacy irapmassions.

Thé Redders, HASABISS bR iRYalPBe Ugfﬁ?@‘w t@"ﬁemﬁsiﬁéé?eﬂﬁeexamples of

additional time jittér. As esult, care
whichk ate defailed thrpugho@d Shisospenifivatidras SLEESy Shan may attempt to

odaf i.ng. cy, STAs on the_sane . The |l egacy .
a5 R PR, RETP SsrecorPBerh Lo iy L o Sggp T vl
genkrdl@4ovbeaffeckbhe new cl ass MAC may be designed to be
synchronous with a | egacy system enploying a MAC
[00228] £y oBYG- AW dapi@hmsthod 3P0R ferreapnipg @ trapswit dppottimity. Method 3000

¥ di ts, it .
oS! R0 S AP B e
abavadeThy pedvesnbegins Witht ddcssiort Bbcm&f&gﬁgﬁvlﬁé}@ﬁﬂ ac@%s A8y be
ranme

system may be continuous and. that , ) .
schediled] QFil@é?heaH@a t ¥hose mftskdbiin gheapst voill veaegnize duwtorhile this
s i er.v . 1 .. .S |
el BRI SETTFSBLETN Gl ol ONSOIBN PR P86 o
theser apqessi typdsomay to supportedeth davision blonlpa010liBundchéduledgamiess is

aeslsi® PGS S Poric oD aPHleds SRR cRimphebenpr i coptention
baséd @cdded edchgidutmay B8 ldplobad.S CHRE Gl tirsAlidsRR: oﬂp%ﬁ?gjl}'}i (}%(OP)

STAs may attenpt to denodul ate these, but Wl
has ipsem eranest digasmiy acqoedjng to BT fengmit epmenitp dreblack B050. Then the

I not be affected. [00228] FIG 30 depicts
meégﬁ{g@sg&éoo for earning a transmt opportunity. Method

[00229]  300R block 3010, if scheduled access is desired, proceed to block 3020 to request
access. This access request may be made on a random éccess channel, during ad hoc
contention, or any of the other techniques disclosed herein. In block 3030, when the
access request is granted, an allocation will be received. Proceed to block 3050 to
transmit the TXOP according to the received allocation.

[00230] In some instances, it may be desirable to accommodate interoperation between a

new class AP, and its associated BSS, with an overlapping legacy BSS, in the same



may be depl oyed as bl ock 2830 in an exanpl e enbodi nent

of method 2800, illustrated above. The process begins
wowdaoks/osles si on bl ock 3010, in which an access PEl/UBI®04/034259

schedul ed or unschedul ed. Tiwse of skill in the art

wi Il recognize that, while this exanple illustrates
frequenclyyglesativh. dCieekgacy BS8myaygbe 6peratid i DERtorePCEVECF mode,

gne or .both .of these access ;%ges maiqgge sugported. In
angh e syichrpnization beivesn thernaihelasredS aad lraesBSS snayenst pbdays be
acleedged to bl ock 3040 to contend for access. Any

nunber of the coatention based access techni ques may

[00231] be défieolpgaty BB és aperatamesin BEFcor HEPanbddeittiey néwl ¥@) AP may

et B i i T 1306 1S o WRE: [heeucdashay Bebize the
chiRP dRind ! dbﬁi‘eﬁﬁ@ﬂ eribd, &SN @vﬁ%gﬁe{;kémgﬁssie&%gpl os of

proceed to block 3020 to request access. iI's adces
hicky aredeseribpd pbovmde operate withiolre avedaped BSSnaks. dithedggacy

W.
. thap, ,.or _any of, the other technique
B £ POBUGE R CE; tRrB o Pt 4t sddS e chamnel
and espoate 4 SFPtAtadhe siindbll ocation will be recei ved.
Proceed to block 3060 to transmt the TXOP accordi ng
002321 to dherermerchedyationsaeters emne prdbsithe STAs dmtheilegacn BS8slo not
| . acc nt er.oper on .
resphTBY 1B S MGl Bl ACC ATTROBLE DL ORSTRUSy jprertr
wmn:']lopmairdna@“tbthaghjndv\legbmy vasgg i Mot ag»e)ics I 4iteiifErefies g&‘g’l:new class
al | ocati,on.. T gacy. B may be operating in F or .
stafipns hey-defau]t to Q%M%g@isg‘}/ ARFFRIERTT 306k tebromRachRes tapEmisgans (this
is ®hARE FRER: BBW BEREY &?%F‘R?S.@@IM?.' ways b e
achi evabl e. [00231] ?f the legacy"BSS is operating in
[00233] PCFFYp. }HCHepioldeexamble method 3468 6P shaingad siaglet FA awith multiple

nGghroni othe TBTT. If.this i. ssible, the_new
B SH S AR08 O R onnb P P R e oces
poip€shthg e isifle FYudhcy \wai fritknt RGP 3PHHTE ﬁheﬁ_l‘ﬁ'f‘? :ggs%cﬁied with

whi ch are_descri bed above, to operate within

thegheacon dpriipngds B blgck 13120.ni 4 degacy oBSSniien e ratipdidnas been
. ass . | so tempt .to sSeize .
P T IF B AR BN G BBl oS i
any, @02@aplefEhthon alleyTAemay togtndRs 6086 QuSRITE pRiscridd Bhtention
tfgjg }Tﬁ&l n ]%{be egacy BSS d o not receive the new
PeICas ok 20pithe Mg sclassacepsssPeink eontenssfer |agepse yuring the
oD ANt B ' i o] cl .
o AR B0 o BEE b AP RIS STALhad MEREME AR medium
durgngathie pevodriiyr Witk tihet ndvo clBSMicchssspanioipsrcahicadedafod ac@by The
typQ0 geer-{)ﬁer tansm s?i ons (sthi S S get ail further,
YPRL PR AT oY STt adsess e ipclulp gng ef e epects detailed
her€i@pi/C¥&icty aniBemidRs RS b3 1A, skh SNBSS L CrofifMicate to
with nmultiple BSSs. block 3110, a | egacy access’ pol nt

legagyaREA$ the ameny of iimerfarevhich s acesssepaintiviratervisg drd clgannel.
On%{gg% ?gi?%% B%?ﬁﬂﬁgte&s ﬁlieg riQEa%%ﬂsf%%’ rrf’aglngotﬁte% i}I %?0018;11—50. In
decision block 3160 the process may continue by returning to block 3110 or may stop.
[00234] FIG. 32 illustrates overlapping BSSs using a single FA. Legacy system 3210
transmits beacons 3205 (3205A and 3205B are shown illustrating the TBTT and the
overall Beacon interval of the legacy system). Beacon 3205A identifies contention free
period 3210 and contention period 3215. During contention free period 3210, legacy
contention free polls 3220A-N may be carried out followed by the indicator of the end

of the contention free period 3225.



t he beacon (optional). In block 3120, if a |egacy
contention free period has been prescribed according

w0 ooosioa9ibeacon, it is carried out. Once the coPCENB10041034259
free period, if any, is conpjete, then all STAs may
contend for access during a prescribed contention
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point is yeserV|ng t he channe I'S perio
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th [ W b Led. A i et |
o DGR b P St S B SR v
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£00236 I n an exanpl e enbodi ment,” the new cl ass
firsts M Al dframe mapy densttucsired iswahdthiah SEAs ainsthei podl. list evememit 4Beered

' ! i zes t.he channel for 20 nsec).
MBI AR 0P ER R R SgPenl B o e
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norg sg}eqﬁéﬂqcﬁ@am fhthe negEDD MAC frame interval. The TDD MAC frame
intervals following the first TDD MAC frame interval may then be used to exchange
data, coordinated by the AP, using any of the techniques disclosed herein.

[00238] As mentioned above, new class stations may default to CSMA-based operation
and rely on peer-peer transmissions in certain situations (for example, situations when

some or all of the STAs in the legacy BSS do not receive the new class AP



new cl ass AP may use various signaling techniques. For
exanpl e, CTS/RTS or a | egacy beacon announci ng a new
W@ERs0B0he transmtted. [00237] During the neRCTUSNS4/034259
i nterval 3250, an exanple f4gst TDD MAC frane interval
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legary %3{8 e{}]érﬁu%é thos disglosad bireia) ddras HETA has algaredethe medium,
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period. dlhsemoerss 8BA @atihenassddpivtediic ékssion Blobk 38%0 88 26urning to

g contended for access successfully, the station
bloaﬁageg&:aso 'ﬁspwaﬁsmm%g a | egacy signal, such as those

[00240] deqﬁralbéihn@h@\éﬁlbo&%éﬂk Oﬁﬁh %%glo%ee} I?I?O({ el E?Emg-rtﬁe channel works

transmits a request (along w a pl a second
accating tPh@lesl@E%ﬂYdﬂl@Fqur£&MlAe o thmaaxampld; CR had BEIF are not

r gl nsmi d. . The d STA
e S AL el o Pl Binclk RO 5 Sobtlieg reod iehidize. fpen a
nemlmlsnés 4(sliek ¢o ComBHmBhRIWER af RS ﬁéqsclass@ls& Q&S,@P)Sﬂtw STA
%ncg e&e ack rate feedback, for exanple)

Selzﬁ% Aane L8e fiest Arapsmaissian P@nsﬂﬂﬁ%oi)wfﬁ@lelderMﬁbmﬁ(ﬁqblus some
mes8@fctedsti r edba

e RS SRR ke ARAGEE, CT RIS e e Pind 0
cleasmt &@karoa\,{amﬂ gewepRitiman Crhaayquesmgs BTAs GRéxbddeURst! RhRin the

k f

STAseﬁgg a[f) the’ STAS eM_Ar(]l ID, and the target STAs MAC ID (if known). The
response should contain the BSS ID of the responding STA. This allows the STAs to
determine whether they need to perform receiver correction of transmit steering vectors,
if steering is used. Note that transmit steering does not have to be used in this case,
although it may be advantageous to do so if the STAs have all calibrated with a
designated AP coordinating the BSS.



further transm ssion. The | egacy signal used to clear
the medi um al |l ows bl ocks 3330 to 3360 to be carried
woi05034108 any of the hi gh-speed techni ques anBCT/US2004/034259
i nprovenents to | egacy systgms such as those discl osed
herein. Once a STA has cleared the nmedium any
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control ., may be fa |I|tated by periodi c feedback
peer cormnumcatlon 1s complete.

[00244] In an example embodiment, a maximum duration for channel occupation may be
determined. Steered pilot 3430, subsequent to rate feedback 3425, and data 3435 are
transmitted from the initiating STA 106A to the responding STA 106B in accordance
with that rate feedback. Following data 3435, the responding STA 106B transmits



between the two STAs. The SIFS interval may be adhered

to in order for the STAs to maintain control over the
w@b@ssd105 [ 00243] FIG 34 illustrates peer- peePCT/US2004/034259

conmuni cation using M MO teghni ques by contending for

access (i.e. unmanaged) on a legacy BSS. In this
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transm ssions detailed in FIG 34 may be transmtted
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f eedback. Follow ng data 3
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the maximrumtine all oned channel access dependi ng

distbuteBS Srelgimaipiraige theaneed for iner-BSH symehionization. 34, t he

t .
o {8 ISR AR, g »
pro'EbkhBe; aMOAR n$B0ARNIrs theymbe fahd héigﬁbdMBS’Sst r@%@n&ﬁp\i\lﬂmay be

FIG 34 to.maximze efficienc e., SIF need not

desafébluenfpe?w@to@bzeb%‘%\%%ﬁ? f%’e% élnglearyfs%nlg smgnepbodimentd GF across
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depl oy nechani sns annel
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tli bel th t
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anismis Dynam c Frequency Sel ection fore
estadishgd AR of Hgpres@ss andinstigiteagesoace shquing ebtowlss folbdws.

t he I ermnethe best
ouzas) AR sEERpATh S oo RO sl Eeaiatoe moss
on e same FA may equitably share the channel. This may be done by alternating
MAC frames between BSSs in some defined fashion. This allows traffic in each BSS to

use the channel without risking interference from neighbor BSSs. The sharing may be
done between all overlapping BSSs. For example, with 2 overlapping BSSs, one AP
uses even numbered MAC frames and the other AP uses odd numbered MAC frames.
With 3 overlapping BSSs, the sharing may be performed modulo-3, etc. Alternate
embodiments may deploy any type of sharing scheme. Contro! fields in the BCH



the process of searching the candidate FA's, an A nmay
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[00250]

Level (RSL) may be re-used by the new AP. Otherwise, in one embodiment, the code
may be selected that maximizes the operating point for the AP (see structured power
backoff for adaptive reuse, detailed below).

[00254] In this example, frame counters transmitted by each AP are staggered relative to
each other. The stagger employed corresponds to the Walsh cover index. Thus, APO



[00255]

[00256]

[00257]

[ 00252] Synchroni zation may be performed by AP on
power -up, or at other designated tines. Systemtimng
woreysloao1oet er mi ned by searching all FA s for nREr/D§2004/034259
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APOblfd‘t aheRtrehiens. | Sﬁﬁﬁarl;l hBe AP TRy SoHAIEORicAL p¥iddd to enable
ystem having the strongest signal. If the systens are

ass??ﬁ‘@?%ftq fi{e %eﬁﬁén@alméel# Alella MR gaused iby st frgrf AYher tzhmes (i.c.

HCI%PHH%B?'?E%?%& 3T S’?‘g Iﬁgeta c@ésk% {hhe {n]%lg gﬁ%ﬂptéﬂ ®nd another
FA idudeg enstdeduled Q)eﬂodsIb@d/meiMsﬁﬂtélht;@W&f badkoff Ry M B&cribed

b 1Weaker AP of the timng skew required to synchronl ze
%6t h AP zones. The weaker zone AP may then skew its

ti M@ @escribed above, APs may be organized according to a pilot cover code.

Each AP may use a Walsh sequence cover of length 16, in this example. Any number
of codes of various lengths may be deployed. The pilot cover is used to modulate the
sign of the beacon over a super-frame period. In this example, the super-frame period is

equivalent to 32 ms (i.e. 16 consecutive MAC frame beacons). STAs may then



This may be repeated for nmultiple neighbor APs. The
new AP can establish its timng wth the synchroni zed
wao 2ovsgp1e3 the two or nore systems. I n a situaPCDOS2004/034259
where all nei ghbor APs are 4snabl e, for whatever
reason, to synchronize to a single timng, the new AP
colepsntlsyy nbgratel deert theaBype@frafnb eintagh RO rdergmARs thd %@185 &ower
Dynani ¢ frequenc el ection nmay be performed b P's
assgratsd wath %&Veli-\él’g tfg% apvepdy AP thay sedect itpiWalsh gode from the pool
! I D O S . Lon.
of SRR fskh el MBS QYEL SRl T oSl S6hL 8, e
thesAR otay oaike tibseoin, ordercb fatrgnghat wywenkesth rTheghip iay re-dsee the ON alsh

t b i at.ed with i zati i.e.,
ool PR RESRE 20 SRR zat o (1 e 2
[00258] m,D{ Eo ghdiliateefabndfaloR o@%ﬁgﬁ@éﬁﬂlﬁy@ﬁmﬂtﬁgﬁ ®e Wi B HARit an

wi th one or nore neighboring BSSS). A
echoytecidentify Ztheir gespective ABw BRusyay desiribed abbree, BA AP ahathdsesn’t
e m.ni.num RSL _associ ated with i i. e e e
dettl T R A TSR sttt e T B bt Benifjne the AP
andPiey @it Hacl AR By HEhSIRY coifiRitatioh nfoRARidnah it8BeRiohOdnd each
measurenents. Simlarly, the AP may schedul e silent
STAapapeRerets a8 AdBpeatesde setansmit the APreonfigvratior indorpaation, as well

- I . y STAs from ot her zones (i.e.
asehrg?ﬁgh%o@?ﬁ%&%@?&%%t € RSL | evel s are excessive,
[00259] t heAdfver8T Agtmeyhe tequirtdido anaihier updh domidagd from the AP, a
%}scgedul edggagri ods, and/%% institute a power_backof f
prefiglfied Paissn (AL &lIPHE FBYORES [2DEETE onsihacme; BAdlo detect the
reSdi@ 3 aniyz ' i Qt, C
reghtsof AEADS R SR BRI Rg B B YR an
obsewatipm inttérival ietbeMAC frame (agnbeweeaf the (S and RCH segiitents) that

.| engt y depl,oyed. . Th il ot .cover is.used tq
is ol BT TEVAP Bor i i THE uBiion ot s Tisapyation il may be
defed i t9dbe liohg BhSugBXRMBhRILe tthe uf 8i r o is:
) equi valeént g:o Sfﬁs (i. e.le fG é%ﬁ@ggrgt ?lsfg%l\l}%% Pﬁ%ﬁ%a%mn delay

betyweere ShAY 2swriatedmwith tthe AB3ansdoFBAS atsbeiatedtveith ateighber AP (e.g.

r ' rvalk. tq_det.ergipe the. pilot. po .
160, O3S BE2QFENE shbGH e kond-RuE SH0E bR ity P RBpoine
Walshscovad sdilegadey framsmit bR @b lwighewndgtved @dm¥ebahte£2dLSThe
avai l able. |f all codes are detected (on the sane FA),

echp A fodqed vipmiermatign meeaseary to alleyy aeichlgr APy tordptest thegpresence
d T - code t hat
and\é%%‘lgli%%%od %ﬁﬁt@atﬂﬂ%yﬁlge gktgé t‘?l d%gbt%é g%e | sh code.
[00260] [ OORXBBYWED pbwei backeffeor ataptiié tavat may befdephiyeh bW heARSsystem

STAs may be used t rans an echo to_j[dentjfy their
oo eeHER/aT e PRIFC WhaE 1k EATBRY ba Bove! ndhe Kisinityzal another
APi08RI be dd6tAH todmpBsIN RAIctAB PEWerdRERHT S&leﬁle to allow terminals

. correspondi ng STA echo, thus identifying the AP and
in hofls zenayite gpemmiect mdximan ¢ffigiener. t Whonfcopgestion tndetected, power

' t LA eacon, ,a each STA.nmay oper.ate as,.
conf QG480 Bl HE50R0y EO6RRE) TR T R Bt
at falhpoweredll afithe Gme\t IAPBSndyi wke AGtruétBred HOweLBAKVd P heme that is

el ghbé)r AP,
synchronized with their MAC frame counter.

[00261] As an example, suppose that two APs are operating on the same FA. Once the
APs detect this condition, they may institute a known power backoff policy. For
example, both APs use a backoff scheme that permits full power, Ptot, on MAC frame
0, Ptot(15/16) on MAC frame 1, ... Ptot/16 on MAC frame 15. Since the APs are

synchronized, and their frame counters staggered, neither AP zone is using full power



[ 00259] Active STAs nmay be required to transmt, upon
command fromthe AP, a predefined pattern that all ows
woeasihy1sPs operating on the sane FA to det ect P€TYES2004/034259
presence of the neighbor sygfem A sinple way to
facilitate this is to define an observation interval
simuitahdatms]yA(Tlfer abjeetifeisgto sbietvube hat kgl ffbldnandt B&Wws STAs in each

rrent not used by the AP for any traffic.
APﬁ? © &P ?tSHt@PE’{gl?ESt@B%W%}FP%hWF\terval may be

h
[00262] def TREBabIQ P Bath@ Ys&NBY A %12?% ki &Bﬁehz? g%oﬁucﬁq the degree of

di fferential " propagation en asso
lntwfqrmOEIdgteAEdaﬁmth&Tmnm upltelﬂédinmvn bacﬂcolﬁtépeg[hhmrmagﬂe used by

» eifuah ad PSR e S Er P RnEtyod Bk Aan fhoRbgH and in

thetdbmb%ﬂiiahsﬁlﬂﬁd%‘}fS‘TA%@ib%ié@éd WwiB aMa®, frame counter O.
echo is coded with information necessary to all ow

Toe
[00263] nej énbwmmschésoﬁespbme tShéetpﬂ@smridé PawneNoi 6j4983BY, entitled

acent P zone ”
“MEfHof el RF Shatk il G BPRGEN oo BGuictings pistoms.” by
Waﬂtenleoyaedsmgﬁeano aae%mg@@ &n@ﬁﬁr@ﬁtﬁrﬁd to the point

where each FA nmust be reused in the vicinity of

[00264] 5 ofAREThemprample gmpoganens of réatsrlnigee forpiptseoperahilitycwithn degacy
sys&‘ﬁ’{ﬁrs g{%‘fé&f i BE8Ae AP feglxrlx?le N E 3 5b8 gltmrlrgiz,l %E gisetaﬂed

to oper maxi num e n congd
abocl’etvadt exspeqh duaHiGe bhit rdlslottad rheleuis dattrdducedin MecH 16t intervals

B S (TN TONE T AL
gapS$320C tRITR5 POWRE ifeskt At khéeh ecF‘?%éeg@e} thb %hé&ﬁréf: E%ﬁlrﬁ:rlge?ﬂrence

with their MAC franme cdounter.
by othes sdations fincludingAPS s h tleat oqwrae |angord1mgt lmemieu;rsuazA as EDCA.

ct this nd|t| i nstitute
Mog ﬁol\\gﬁz‘%pgv\er dsg’gg Ifg?jpnﬁet?ﬁ §tam¢%fy 2\2&% Ha&%ﬁtlﬁsgﬁgth pilots
53 11581ﬁs@te5a6 kethin combieIef theahedigmM 116, f5ulik 1lm%ﬁve gﬁlﬁt as Wi be
MAC franme_Q, Ptot(15/16) on MAC frane 1,

evidgnt faneng oLgkill isthe gty b slofied pde aray l&dnm@atezlsw,th arydtype of
M&@ﬁ%ef"fﬁ?ﬂ%ﬁ &&H&g‘%ro%“ﬁ{l ggrdg%ﬂ?&}ﬁl ther AP zone is

using f Si nu Anesusry. o e objective is to
[00265] sel Iﬁdhlstehamphcﬁmﬁ)ﬁrppaést@musﬁnhﬁbn &isblﬁﬁ‘@a fLAsy 80, ERGRteN hat

o B A T 5 B ol
2.048 s inRNsyRkhiohGusde HWiehheO Eaﬂ Et[ ? L& fa?ls gt %ﬁﬁ%gT @ an
Ekot t S may X

this exanpl'e, up to known pat ern
annpyncg @fR/ dvraion torpet Yaloktof det (eeirt AN s1 Ihdingetic IGFP, STAs in the

o BN A b SRS b, oo A o5 Do AR oy

sen@xaNMpi RTISag0hdve FINQE hb SardRibAY daf A TS0l S%urther.
6,493, 331, ent |Vt(3I ed "Met hod and aappgr gt u%rfdgu?tt&nﬁs

Thig 548 meay I?%SWBHQQWP@ Gpesngissen Gowainthe STAs| dmthis example, jitter
ma}s%{éélﬁﬂﬁatreg?é/ %{ﬁn‘hg %bofﬁ:ﬁnis Tl Qé{ﬂ?ﬁl 2@4@ Sl}éali% g&eees This
malatzthxsdilme ndynoli lEtWemh:liﬂJMt/ﬁﬁa"rlapphhgrBS% abéd ivith Wrbdhortened
TB”hesg Q]%nous other techniques, such as those described above, may be combined
with the technique described below. Once the medium is reserved for modified MAC
frame 5330, using any available technique, slotted mode may be deployed to maintiain
possession of the medium, to prevent a legacy STA from interfering with the scheduled
transmissions, thus potentially reducing throughput gains of a new class system (i.e. one

using a scheme such as shown in FIG. 15 or FIG. 53, or various others detailed herein).



systens is depicted in FIG 53. An exanple MAC frane
1500 is shown, as detail ed above with respect to FIG
wa2005839bdt t ed node is introduced in which sl oPCT/US2004/034259
intervals 5310 are defined.sA slot interval 5310
conprises a MEVIO pilot interval 5315 and slot gap
[00266] 532Qn tHfk &:RHIQISnEH BlabNARHS g)ec@?o S50MNru1dsQ0 5858 MEQhannel.

the channel frominterference ot her stations

Prior Fftﬁhtﬁd?quwﬁ)shwétaﬁwm fétd@tmtbﬁ p@semue ofihegher R/, either
bﬂgﬁeﬁ@ %{P%J&oﬁd r% "PYane S%%%%owzfqﬁmp’ls 8t awizgds however, to

pehm&mm@bdr@srheﬁﬂgn control of the medium FIG 53 is
ly, as will_ be evident to one of skill

il
[00267] : n Sk gelt ﬁ/e?@%gr(é} ng(s}rb%bqﬁgydeg@tqdﬂ @I@rw elessgARicath seize the
f
chdzg)%églﬁ?/ ﬁgn ﬁ{er 2{? S br[ngBglG SJ]V(?{OEQU 'cI @ﬁ%ﬁ%ﬁtgg chlass I‘Ag; §%§mlts

pilof with Ialfsetquatqydhat mesnbeothed EHACYO B@2hd ﬂ:heamslt (e &) ﬁch @le periods
ﬁﬁe“, l\/ﬁ f,]ﬁsrre thaﬁ are multiples of 1.204 ns. The
any yQueer AP IRy fRUSS: to be 2.048 ns to be synchronous.
[00268] é}: Ptﬂhs ndRlcHes ABeAGOR THiaHs tat alldwEit (o &Eﬁ%)v th%%&é‘xﬂ{é?i’b%ehxed

duration to get STAs to set their
duygtipn detwnﬁdwtqbee aBsThitwway He noighiyr gmshrbhizedivith she legacy AP’s

al bed I AP
oefi2h§8od SE i Enohy 5 B SR SBn 0GR Ront | cal crs 1o

[00269] CI ea1he (nebv blass BBSnfayir delier the TdafndF Tae 4MBYpdift Buring its perrnltted
nchr onl zed transmssion fromall the STAS gt

intg alpihich qap be delayed by degapy BSRares. Heinawilass @M@y rehnqulsh
| 8s, Thi
the TR ARG (R0 bl Blbifee I BB i B AR, e Fpemdagnew
class/ &P seiizel the cb‘aimef tichevk EBTIS linMedi oY 3n GgaRkble period of time.
chni g such e described above, may be
FulifHR e AT Feblishei PHOGS BE¥ (T AF BT Cansbient fith the
MAEfEMAR t$nif $%%Hl’?§1efiorT lef hed WS ddadsiR ok % ’onufb)ﬂég msec
any avail abl e techni que, otted node may be depl©
bow%lamﬁ nf |t1m ne\pdé@ssél’ ododkt (Iihés meag new dlm;s SERAE mayamamtam
min ferln with the schedul e
Sylicrﬁg’.% “0 A%O ¥ f;ﬁ’ﬁa? TS fpervaly e dRtGTERe dg Hispti AP has
selmitﬁéc}m}ma new cl ass system (i.e. one using a schene
as shown in FIG or FIG 53, or various others
[00270] det Ehfr BeW ﬁ@ﬁ%mm%am%]ts ﬁnmemamr@etersrm e beadw rRaw of the

| es. tQ seize
a&hgn o er%ﬁ'ia% H‘Q{ldéi%tﬂﬁé }% Fowev efSP a%?lgé %gﬁﬁgag hq %‘ﬂytencgy of pilot
traubedission theougheutpthe MACE frafe a9t @hat Etﬁ&neﬁl d1A8TAPYnay schedule

i sten for the beacon, or other STAs
ST el BT shec PSS oyekns hedperindigelist pileg Jarthistcase, the

STAaWﬁos%ea%ﬁgﬁm@ntSd%ﬂh (}%0@% dq\%%g{ets t}ﬁe tgm (t%?it epenod

BSS(s) has been detecte ass can
Othen § TAls alormot klbyw this msdrthetafmtg ust 8 threstodd deté'@oﬂ mojahdaxb whether

[ USers ne ass. AP.transmts pilot with a
the ,ﬂgg %?S’E“fw ‘%F‘é‘ggfﬁ ?ﬁ"ﬁﬁ? ‘to use the channel
[00271] . Ris ﬁlblé' tBatRES T A dfayaiibsim@gs ot bH@R ikt §Hre BPi s%ggased to

£2)

[00268 The new class AP may set a tiner t
transpit, ot Bigk theyAR hetransanitiing stesredapilotiied STA during ﬂ’)lS interval. To

prevent other STAs from using this pilot, thus corrupting their channel estimates, the
AP pilot may use Walsh covers that are orthogonal to common pilot Walsh covers. A
structure for assigning Walsh covers may be deployed. For example, when STAs and

APs use different Walsh covers, the Walsh space may include 2N covers, with N covers



duration determned to be fair. This may be roughly
synchroni zed with the | egacy AP's beacon period or
w@ggosobriehous (i.e. 100 nsec every 200 nsec). PODRSAP4/034259
The new cl ass AP may sei ze sghe channel at any point
during its permtted interval, which can be del ayed by
reséreeh oy Aﬂesanﬂsme Seminder NS ThRSS0ARI BNt £ ives WPsisidd '@ cover

chann before its tinme_has expired if _there is no
thaHS&P‘f‘IﬁEd Figh S IaeE IBHES 19896tV e 48" AP ashiopse. t he

cha , [ [ n .
oo EQEIGh S e e A el 2 kol B ST G 0
STAHe ttmmmil tasi¢ dAﬁng&bre peescriresi mteexnaﬂ Vit i podsebldME STANRILS to

t.i m.ng _est abl.i.shed., That w ¢l.ass beacons occur
reog bt S o, BT FoAe e el S o BB Br & Geacvel longer

thaﬂ_ PI[FS WRY prdvet ﬂsaﬁén%zéﬁnﬁgﬁhm% Eerﬁ¥ W&P&Hﬁé%f pa fSHFS

‘X@ ooking at these speciflc intervals to determ ne i
andy GTHTFH%FE 1hissoasupiedd If het, BieahPenay inf0cdiaklyTieezertbevchannel by

tr ‘b@ﬁlilﬁpfﬁt”ﬁfa@?aﬁ%g&pg' ts frane paraneters in a

ae paraneters may include the
[00273]  pi | Méwiose chadned pasmigenitd Hag ki NAteling ihfeRRUe e IIref ?6 usec).
pilot transm ssion throughout the MAC frame. Note that
Thif 1ygayn ehinaelaeesupgnciresan deen spiaeed Ttaskepn coff degeey tuserss rduring the
o the periodic burst pilot. In
pm%ﬁ?@%%%?%&?&gﬁ%@%kﬁﬁ ose assi gnnent overl aps knows
[00274] t hi TheaRGH mnstrtesddsipneditd atcotmicda inteadpepsbilitgthincetihe duration

T K h h f h hol d
of ARl Gt 46 sSoan i e KGR EaTIa! e caidy oreamampdatadin a
glvéﬁJ EmBEdilRAt, REEREH BRY . Herﬁlﬁﬁé‘r@& to k@ﬁ@ﬁ%ﬂha'l& dc n%b%§ V%gﬁ the

that a STA'may transhit a pilot at t
new glassupésdabsmot haveroniro] Ofdhe theabelt(be. oexistin legacy mode). The

R B R R EET by Bmilona s P drinbi oot rSaget gpytime

follbhi-ﬂ‘g LPildt URhiAEsibh €.¢. veNERL af8 trafi@hie Sor § e \Bs RiusRhted in
use Wal sh covers that are orthogonal to conmon

FI |5§ot Wal sh covers. A structure for assigning Wl sh
covers may be depl oyed. For exanple, when STAs and APs
use di fferent Wal sh covers, the WAl sh space nay

Exanipié BabodithenavEiisanced §02. N povey saeaxeser ved for APs,
and the renmai nder for STAs associated with a given AP
using a cover that is coupled in a known manner wth

[00275] th%ét@ﬁéae%ld&@ AP 5 \Mhsbiec %ﬁﬁ%dnﬂe%@zﬁ%%\%%{‘ JaHSué“eA’é’pects

class AP transmts an asSignnent
ln’tredaped tabong, haveBTes additianahsspidts.t dn ilis dxarhplg, arh enhanced 802.11

PSS MO BT Vi e PRSI PR e diplan. 2 ell as
con'ég&dndugoddﬂaﬂ WA IndsOdgig stridn@ey &dr ﬁs@%%le AL lp&é:rsdnd-r&yswal

prevent this fromoccurring, the A { sense’ t he
layegh diaeg off gill in the Sﬂ%“alﬁ@logllleﬂeéhaﬁqmé' af illustratévecbsap o€ dkatures

: e the chanpe
o {8t BSAOERYO TRTLL S S8 SRB0R B sy
sysieinamrcqiembnﬁy as;selgﬁmmt@efmim@ &ithl v@hb@sioth@f JyBfeival s
of ,ﬁl FS (1? usec?
[00276] e example embodiment, detailed below, features interoperability with legacy
802.11a, 802.11g STAs as well as with the 802.11e draft and anticipated final standard.
The example embodiment comprises a MIMO OFDM AP, so named to distinguish from

legacy APs. Due to backward compatibility, as detailed below, legacy STAs are able to
associate with a MIMO OFDM AP. However, the MIMO OFDM AP may explicitly

reject an association request from a legacy STA, if desired. DFS procedures may direct



Thi s way channel occupancy can be guaranteed to keep

of f | egacy users during the period of new cl ass
we@b0341v2 usage. [00274] The RCH nust be desi PeiEUS1004/034259

accommodat e i nteroperabilityy since the duration of the

RCH coul d exceed 16 usec. If the RCH cannot be easily
theaejectutndat edariothea AJ1 thensuppbeslie@Bif opdrittonRGHi¢EMaPBe a legacy

aIIo%R’_&% é@h&Aﬁthelegacym)es when the new

AP @rzagt H}ﬁ&e hve control of the channel (i.e.

[00277)  COCKIIMO IOFDMUSLAs HRUBle toiSodrarl R BY 85‘?1?29810%5391%[ £S5 or

by permtting STAs to transmt access requests an
Indepandenii BSS ABSS) whemmn%memt (Thws, fossiith dpenstio, sucﬁ a STA

Wﬂﬁz‘rﬁp@ﬁﬁnsméﬁlb‘@a atienyidafidins o YEb b §omm F%@ﬁ&lﬁf Bs pntiqiated

findbelet bEZO2DEIOW IS an exarrpl e enbodi ment illustrating
various aspects introduced above, as well as

[00278]  addWheBregacy ané MBIO| QFDM STAx shppkdhe sameRFacherut], cither in a

o530 A Ao, AL 1R S D M

sped‘ailanﬁkds oBepa bl Fith et n?SSOqulaUm .Hilg stBéiraMﬁﬁsk 8y ffat no
sical | ayer. Those of skill in the art wl]l

ad Q@@E ﬁg et chnish ifergrenae) in datraghiced tos lagaex SEAs dheumeanded
sigbaR ﬁ’éﬁd\ﬂh Hepdbp ‘i—te%%%d(iliﬁpgd Bhibly 1se§9é14v}’ar&‘g&%at € with the

teaching hereinto egacy
SIGMaBrmkobleighdyt §02.1ds Wwelsed Rsé\'.[lEWa&uespﬁ tladbleladyySIUNAL field are

st S fEH b AP P8 (radled PRfoaDopbieabiHIRS GRFHTHisgERpction

(A@Fb%d%ﬂaﬂed W) EratdariitarPihbrifS oMl nichfind ggtch@f? legacy and

draft and antici pat ed final st andard The exanp
MIMich S P S TdsnpPesieds af MR IOBDRDER, 3. hl&néJAPt cand the SCAP

I T AT N ———.

det&mn@&slgcnhatpg) swhtdulé. MEVI O OFDM AP. However, the Ml O
DM AP may explicitly reject an association request

[00279] ¢ o‘ﬁfﬁ descahed yooxe,e high perderimange pr@lqonegu@@ﬂmoﬁfem@dy leverage

e R A VAN P AN b NGl vhn R of
thisVeMpE- A BRymbd dda it 7re Mefd@e&]ﬁla\zﬂ\xSTF@llawmgaﬂb &el&@al example

‘ %H ociate with an 802. 11a or 802.1 g BSS or
attry EFépendent BSS (I BSS) where no AP is present. Thus,

[00280] f OT AGMARIRPSF dld PHY I%H%harﬁ & &n&%éé&n 06 R tln%llgg e%lﬂgit the

mandatory features of 802.11a, 80 as vve
Capamtwd‘tb%lhﬁhl’l@phmmeldraft of 802. lie. [00278] When

w0 B ALy e
reqﬁlb@mmi 6Chigi Higo lei@e&ﬁ%ﬁégtl&ﬁe CdealatéﬁE}s Kpdifition

npatible with t eeX|st|n 80

may d@c@ﬂﬁ?veﬁlawhs@pmmnﬁ@s@d Cotrahnigegsaete ﬂnw dnaisn elr using
cenjerﬁz%ﬁ T aﬁﬂﬁﬁut%& séﬂéhﬁlﬁ%ﬁ‘ﬁ%a%?y io%gg(f ¥ys§ Ass Loweiatency provides

many beneﬁts For example, low latency permits fast rate adaptation to maximize the

physical layer data rate. Low latency permits inexpensive MAC implementation with
small buffers, without stalling ARQ. Low latency also minimizes end-to-end delay for
multimedia and high throughput applications.

[00282] Another attribute is high MAC efficiency and low contention overhead. In
contention based MACs, at high data rates, the time occupied by useful transmissions

shrinks while an increasing fraction of the time is wasted in overhead, collisions and



SIGNAL field in the PLCP Header (detailed below) is
backward conpatible with the SIGNAL field of |egacy
w@oms5M039108Jnused RATE val ues in the | egacy S| GNRCT/UE®04034259
are set to define new PPDU 4gypes (detail ed below). The
Adapti ve Coordi nation Function (ACF) (detailed bel ow

idlp @emdss Wadted timeonstha biedymo a1 @egied rtmfaﬁg}mmedﬁlﬁ@asyweu
%E\ gg{%‘SOZDM frlods of 802.1 e EDCA, 802
as psEpit %%étl‘?i@é%t‘ tig }B@E?éé@’eﬁéﬁ@sz mﬁy%@at%mm)ﬂam 3 gingle
t er V,
MAO! 8550 ﬁg%r Fﬂe@%?{%& J deé Blmeffo (RhELM %ﬁéljag]?fe and

the AP sch scribed above,
trapang oreriwade MAC is required to effectively |ever age

th h t bl e t he VBV AN. ph |
S N S T
[00284] eanﬁé BR4th 1@%@9&%{1&%&% AailEPbLRW 3R @Js%ﬁ%?{ﬁﬁ@&ress the

exanpl e attributes: 00282&Adapt ation of t
a fr\a@tmfoaﬁalqercalﬁ@m gl wannep dleat iebidkovtard edmpaibd with S0B4 1g and
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mechani sm [00285] h describing the exanple
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Fil&sbleiFrahodyedhgjpnng Earlier Termi nol ogy Mapping to New
Term nol ogy Ternms used in prior paragraphs Terns used
i n subsequent paragraphs MJX PDU or MPDU MAC Frane

sl T AR S O R 05 P,

depiasranedpsniatien g o cCaHnoAviAIChfram bsa(on eﬂagnEﬁts)ag’ﬁhm a:n aggregated
TR SRR e T SR s o
frabmbfts) G500 WaikiHn Tefna Q_é%r%ga@@%ﬁfe) 358N exglﬁl:l?%a@p imbfhorate header

transm ssi ons everse lraffic Channel )
CO@@FR@&!Q%edﬁ@M-bAP“OrAsm@ﬂmMA@lrf@mesﬁiZ@rfsnm H’SBIU 3530, which

d
e R e e oG GBS IR, o2 are Fymin
enﬁpﬁilﬁaﬂd& deteies SoAEmMEnts) 3518@H thRAGHR %Eﬁ@éhl@hteof ¢, When

regatlon [ 00286] In this exanpl € embodi nent,

Pnf"f‘“éklﬁ Rabled, Ahsetrame Payasd wAY be epcppted Abe MAE fiamedgader of an
%?gﬂe&tﬁ%xrferié:ﬁ%#ﬁéd Qf ¢d ge or nore MAC frames (or

nents) wt an aqggregated franme. Frane
[00287] aggﬂ‘dagaMMlqyel frats dggagemmamljhsatde@mbéﬂ PettiItrdiBiméssion of

A O oot R iy o
sarﬂ@%@bﬂvﬂ% SEA' O cAO %ﬁﬁ%ﬂ%ﬁ d&B013 %Pel{ﬂgfptﬁj@ﬁ%ansmit

whi ch may be transmtted as a sin
framgg reidared Hams S3peatedyfanes, atpmnehméqomdeam@ SfiAameThis is

e SRSV s Pl BB s TRRABIRG' B gp e
defiy thesten Gk BdulpheT KOs f P%ﬁﬂf@%ﬁrmgfm@fb@aﬁﬁm%s vhen

frane is transmtted "in the clear 0028

thq\AE;mfgﬁy@ baqkrtgrmc]ag’@n@g]gmpmﬁqto rggltlpl@stpcqj@gg |’S|‘Ib¥§d This 1s referred
o BERU3 R Bl EATERACHAD F Sl 5,
[00288] t heAn example aggregated MAC frame transmission (i.e. a PPDU) starts with a
preamble followed by the MIMO OFDM PLCP HEADER (including a SIGNAL field,
which may comprise two fields, SIGNAL1 and SIGNALZ2), followed by MIMO OFDM
training symbols (if any). Example PPDU formats are detailed further below with

respect to FIGS. 49-52. The aggregated MAC frame flexibly aggregates one or more
. encapsulated frames or fragments that are to be transmitted to the same receiving STA.
(The SCHED message, detailed below, permits aggregation of TXOPs from the AP to
multiple receiving STAs.) There is no restriction on the number of frames and
fragments that may be aggregated. There may be a limit to the maximum size of an
aggregated frame that is established through negotiation. Typically, the first and last
frames in the aggregated frame may be fragments that are created for efficient packing.
When several encapsulated data frames are included within an aggregated frame, the
MAC headers of the data and QoS data frames may be compressed, as detailed below.
[00289] The transmitting MAC may attempt to minimize PHY and PLCP overheads and
idle periods through the use of flexible frame aggregation. This may be accomplished



same receiving STA. In certain applications, it is
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3610 (2 octets), a duration/ID field 3615 (2 octets), a sequence control field 3635 2
octets), and a QoS control field 3645 (2 octets). In addition, four address fields,
Address 1 3620, Address 2 3625, Address 3, 3630, and Address 4 3640 (6 octets each),

are included. These addresses may also be referred to as TA, RA, SA, and DA,

respectively. The TA is the transmitting station address. The RA is the receiving
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illustrated in FIG. 38.

[00297] Further compression is available when the source address and destination station
addresses contain duplicate information. In this case, Address 3 3630 and Address 4
3640 may also be removed, resulting in the frame 3905 illustrated in FIG. 39.

[00298] When fields are removed, to decomipress, the receiver may insert the

corresponding field from the previous header (after decompression) in the aggregated
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[00301] In this example embodiment, all management and control frames that are
encapsulated in an aggregated frame use the uncompressed frame header with
Aggregation Header type 00. The following management frames may be encapsulated
along with data frames in an aggregated frame: association request, association
response, reassociation request, reassociation response, probe request, probe response,

disassociation, authentication, and deauthentication. The following control frames may
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scheduled. In this case, STA E remains as the source (transmitting to STA F), so no gap

needs to be introduced if the STA E transmit power is unchanged, otherwise a BIFS gap
may be used. Additional STA to STA transmissions may be scheduled, but are not
shown in this example. Any combination of TXOPs may be scheduled, in any order.
The order of TXOP types shown is an example convention only. While it may be
desirable to schedule TXOPs to minimize the required number of gaps, it is not
mandatory.

[00304] The Scheduled Access Period 4130 may also contain a FRACH Period 4150
dedicated to Fast Random Access Channel (FRACH) transmissions (wherein a STA
may make a request for an allocation) and/or a MIMO OFDM EDCA 4160 period
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trangiidsiomyprivake the readuesthef sigaed AN @R at Tus)allamd/the smbsequent

sche e SRR 1 X ReBTouD st B TBBEGIR BE KBRS per  ods
ar ehR ST @kbséie 420 Wheaqhe E@ledllBe ASGBRmeRN lolf TXGIE(AP-
M MO OFDM EDCA 4160 period, M MO STAs use EDCA

STAsSddeddr wd/ar SToebESs arcnacivded untbaiGTHRIWL clerents (Ax1§ — 4530 in

cont i c e Jr aANSHL SS9 [ i the
ric R B SRBRISCED AT SRR R bt
the faiéabe e SONP 4180 degicared to TRA CNPA 1800 a8 @ SandQ pkfebted portion
schedul ing during the _protected contention period, In

for ERC4 enamiiom e, it [oB3d5p0 veheduisa I X QR Resigmentssrg icluded in

_ . t. qugh .
e o
any HBRAGIH )guiotected fiom logdog BT At the MNAV yet forf thpiS@tAGtt | on
froml TAS, | ired, the AP cede t .
SOl amaTagh of sfieaedat oo s T KERSE TR dpine
the M}‘(Pfrﬁﬁ%bg endRéeldd Bt arPACFTRPabilifed AIBMBSS. In[ BR3Modident, the

this embodi ment, M MO STAs obey the SCAP boundary. The
lengthy of tIGTRCAE does not change during a Beacon interval. The length may be

—

indicated in the ACF capabilities element. An example ACF element comprises a
SCAP Length (10 bits), a Maximum SCAP TXOP Length (10 bits), a Guard IFS (GIFS)
Duration (4 bits), and a FRACH RESPONSE (4 bits). The SCAP Length indicates the
length of the SCAP for the current Beacon interval. The field is encoded in units of 4
ps. The Maximum SCAP TXOP Length indicates the maximum permissible TXOP
length during a SCAP. The field is encoded in units of 4 ys. GIFS Duration is the
guard interval between consecutive scheduled STA TXOPs. The field is encoded in
units of 800 ns. FRACH RESPONSE is indicated in units of SCAPs. The AP must



transmt in a SCAP nust termnate its TXOP at | east

PI FS duration before the end of the SCAP. M MO STAs
w@b®es/ostiey t he schedul ed TXOP boundari es and cpOpPUS1084/034259

their transm ssion prior testhe end of the assigned

TXOP. This allows the subsequent schedul ed STA to
respphditd aireguekXtdeeived msing ancefRACH PPBUCHw prwidihg tie STAl with a

sl ot TR G o SRS

[00309] G” @i %'lg@?sahﬂ‘ eiz{?ﬁ IQEBhéw%«? E@%&%@é Ased ﬂ‘pg&%ﬁﬂ&tmn with

Il ed int franme
HC(ﬁﬁsamd@é)%y Ilahlsy)Bdwbn mﬁeltvhb(lbuﬂmatedmﬁi bedeonSENPA4CYGhe AP

has ggj%pf g%ﬁg)sf)l C@_'aﬁé% 1 Jﬁrsgiré du?egggacgfpéI?{L‘Rﬁ%oengention-based
acce%@la@tﬂuh@@bﬂﬁ%ﬁﬁah&mn@o%mmyped in the SCHED
frame, then the entire SCAP is set aside for EDCA

[00310] ¢ r 4w tssmgoﬂig P(Gdeh@dPﬁgaﬁaﬁgerﬁm@:m} Hiroh deutawitli theradditional

capgtSH9 Bt it Gl et O UNCRPL RbOhcahlbfe, HRe QG rp i P as

in tHEPOF | le)datdlafCAB ibhpolﬁ%efmyn e ih FECA@dnhy aBdea®CESCAP
capahbilities elenent. In_this enbodi nent, the |ength
for %ﬁhe’fhﬁéd SPoNpLieN e &S BeWR i Flfé Rurin ﬁgB%@cgéaE@wak Sy Jpay use

oy TP L LGy BT P10 0.

F, ahe BGAR 4100 AHL. (Ror smalesty; el axaa@gelm 4patogs hot(shOw any CFP.)

ThephR Al PR dBOREROrion, L e Mediimapdqsbied ot Fl ket Adpescof prgess

medhﬁﬁl%@ ked A ﬁ@“ﬂ%héd%ﬂmg hﬁg&%ﬁﬁnhncﬁ%cg&em&@ﬁy f- medium
field is encoded inunrts of 4 nms. The Maxi num

OGCIS(ZAW TAGP smeerdglmg tashiigue eBlYtH@edenhWﬁdm Fﬁhp éBrilefsinmines whether

T. th duri a
admi i o By 8 bha st e ubt s ol FREN B including
meaR@lcWRefpaRRSERHE médiugioe sdtdpedionl A TXOPS The field is
encoded in units of 800 ns. FRACH RESPONSE i s

[00311] | hdieafemd;assaginteds CHPs arafeeribathaboyp. s {iBstraidehermnmey CAP

ve
423 i ST I TR 22 R U TR OB B A Tl e Rafl oD wicca
TXCEARSOA[ 0U3R9Poll 423442 Ahothsr Rall eiRaAPlie taxhshted) fdlowed by
rZﬁCAP rmg ﬁdﬁed | ogiguncti on with HCCA and EDCA. In
anOLRT TeRRRTE SN %3 ustrated w th beacons
[00312] 42]]@9&918 debi&iAl A88ve. lelﬁgﬁatfvleee‘&' id W0 4220 is shown in

adaptively intersperse duration of
FIGc didt eNeiiows BRSEY TX0Rs 422446 aﬂwesm & CKNP mnomitted in this

OFDM SCAP. [00310] Thus, using the ACF, the AP
exali‘?ﬂ operate as in HCCA, but with the additional

[00313] CapRBICAR ¥10% agkhReRin FIE. mgrm@31$>efo@rthe$féﬁlfiat E&aﬂed in FIG. 41
exanple, the AP may use CFP and CP as in the

inclading @ateptignaABT$ & SebIAe0 FPEER 4188, ard Sphqcl@tgd Aeﬁesshﬁgnod
413@! 1 ocate a SCAP for schedul ed operation. As shown in
G 42, in a Beacon interval, the AP nay use any
[00314] Corﬂthenam amdicdtesp gchicddied f opseramﬁi @Bing Otheb 38R 11 aDekwsy Traffic

Indlcatlon %/Iessza%gOA(DTH\/IgAPeSAéggseoas follows. The DTIM contains a bitmap of
Access IDs (AIDs) for which the AP or another STA in the BSS has backlogged data.
Using the DTIM, all MIMO-capable STAs are signaled to stay awake following the
Beacon. In a BSS where both legacy and MIMO STAs are present, legacy STAs are

scheduled first, immediately following the Beacon.  Right after the legacy

transmissions, the SCHED message is transmitted that indicates the composition of the



and SCAP 4100A-1. (For sinplicity, the exanple in FIG
42 does not show any CFP.) The AP adapts the
w@e@posdindn of the nmedi um occupi ed by differ enPCT/YpE®4/034259
of access nechani sns basedggn its schedul i ng
algorithnms and its observations of nedi um occupancy.

Sc}&ﬂyleaclz\echsh | Pgioide ¢ M@ capayleDSTASPhO Qehedhit@ A a particular
det erni nes whet her admtted QS fl ows are bei ng

Scheguled ;Acsgssah@ioderpay steep tiple thegismaingst o6 ks Sﬁéﬂ’u@ﬁdngake up to

e medi um for adaptation.
hStFiggéﬁﬁqﬁwggn a%lg%cé%t ed CAPs are decri bed above.
[00315] An WVhiiowst othén medmaﬁ’m;b@atﬁ%ParéZa&@bhed witloWCH. nFEE.GI3 4Eows an

An AP TXOP 4 is |l owed by, a Pol.l 4234A. HCCA TXCOP
ex A RPPATIT Notsor e ASens ) TR GmpRAce apessthen & SCAPS 4100

1ntér§2§:g%ﬂ1 Wite GonfeRtib2BREq baﬁcék@ %eEx%g s 14656¢€ CTHAX e8P tie fair”

00312] EDCA i s descri bove
shanlng -3 ttlneamednemewhenp MIMDCQ0 S 0@ s sphcxi/uied durftigGhe SL.AP while

4222 C hown P i tted
IV pRH RS R U°F B saniention e s vk KemelATRA, Hessent
I‘“’T‘kﬁ%ﬁréﬁ?bﬁgs‘é?"é‘h??%ﬁ ?‘%ssgf’é@s%ﬁmfﬁ EaBleadh STAS

[00316] andAsdsesEibed @bm@a daes SCHEDoahess289 in p@o%@m’ nmebeap’receded by a

TIPSR G PRSP BRSSP ey cas o
Self @l cﬂh& legﬁb? cledinyg sigh4l) & ms r@q@ﬂeﬂﬂﬁkhe(ﬂeaé&ﬁmfﬂ Bp set a long
for_which the AP or, anaother STA in the BSS has

CFéafe KrBiseedll osktds fran gyt FEving | Iggacy| S TABVIAOCR g dbe end of the

f I eacon.
BeibtEh Sty b MY RO obpi B iz s
[00317] | eg@pglm&EAslowlatewmtm With atlarge muebend £ MIM® SITawsimay be
Beac ht after  the.l cy, t smssmn, the .
en e e G GRS OR S P YE R a4 1 Rl assitaption
is GRS §PAS, Off %ﬁék‘éﬁﬁ et déﬂlf JirhigeRsoizess o‘i‘he AP transmits a
MI\/DC%EIabIe STAs not scheduled in a particular

Begoheastabdishing & tang (IR 446ld) and\a s;hbﬁéi? 445&0 th Beacanalﬂﬂlelmfoﬁbwed

oy b BB IRAT Yivin, O R o™ o1 TR G 2, are

schedlbd ecid-BackCH.THI @mode3of dp¥atian W@Eﬂv@de@ p@ftﬁﬁlkél{‘ ower
where each Beacon interval conprises a nunber of lg

mapagsgenh s s pdiAsareedite Avalsieaidicalty fralisten @&@EDF;@@SBWQ and
di

maff et TS Tt S b sch@luleg A GRS Sop ™

[00318] V\A|1i ProtddddionbentiQn-Basddonsesss €ort TEMOD rSFTe*n;t isopl'opﬁlred(ij ahugh the
] STAs, i f . . . Interspers

FRACHT Srbiriay HBRA dionaishidod S i beduird Apwes Rrviod akpgaf the

sc§'ﬁ/%ﬁoo[ CL%A@%J SThs 9@%%&&?@ @ozﬁ@xﬁib%»ba{s&f‘ aceb &l HE BRAAEN dlring

the CP 4420 P Tmy be preteded

[00319] Consecutive scheduled transmissions from the AP may be scheduled
immediately following transmission of the SCHED frame. The SCHED frame may be

transmitted with a preamble. Subsequent scheduled AP transmissions may be
transmitted without a preamble (an indicator of whether or not a preamble is included
may be transmitted). An example PLCP preamble is detailed further below. Scheduled

STA transmissions will begin with a preamble in the example embodiment.



CTS-to-Self for protection fromlegacy STAs. If no

| egacy STAs are present, CIS-to- Self (or other |egacy
W@ b@ansaigs si gnal) is not required. The Beacon HBCT/H§208€034259

a long CFP to protect all Ps fromany arriving

| egacy STAs. A CP at the end of the Beacon interval
Erdk Re¥svepeW y arriving I egacy STAs to access the

medium [00317] Optim zed | ow1latency operation with a

| ar ge nunmber of MEVI O STAs may be enabl ed using the

ons20) - S1S TR SPREL S O S al i o SIS e amors
Fof egithple, i0nl ITA iisubhasle k6 J0eHdeSSCHRD MBsshEANS Will hoflbe able to
Beacon, establishing a | ong CFP 4410 and a short CP

utilizpits TROBe € & feheduled TXAR foeswetibegin airthe assigned start time, the AP

r: Lt Il ega S . ..The
me ARy by Rt RS AOER I 5 St R G potedutea
TXaprer he AR ahys osenthe peded oDk iviiged dchivisd TNMORGES MEOAP. Turing
t STAs need to awake periodically to listen to SCHED
thened Balde S Famay Haysral ixpner Jrnes S Tasdn Poftacy T4y The Paliaay be to

theSP1IE itk Bfisde tﬂé&ﬁh%ﬁéﬂ??@%l%%%]s THE Ph§aE i‘?%léngqated prior

cont enti on-based access I'S prov
to thie mexicich¢dwded RAQPL or MMO EDCA peri ods included in the

Sch | ed A Peri od, 4130 of, t S 4100 .
[0021) S A SO RIS T G108 RS heds it EXEE Feimates
carlid I ThE AlPh@aihidde Qecok@&r}égﬂralﬁﬁﬁ‘tﬁﬁg Wt b PERS ahaduL gﬁid tof the last

transm ssions fromthe may be Schedul ed inmedi ately
trapgnisson pigthe sehedulied SX6P. ofhe AR n@grEDtermused Ritiod SCrECheduled

e transpitted with a preanble. Subsequent
T)éq:}ﬁé%iﬂe%’%ﬁu%tr‘%g%ﬂﬁeém ons may be transmitted w thout
a preanble (an indicator of whether or not a preanble
is included nmay be transmtted). An exanple PLCP

Profecdtedgonfentionjet aj | ed further bel ow. Schedul ed STA
transm ssions will begin with a preanble in the

exanpl e enbodi ment. 67 Error Recovery [00320] The AP
[00322] may Assiesaribed aibsveraoSEARImsy hiso comamve pyrtionalvdBaldERo FRACH

T OO D AT
cottbitiohaed ddced p%ﬁti@ﬂﬁ%g ge g?é@r:%éslqg&hg LA B AL Stﬁg,y

assigned start ‘tinme, I'nitiate recovery
[00323] tr aRwieated nepntantign Pee8pkitests tlbe ddtendy othedudedurnpsstion by

hed XOP,. Th th i od .of the..
el £ J6 e itoh Foipeiio et g KR exbefting. Ap the
prof@yed EBO3HeriocdOMINGD OFDMIST A3T\ey @hnshat fradeSudng EDTA based
Poll may be to the STA that m ssed the schedul ed TXOP

accsps ayietested fromacontepdioparith legaest T Awk ddsipg lagecy techrigues, STAs

R3S TR s TR PSS et
theTMA(APleadayr. | Howevat,ethe GRAECHYis hymbreastficicht mbghsadf wrotAdiy the
san{ilc]ac eE:tictmh eDS:grgg t%fe FIR%}C %Se}'iod, STAs may use slotted Aloha like contention
to access the channel in fixed size FRACH slots. The FRACH PPDU may include the
TXOP duration request.

[00324] In the example embodiment, MIMO frame transmissions use the MIMO PLCP
Header, detailed below. Since legacy 802.11b, 802.11a, and 802.11g STAs are able to
decode only the SIGNALI field of the MIMO PLCP header (detailed with respect to
FIG. 50, below), in the presence of non-MIMO STAs, MIMO frames must be
transmitted with protection. When both legacy and MIMO STAs are present, STAs




transm ssion in the schedul ed TXOP. The AP may use the
unused period of a scheduled TXOP as a CAP, as just
walemsnsdiesl. Protected Contention [00322] As deBCT/Ubmd4/034259
above, a SCAP may al so conggin a portion dedicated to
FRACH transm ssions and/or a portion where M MO STAs

usingREDUSE afddbApfcodieeiimag .usd helsgacyORTSIT TP Beqagdion HEREGion.
periods may be protected by %he NAV set for the SCAP.
Legagyy B3 8{CHy mfeste thedenenistird /T RIRHr Birdiames poig legesnpspamble,

j ermtting STAs to indicate
PLEE A £ OPRT Hhhnf ForltsP g

requests to assist the AP in scheduling. In the
[00325]  pr AVBOe trafDssipesr mayl als iz OfRM STt omayecherismsiprovided by

the QA En R TS, HgReySSHRdon bl A foos s R rgamissions
o FARthé D, G 60mI XGPANbixeP STAYSRE (B8 DL Bibi Protoco)

status in the 802.1 e QS Contro din the
may-eeiprovidefipvsosion using tRFRA@Krdllsd Aasess@eeb(CABN neans

of proysding.the sane L During the . F
oosel 0 TSGR St ey S ibi 4 i ffoh B8 eI scpgduted
AcRsCRShdl(Be At dFrvneleghdy STALd size FRACH slots. The
FRACH PPDU may i nclude the TXOP duration reguest.

[00327] [ 00%hap M HRedeizampes thattsddS atpresmvbn ftha S are capable of
decAETHE SINRT LG N ip g i G I hIpfts clopent in
the Beecoab Thit is referrodi mnl MIMRBSS.GNALI field of the MBVI O

003281 | 1 Tniio XOMEQHEE Biem Bt VI SBRASCCl ST SRS (5 the

M APER o RSl S AN oD

Traprngsyhodsagiey rulese Transegssions BT HeGTBIORE L nwdhé dIMO PLCP.
protection. Legacy RTS/CTS refers to the transm ssion
of RTS/ CTS franes using | egacy preanble, PLCP header

Reddided MAG-FrimeSphaingat s. [ 00325] M MO transm ssions may
also utilize the protection nmechani sns provided by the

802.1 e HCCA. Thus, transmi ssions fromthe AP to STAs,

o BOLY G BORILAE RS AT LA BE e SpalhE e

aboR@y Ihestikaly hele chrp sotedlt dxaimples i oTgretlingn Combr Bhhe dpAGEL &6 this
Period, (CAP). [00326]. The AP may al so use | egacy .
example eybedingent. o Fog sghedupiedoansmisstrns\fhorstest eag o dhe TXOP is
SET rq r I : 1A [ : e
o OF e aaeP e " Pk RARERAN AT R Rl ARl
TXORpd theprbisd stwdiimg indieatdd MOIbPISTHER adessage withowdi detraming

o S D, GEPERA v S E 3F hpgsins
durtﬁﬁg:smﬁfe el hitdde R miHatm fFsame transm ssions use

[00330] In the example embodiment, consecutive scheduled STA transmissions (from
different STAs) are transmitted with an IFS of at least Guard IFS (GIFS). The default
value of GIFS is 800 ns. A larger value may be chosen up to the value of Burst IFS
(BIFS) defined next. The value of GIFS may be indicated in the ACF capabilities
element, described above. Alternate embodiments may employ any values for GIFS
and BIFS.

{00331} Consecutive MIMO OFDM PPDU transmissions from the same STA (TXOP
bursting) are separated by a BIFS. When operating in the 2.4 GHz band, the BIFS is
equal to the 10 ps and the MIMO OFDM PPDU does not include the 6 us OFDM signal




MMO PLCP header and MMO OFDM Trai ni ng synbol s
according to MMO OFDM Trai ni ng synbol s agi ng rul es.
wade@smsd18si ons in the M MO BSS use the M MO PLEPI/US2004/034259
Reduced I nter-Franme Spaci ngg[ 00329] Various techni ques
for generally reducing Liter-Frame Spacing are
extéi@io@l | Bthealpegting lth U 5aGHE Haad etharBIFSel el0alis. eeranI #ernate
reduci ng inter-frane s?a0|n in this exanp
em@%a@mnsm g besehiody Feg qrroaﬂgrﬁp%galaﬁéndmég& afq allow the
rood 8 ST SferiHe ol CRRLPRLEC) Wl it SRS0RARne. o oo
1a:rg‘ehﬂlap enayskee wed mheh Ithearanmmttmg S@AI tranksiné pS@IeEiB chreggedge

out determ nin that tthe medi u As
[00332] de Aes dhat 54 IS qq,éesgexprc@d p@dthﬂgecewmg STA are not

trarfsﬁﬁ’t'ﬂﬁlnhﬁﬁ%ﬁ__%nﬁim '(BEDIQ{ BPRHE. a'h?stéarda@ﬁé? hibegandifithedNBsing the
m ni num | [00330] In the exanpl e erbodi nent,

undedping degecy 8PBtheduCéaisSTA ﬂl&@s‘lﬁﬁzlb@n@ of €lagsa 17 in the 5 GHz

v, G BT P IRTAEETOhE  5 BiBreg n i

me@Of 26 shovil ®@er val ue may be chosen up to the val ue
of Burst IFS (BIFS) defined next. The value of G FS

[00333) yFlbeé, sondiden e depacy) RTC RS Holempebby MIMRQ QFTRMeRRDU bursting.

AT, ARG £ O SR S SR P
MIM@MFB?D!BPD’[HREBIF Ssi MmO OBDM Bemnnm Y @Hz'[l(ﬁ%gacy RTS or

rsting) are separated by a BIES. \Wen operating
CTE HEDLY RGP el oo arcs MeclEp i 40 ¢ 1 5 GRS ghfe s no

()F];)IEI)F@MM? tﬁg’@ﬁﬂsqgvﬁﬂgot i ncl ude the 6 nms OFDM

ext ensi on en operating in the 5 G band,
[00334] t heS&bkE icendidernsn EPCAn BXOBr msing dHHYHAi QEDPM H’IDE The

be set to a smaller or er cl uding
tranp e R0 3 ity R8T A M QB MCE PR S it - Logacy
Bloeﬁ@Q}Réq%eamthbﬁtAeﬂﬂ ITRNBDCYS I PXOP R &ﬁ@inb@ﬁﬁﬁfg EDCA
than O may be used when the transmtting STA transmt

propesinees fos tiehanrgentiatd 60632 Clams 4463. tAmdetpidaguabore,dgDCA defines

aoct PR B JRhg o MREORERFBEED, Bohah Gadv ol rly AIFSIACL

CWihiNATT, térﬂdCM&hiiQAU]e Hﬁﬂj@bbaéb'nﬁlobﬁgé‘lﬁ%q%@lis ttanﬁmtted with
Clause 19 in the band or C ause 17 in the

eithersighaherxtersitieor J(@mﬁ S,JESofIf Wﬂ%&@%%ﬁstmwed in the
4 , bel
segta v R hEARKE) DN R e R EARRE e by

[00335] M MChick Obh&@BDdohsacstivanghedifial TKOPs niThs itanssisgjoe BE@ENE is as

rotlgpeiSpup MOAORGFENFRBCr BT Brst 2 Friaib e ppY. Fhere

ma%r 8g %ﬁxdl%ea a@ﬁh@'ﬁ%’sﬂﬁ%ﬁ% FM it 4 @@Mmf@ @mm@ PPN if the

he SIFS'is GHz, there is no OF
PP]@I(Ittmmsmmlobus sholnt@r @laﬁgm assigaedipaximum permltted TXOP time.

[00336] As described above, decoding and demodulation of coded OFDM transmissions

imposes additional processing requirements at the receiving STA. To accommodate
this, 802.11a and 802.11g allow additional time for the receiving STA before the ACK
must be transmitted. In 802.11a, the SIFS time is set to 16 ps. In 802.11g the SIFS
time is set to 10 ps but an additional 6 us OFDM signal extension is introduced.

[00337] Since decoding and demodulation of MIMO OFDM transmissions may impose
even more processing burden, following the same logic, an embodiment may be

designed to increase the SIFS or OFDM signal extension, leading to further reduction in



[ 00334] Second, consider an EDCA TXOP using MMO OFDM

PPDU. The transm ssion sequence is as follows: M MO
WOREDMORRDX) - BIFS - Legacy Bl ockAckRequest - SPEBUS2004/034259

ACK. The EDCA TXOP is obtai ?:?ed usi ng EDCA procedures

for the appropriate Access ass (AC). As detailed

RS EDER dahipheembsdifedt, Vyosd&rlidd B BRYk WK and Delayed
i di%tgrent paraneters per AC, ~such é\sghAI FS ane pelaye

ACT,
Blowh\ok agchanisias ofRS] IeCihe repwiraneqia of itmnsdilaﬁw%sﬁliqﬁgegﬂ MIMO

' i tted. wth. ejthe [.gna} .extensi gn 16 .
Oy ARG b sl Tl ol ptteasing, 8 s i Be signat
exRYGORORE Sightilagyeendiohhs elithiiatdiMAdIoPMabPBlthatiohe i re§uiRd inter-

ACK. [00335] Third, consider, consecutive schedul ed )
framecpacingrRety ¢oRnORPEYiine raayusHeRs isdediced oF |ehanatey Aeading to

PDU - G FS - STA B VWO OFDM PPDU. There may
& eéygﬁﬂligfwfperi od after the transm ssion of the STA A
MVO OFDM PPDU i f the PPDU transm ssion is shorter than

| signed maxi mum permtted TXOP tine. [00336] As
Q@M%bove, decodi ng and denodul ati on of coded
OFDM t ransm ssi ons i nposes additional processing

requirenments at the receiving STA. To accommodate
[00338] t hi F1G8A2 illustratem thesSCHEDymasshgay inttuiiucedatadvetwitterebpact to FIG.

the, receivi TA befor ACK rnus e tra itted.
1, R S ER s e RO ED G4 g s 5P b fipessaee
thablabsberlsl iR dr ndr€AR-STAOSTA- AR n@BTANSH A TXG¥s Br e ddkddMn of a
ignal extension is introduced. [00337] Since decoding

S . . -
Schefipledorerass Beras(SeARMT serbihet PagRPeTals Tedursd@olling

e [ - i e same | ogic,

o R RS 35 e RIS, Fe S S or
[00339] OFDNIhsi SGHEDe xiessup 041,201 defiies gthe oscheduld éfor e SCARRN SCHED

in70 efficiency. | he exanpl e enbodi nent, by .
meéﬁ%géﬁg?hgomes |%W*9LA a@?ﬁdﬁﬂ:@(é@eﬁﬂsﬂ%&h@ @piple embodiment).
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segmentte frdfepfedito geramhily hedemn 8 €BROJ, wiee $ingayabe 0 to 3 to illustrate

ext ensLon, signal , extension,j§ elimpated, and for
s 21 {6y RSP AR P % B P Rblane e B g ph g ot ac 6,
12DES MREM NDDS,@6dpebtkR Y, AR Prasentons is reduced or
elimnated, |leading to greater efficiency. SCHED
[00340] \esdhgecqaopdB3HAE| madas 4510 ¢emprisassFrams SOMRD #3ds 6 ectets),

' 0 e eW | G .41, and il ed
DURIGOEAFR ERTRESIL R REBUHE iy Mgl 557 2 o,
anp AP #8653 eectéthiatBiasIs-¢ 68 theBuration idle 4840 Sbhify ibAehth of the

d. STA- STA TXOPs for the duration of a Schedul ed
SCASC B Rugsgsseapylse stgPpuratien figld ¢340 iseyspbbiesdSsgapplele pif MIMO

OrthiEad o 1000 R0 SRRV S, Wl 8y s
arefiir2@entl &f thedBSS, tlee AP meajubse dther mdnas BCABLecSMdETAP, e.g. a legacy
CTS-to-Self. In the example embodiment, the maximum value of the SCAP is 4 ms.
The BSSID field 4545 identifies the AP.

[00341] The Power Management field 4550 is shown in FIG. 46. Power Management
4550 comprises SCHED Count 4610, a reserved field 4620 (2 bits), Transmit Power

4630, and Receive Power 4640. The AP transmit power and AP receive power are as

indicated in the Power Management field and STA receive power level is measured at
the STA.



nmessage 4120 conprises a MAC Header 4510 (15 octets in

t he exanpl e enbodi nent). In the exanpl e enbodi nent,
weawk/08#10% he CTRLO, CTRLI, CTRL2 and CTRL3 segP€TUS2004/034259

(referred to generically hepein as CTRLJ, where J may

be 0 to 3 to illustrate segnments 4515 - 4530,

[00342] T esRVHED&lotht RILAd thadls iakeRehed 9t Shca REHEY tllaﬁsm1 ion (6 bits
transmtted at 6, 12, and 24 Mops, respectively, V\i’]

in Shis sapmple).0 e CHER Gouatris eeseirat daela@@acomm%lsmm s&@HED
454
Cf By POk e PP ke b Pl Ragrentine fyuuts vsine

SQI{EDﬂoﬁhBibdemﬁ)eﬁ/BHo%55 (3 octets). Bits 13-0 of the
Duration field 454Q specify the Iength of the SCAP in

[00343] i crldsckignsmit Power BeldAG38 Coreeants ths Agnsmit pewgr kyyelimisg used

el 1ot FECMAEISY, 58108 ok 85heldB Mgl mo

value repres@BSthet inenbdP offelydBISteps tiie rthmﬁaijt poWEIOIeeélt isttetow the

Mt sttt FNAE e aBE o Fort Frat hapel o Spdicaterhdn an

mﬁﬁﬁgﬁgél@hgﬁﬁﬁ{ép;&%};l fies the AP. [00341] The Power
Managenment field 4550 is shown in FIG 46. Power

[00344]  Mandderaseiva BPogec Held ric4@ sepBERED tiCowntivelpdwer level esgrcteddit the

4620 2 b t R
ATt 106 85m 18, biebhpent] BRFb e 58 okt S dRHORS p RhE vatue
refe@nfsthé ﬁdﬂnﬁéﬁ @Ei‘r d]B stche tHRo MR redNPERIBNEve iLitdve At mitfinum

recei ve power level is neasured at the STA. 7 1 [0034

%@Eﬁ@éﬁwﬁm Levgl (=$?e ABm)h Basedson therepwvrdeppyaer 1@‘a€d lat 2 S]TA a
0 n? Jo'irﬁﬁll‘féqt? $1af Qlélggﬁl@&@é&véf‘as{ H)ll%wg.x agﬁpA ?[)rmgé_ﬁ%owe E@Bm)

IS reset a acon transm SsSi on

= @ ﬂhﬁnsnnlde);eerl(dBtﬂl) (P Redeiva Bovps ({B5Ps STASR edeive xRy gd.Bm)
{1 savi ng feature usjng SCHED Count is describe
1003451 P ' the Gramfe sRBodmsHs uNpRasdMsd BABA transmissions, the

coﬁt?cﬂrs%éﬁeﬁtsls i RBsrhit tt%@ %ﬂ%goa%'ifell tﬁﬁﬁhﬁgé ﬁ&fd&%ﬁ %t BYnURE AP as

I'h the exanple e di ment
WEéln oo deel receiving ISSWS Ahpowexl centrod prepse rftan tthe AnBrmretheoPower

MR R i oy B e ??rﬁﬁ%é%e $Fh 0 Bridmig hrfgmomit
pod@r ldvei ﬁ@d'sﬁ @ht hefRniFst bégih 21‘1%/“56 Qcddbe a@QH&Q@ This

[ 00344] e Receive Power fi represents the
gengaleispect o Wetailpd aboveewite @@se,sdctatp Klfe 22pP. qura sdhedldR@SiIIAeSTA
ﬁaﬁ&qggb@f}%lseﬁﬁoo ﬁi‘equfre ddec}pd&z Of %dggl’ ﬁ]gp? )[ﬁfqg the power

requireé ity deq‘ml&&lt theexeetiving STYOViBe m@mmmmnmml th€'higher of the
Sensitivity Level (-82 dBn) Based on the receive
IWOBRKFI IP¥RIE] at a STA, a STA may conpute its transnmit

ousi PO ABIEs 4k s BF TR0 o o
provecter cantdRtine bagedBiogess periods during the SCAP. MAP field 4555 comprises
FRACH Count 4710, FRACH Offset 4720, and EDCA Offset 4730. The example
FRACH Count 4710 (4 bits) is the number of FRACH slots scheduled starting at the
FRACH Offset 4720 (10 bits). Each FRACH slot is 28 us. An FRACH Count value of
‘0’ indicates that there is no FRACH period in the current Scheduled Access Period.
The EDCA Offset 4730 is the start of the protected EDCA period. The example EDCA
Offset 4730 is 10 bits. Both the FRACH Offset 4720 and the EDCA. Offset 4730 are in
units of 4 s starting from the beginning of the SCHED frame transmission.




[00345] In the exanple enbodi nent, during schedul ed
STA- STA transm ssions, the control segnent is

wo e@sssd1n: ed at a power |evel that may be decoPEUS1004/034259
both the AP as well as the ggceiving STA. A power
control report fromthe AP or the Power Managenent

[00347] fi elthedSGRED McBRoSGHED if tANBnRRH Mst £ sbéb?al?ﬁmﬁ PPDU 5100

determ ne the transmt power level required so that

(Typee O8Nt detilede durdher hetow dthdeaspent do HH1G: 9. APhe Phgssnce within

SPGB TR T BT ETGTRPY Aol BT R S i 425, ana
CTRVE 453005 dineetd ateindReRd én Be SIGNAPAER (J110 #1de5140Y bethe PLCP
wer required to decode at the receiving STA the

th
anﬁ’gwpfiothe$gﬂﬁ RRYSH189. t he hi gher of the two power

o L2V, of W, RSO e 05RO LS ot

CTRIDG éfit3, @TRIeIS 52 G £525] and CIRTI3NGS 30N gt .ardPvariable
field 4555 conprises FRACH Count 4710, FRACH O f set
lengity gnd SRR GEIRPAISCR £SO OTANQTY. 2STIRRIERGIBPENtE RGN, ¢84(h 4860, and

. I 1 A 3 r -
sl b SRR, SO ot
bitF Ra@ishewn) are ed@&sl pes CTRILIFEREAGENtCdion thevGTRIBO edgmiedt 4515 the FCS

is PRBGE Sye e A PERMIE ATnentmex ek Eles dupihr S 4820
(thk MACOﬂezHé?_isOﬂﬂ%%@%erﬁ% PaRI®d4515he MeanR). enEReAxample
O fset 4730 is bits. Both the FRACH O fset 4720 and

embledinEmGADOF €8 4839 FTCHRIED A5l Suia iincdudsfl exemif notaagigiment elements
aYall f the SCHED frane transm ssion. 72
m{%@f&?%é%ﬁ%&%%ge 4120 is transmtted as a
[00349] spedaletGlddERerERDthe ANPOtrinkyiies £&6ik@nentdefoniATSSTAYISITIASAP and
bel ow with respect to FIG 51. The presence within

h
STOeRED rnsmigions 1 thea{dHER A ofssigmant pements 1g different STAs
. 20, ’
end i F a0 CERTY So e o Mo i S S Y SAE D e field
of rﬂifCH,GB Adaler of it$ trensBfik#rdhsPPite HiD CTRIGOBAREh T(RL346brrespond
o kRl b B8 T Yonki00S reiCr RS OIRY scummp
PPEIRL 3THO 8GR AU BRI i Bl the FriRRleE ah& Holh (%g 33213@961 CTRLI,

conprises zero or nore assignnent el enents 20,
CIRIAD andi SHR L3asegme8B0in the SEEHED PRDY.. The ¥ Air¢cel€Sbegins with

4830,. 4 870, a 0, res tivel and. 6 tajl
sk et R 2GRS p BT SRR e SRR A it et roment
unfill BleFES,0amNt cnfifis i Subseqedily UdeeedPTERIN NETRIAG and CTRL3,
Header 4510 and any CTRLO assignnment el enents 4820

stoppinget (e HREbEsemeat whesad (oY i pewtble toyetPRLO 4515 in
[00350] Fl GF&%@ ed OF %sﬁ%ﬁf@kﬁeﬁmd&éﬁ@& 'as EM?@T ﬁ«?g g?éumber

CTRL I'S 1 nc even If no assignnent e rraen
ofiangipmuded dlemdrte nGYRlePakginamnd .ca¢l0CIRIP sbgmeeit aEdohdassignment

h in, .the AP ' [ f AP- STA,
elegqee’h_?:&gécﬁﬁethe tra%srrgljgt?nrrg] é’an Gc’cle sn]% ?Afb), (tjl{e recelémg STA AID, the
start time of the scheduled TXOP and the maximum permitted length of the scheduled
TXOP.




STA- STA transm ssions in the SCHED franme. Assignnent

elenments to different STAs are transmtted in a CTRLJ
waegawstioRs i ndi cated by the STA in the SCHED Rel/@S2004/034259

field of the PLCP header of73its transm ssions. Note

that CTRLO through CTRL3 correspond to decreasing

robust ness. Eaclra8iEA. egighteeEiemiendrpee PLCP Header
of the SCHED PPDU._The SIGNAL field indicates_the

TypeskndssignmeptElpmendst |CTRLO, CTRi¢lds CTRL2 and &vfald.ength
@ b#snents i n Tyee SCHED PPDU. Thenghain bide) ver blegi rin bits

080t h| Saxpelt AR-She MAC Helrdanblades€dtRLO segiBnt |, 40
decofli ng each assi gnrrenFAHj)errent until the¢ldCS, and it
cont|nues to subsequent|stademade CTRLI, C{R)2 {and

CTRLB, stoppi ng at the (Cfiop st WhosgifHCS it is

TE ! 0035 TETTL
dgl emhn{ngﬁggTée‘?ned as ). i{; Tabl e 3. ) nber %
assi gnnment el enents may q d |nto eaiQ)CTRLJ

he

. yrati
leantﬁ)iup}(eixlfgp -8FA Access| Pipappiedyeseihe recell)i ng STAGO

AID |the start time of A schedul ed TXOP (3 t he
maxi um permi tted | engt hABfStarh@ffsghedul ed (TROA, 73
Tabl ¢ 3. Assignnent El enABITXYPBsardfippe Asgi@nnent
El ement Fields Total Lenh§TA StatOffsst) Type ({(Qengths in
bits) in bits 000 Sinpl egTAFT}@p\Dlaﬁ@@ﬁbl e (IP@)esent (1)

(ﬁ‘TA 'Hiﬂsléis?kaﬂAUTse ThanShh Lurati q )(1) 00345
Sinplex STA-AP AI'D (16)] g, O‘fset (ggg)g TIXOP

Duration (10) 010 Dupl ek g Prearrbl e ent (D 60
AlD (16) AP Start O fseg TX03 Dur b)on (10)

STA-Start Ffset /1v) S +| on—L{ IIFLey
196 EPApex SHASTAN D (16%% Recel ve AID (%) ltart

O‘fseFt (10) (16)
STA 1 Start Offset (10)

STA 1 Max PPDU Size (10)

STA 2 Start Offset (10)

STA 2 Max PPDU Size (10)

[00351] The preamble may be eliminated in consecutive transmissions from the AP. The
Preamble Present bit is set to 0 if the AP will not transmit a preamble for a scheduled
AP transmission. An example benefit of preamble elimination is when the AP has low
bandwidth, low latency flows to several STAs, such as in a BSS with many Voice over

. IP (VoIP) flows. Therefore, the SCHED frame permits the aggregation of transmissions

- from the AP to several receiving STAs (i.e. PPDU aggregation, described above).
Frame Aggregation, as defined above, permits the aggregation of frames to one
receiving STA.

[00352) The Start Offset field is in multiples of 4 ps referenced from the start time of the
SCHED message preamble. The AID is the Access ID of the assigned STA(s).

00353} For all assignment element types except scheduled STA-STA transmissions, the
TXOP Duration field is the maximum permitted length of the scheduled TXOP in
multiples of 4 ps. The actual PPDU Size of the transmitted PPDU is indicated in the
SIGNALI1 field of the PPDU (detailed further below).



Max PPDU Size (10) 100 Dupl ex STA-STA ATDI (16) 75 AID

2 (16) STA 1 Start O fset (10) STA Max PPDU Size (10)
weImsasgvart O fset (10) STA 2 Max PPDU Size (ROI/US2004/034259

[ 00351] The preanble may beygelim nated in consecutive

transm ssions fromthe AP. The Preanble Present bit is

[00354] setFéoscheidhlot FBTABTA brbnshaibsidrisa(esdighnénp Beauid Tybey 081 and
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r ©a39pe PRDUhSiRs dielshis jalso the mag meanm peppidted &ngﬁaﬂfdhﬁ aeheduled
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one receiving STA. [00352] The Start O fset fiel

fieldns replaced by Refquest fisldrin lee SROAL T, rdstailed belowawith tqswt tof FIG.

Ul RS Goe nda ey OF D Sipaalf webias e Gt .

thegb&MAAE STYPESEs SXTADU SehaBtitRdckeitied TAKOPas i E%ﬁk PPHU Size
the TXOP Duration field is the maxi numpermtted
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As E t. T ] nd 100), NVax PP

trag e PODLShates R the Sosianer N PP Sttt ThEREDI Sire s not

providae@y 188k %%é ﬁgéfHé%édSMj&C Gfanfe PtheN@QUEYE" The len h of the

addi tional rules . I'n the exanpl e enpodi
encipsulated fdwies th i8I0 FTA the Apgegaivndiesdertolf each)MlA(bﬁmal ns

o0sss) 3 R At e FASeET R heBN Reos Saeth Do aeBET fgments
perhfi® OB ehviak aOBPNs &wmé fiotl RhédiedBRAHiNGerebdi®e HAS the
Slzefleldlsrglaced y .a Request field in the

SCQPG\R@;an the S&HEY Ceuntolieldimtrodueedehaver darh @ssigment s¢heduled

e_st
CGPET HR e Hoat 8, AR STl A, (ErRERIRAEN A,
theSé;tzIe tirae dmeS@haﬂﬂ&&GXDmmomh@W%ﬁteaelength of the
indicated in the assignnment elenent. If the STA- STA

schefiygd ¢ L2 ﬁbﬁ/ﬁ@ﬁﬁ%?gu%lﬁ et gachy SCHED transmission and
is I‘t%.ﬁ?g &t YicABeatbh ﬂfx‘ﬁ nﬁg %u%t@? %,fggﬁe C?BQraHQn to the

Max PPDU Si ze ctor o
APy endh diusgard qamwdérd] spetcrfmS@HED GguSTaluemyduring which they may be

assigned scheduled transmit or receive TXOPs by the AP. STAs may then wake up

periodically only to listen for SCHED messages with an appropriate SCHED Count.

PPDU Formats

[00356] FIG. 49 depicts a legacy 802.11 PPDU 4970, comprising a PLCP preamble 4975
(12 OFSM symbols), a PLCP header 4910, a variable length PSDU 4945, a 6-bit tail
4950, and variable length pad 4955. A portion 4960 of PPDU 4970 comprises a
SIGNAL field (1 OFDM symbol) transmitted using BPSK at rate = 1/2, and a variable
length data field 4985, transmitted with the modulation format and rate indicated in
SIGNAL 4980. PLCP header 4910 comprises SIGNAL 4980 and 16-bit Service field



transmt a PPDU shorter than the assigned Max PPDU

Si ze. The PPDU Si ze does not provide the length of the
waoysesaded MAC frane to the receiver. The | enp€Tusi004/034259

the encapsul ated franmes is ifluded in the Aggregation

header of each MAC frame. [00355] Inclusion of the

49408 (which tik rigcladetl it OAVA PSS And Rranki@itRE SAHHARIY! to its format).
el enents _permts power savi n24 at STAs that are not

S%Né&uﬁ%@ 4980 cpmmsipsstRage 4P by 84 bis)dl seservgd ifield 4X8R(1 bit), Length
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or  SCHED massages with an appropriate SCHED

RAFB( yrsrfigld.s Unosgiseiues) agslesigatad a@@BEV B@z The PPDU

A e SRR, P PR T

SHINAL2a bfe“bviluésamﬂ thd RIOTE/@ppe Haldi 46 defilcandtihbragd Més% values
f(Aq}g rt 0. of PPDU 4970 conprises a SIGNAL field

ejd predimdrinedelar laganyy SEAsK Thereforeclegacy) STAs will
alﬁﬁéonﬂ d&&fdhx?gb loP tﬁeepﬁbpogﬁérasuﬁéegéﬂufr HBodi ﬁ% %{LegléNﬁﬂl field and

he nodul ati on rmat an e|n
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and vice flel 75,4940 cluded in
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igpeyici thy Reiservad by, andragntinud to4gBsupt 6o detasle. the SIGEAL fitld and the

ext e fields (detailed below) in the exanple
e '%égncfer%t ail ed below) is backward conpati bl e

[00360] Wi t hrﬁdﬁ&céikréil\ié\labfd 16l ddtehRAB tBé 1nREA6hS @i’GNAL@rﬁbT& Qased on the
val ues of the RATE field 4915 in | egacy SI GNAL | d

PRI A vie o ToeFRAS B PR banveas ppbunwﬁﬁégnefaépamoe@f the SCAP and

gggg o\l Q@%S&h new PPDU types are introduced.
. For baec co%pﬁgtl b‘@lhlty with | egacy STAs, the RATE
field in the SIGNAL field of the PLCP Header is

m)dlfledtoaRATFJT efl used val ues of RATE
are designated as ﬁvl&ﬁ}?ég ﬂrﬂ’ﬁsl'ype al so

L—

RATH/PAEF The preseanﬂ P grh of a Si
gAtb%?fr on desi gnat ed SP%?IAIE‘Zm@NeW val ues EﬁéN%L%Flell\(;
T f| eld are defl ned |n Tabl e 4 Twese ﬁéﬁ;‘;ﬁef‘)
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TREN or (exceggggggrmm R p s

0010 MIMO BSS SCHED PPDU 1
0100 MIMO BSS FRACH PPDU 2
[00361] FIG. 50 depicts MIMO PPDU format 5000 for data transmissions. PPDU 5000

is referred to as PPDU Type 0000. PPDU 5000 comprises a PLCP preamble 5010,
SIGNAL 1 5020 (1 OFDM symbol), SIGNAL 2 5040 (1 OFDM symbol), Training
Symbols 5060 (0, 2, 3, or 4 symbols), and a variable length Data field 5080. PLCP



abandon decodi ng of the PPDU after successfully
decoding the SIGNALI field and finding an undefined
wQ 2008039105 t he RATE field. [00359] Alternately, P€TES2004/034259
Reserved bit in the | egacy S¢GNAL field may be set to
to indicate a M MO OFDM transm ssion to a new cl ass

prEdrAbleR1 6] whag pBids, 13816 Lghothe ekhapiBastiodater GI@NQ&L 1 5020
continue to attenpt to decode the SIGNAL field and the
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| Jable 4. M MO PPDU Types
o R PEhCP G ehRe s Smied 0 BAtTS ST AT Ya@ﬂb% iféthtash 5090.
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OFDM synbol ), Trai ni ngISynboI s 5060 e(gﬁ,é mitte

Ssl}&ﬂbéﬂét)aseaﬁ@ﬁaawndmtl ength Data fi eI d 5080

o PLETHR. ERBRALe: 40,5081 BnEaS. it B o o

foanaat t Tl EEEIXBSQK];KSH[@@ cbimpnﬁgg%b gmﬁaal (l&ﬁgn%BtDétﬁlKate Vector
t. Dat conprises Service
ag@ﬂo(@g\&t)t@d (ﬁrég%bé‘éﬁ ad) 88@ @%mﬂrg)eé‘} (2Yytskari abl e
[00364] | engfike RRDYERP8GdicdRs ! th goﬁx%fén@db Ette(éjruﬁgs méth&F "gn " Example

a separate Sonvout t onal annel
enghaclimenty Bigenverta Stegringo(ES) Ilsasajdedued:’wﬁerﬁﬂﬁ(ES mnas&pﬁm Spatial

a tt SI t he PPDU data segnent rate and
SradA SR sl ‘%Ub?sz] The M ND PLCP header for
00365] PPDUTEyDataORSe and F&@sadkh@ Bl ENALIA(ha¢idud irlah 2k GYAH
1003651 5020 and Sl GNAL? 5040, ¢ T o hogs bt foSahack oy peer

statjog|ragardimg &%Ersmmlefrm qm cagh gﬁmmrfgwpﬁhdnmb@gacy

oo 302 1 AP B BT ML i

transmmnt ot \dsamgicalle 1ﬂ1’ptc&/1§ge@ftﬁﬁénc&aéiet}ﬁn§&sfe% Matow latency

FEEDBACK field conprises the ES field (1 bit t he
fe@{gg\k E%tdgsq‘pé) orHoweve?pfeedback opportunities need( not be)synchronous

Transmission opportunities may be obtained in any manner, such as contention-based
(i.e. EDCA), polled (i.e. HCF), or scheduled (i.e. ACF). Therefore, variable amounts of
time may pass between transmission opportunities and rate feedback. Based on the age
of the rate feedback, the transmitter may apply a back-off to determine the transmission
rate. '

[00367] The PPDU data segment rate adaptation for transmissions from STA A to STA
B relies on feedback provided by STA B to STA A (described earlier, see FIG. 24, for
example). For either ES or SS mode of operation, each time STA B receives MIMO
OFDM Training Symbols from the STA A, it estimates the data rates that can be
achieved on each spatial stream. In any subsequent transmission from STA B to STA
A, STA B includes this estimate in the DRVF field of FEEDBACK 5084. The DRVF
field is transmitted at the data segment 5080 rate.



Feedback (DRVF) field (13 bits), and a Power Control
field (2 bits). [00364] The ES field indicates the
w@e@smsriesl steering nmethod. In the exanpl e enbpdi/ns2v04/034259
Ei genvector Steering (ES) ig7sel ected when the ES bit
is set, and Spatial Spreading (SS) is selected
[00368] ot heWikies drangrOiRtBR5 SThe BDSTA RadeterMirtds Grhak @aad@sdion rates to use

F d f eed k h
ba%gg\a/]? %‘?‘h@ﬁtk%el? g‘%’\éi"g Sﬁ?ﬂfg ?‘agewég atéﬁgﬂglg'ﬁ rhaglg-g%flag (rl;!gtpessary to
acePditifed ddIRFiesThd §IeR6L1 fﬁ:’ﬁcpgde?dﬂted fo@foly C%EQ%QF%% IRV field

stations to quickly and accuratel xmze
5046 dthatnallosvsothe rededang Gt ioc@lcbgke t}repﬁrmne mgnehitted ifORCBTA A.

TRREVEO L Bl T T FERER not be

[00369] SynCTHeOIDRW field & sitb&ST OIMPRRRRY 4 SR iHeRP 4'@& Rdz eld é3 bits),
obt ai ned in any manner, such as Contentl on- ?

angipgAjeld 63 bitel 3(1£1 ag., R‘ﬂ-l@éid (bbits) hEbke STR flcldelndl,éﬁEs) the Rate for

fo Is I S ne m b
S%Zm }g@ls oﬁhﬁ((ﬁa 6%% r un| Xﬁ%ﬂe %%ﬁﬁ@@s% %és ICBWS the
dlffhem&gbetwfseﬁ e SER & ah%eﬁ)b 8ekamhghd tha IR VRl HBYtream 2. An
“l?ﬁlgk off to determ ne the transni ssion rate.
R%agggé ?? Propfes diah Stisgivents ofht B3dadisetas trendifforence between
thd BFRSVLSS IONG(do vl ﬁEgj}ésIR Vi ol §&déaﬁas 30 fﬁ? @e of “1117

provi ded by STA descrl bed earl i
indipates that Sfrcﬂm &xanffl 4f R2Fof1 1er 1 thesi RBSs s¢t t831 ma’d qwfndlcates the

ST, NEVI
aiffRERGH b o B AT Vaie, e Sishots A and the SR Helos fomiresen 4 An
R4 aﬂwoﬂ hat” gricaRe R YHRYAd BB AE3ER3 SPaY ﬁﬂh@i&i@ E‘éﬁ&A 17,

y subsequent transm ssion fromSTA B to
[00370] ncI‘Mh@s Hf §, bet spatitlespreadings aﬁ)l%\ltEmfatee«tmtodiﬁlgREMVF is as

o e NI RE0! PapT™ 2 plaBAE WrctmatdieLs 1l hetp e iream

fiel is SddedrasiBIRe ValueeboVd afhd ﬂeﬁﬁﬁﬂg‘-’@ bﬁé"ar% RB&vEP use
based on the DRVF it received from STA B, with an

opti onal back-off as necessary to account for del ays.
The SIGNAL field (detajled I contains the 13-bit
DRV field 5046 that Tﬁl%)\%ss?geﬁ%gl&gvi ng STABto
STRcYdhiet h€oldiriyRater ANModul:Aibnl Fsrma$TA MBitJSyEnbItYer Sfeam
| Yoboansm ttegp at the contppigsegment rate. | 69]

|

Thgo PRV TLe|3q4| S _epcoded" gp@igrl Si S t4—

0]} , ] et 3bhits R3—firet

algg% el \;éim S The_ Q@?J et-d—itnd t

o —St+-elam L his fieald QP ded_as |STR Val uel:3hown
5. B2 ndicates 19QAMfferefhce bet weedOt he

oS/&tream 1 antb QAMSTR Val ue for St.heam 2.

ARLR® vall ue 84" 111" i ndi baQAMt hat Stream 2 i&®0Of T .

RB11hdi clat es7tie diff f er eneeQbatween the STR Vaj ge Tor

Stipe@am 2 and e STR Val ugy metr(ﬁm 3. AN R3y gal Uue

et s T

(83—bHi-5)—and
5 [
A

onoofL11"| 1 ndisgptes tnatﬁa&{emd TS e r<.4451if ;
THE R3 TS s8ig totIt™ SFQARE cates—the 50
1011 5/8 256 QAM 5.0
1100 3/4 256 QAM 6.0
1101 7/8 256 QAM 7.0
[00371] In addition to the DRVF, STA B also provides power control feedback to the

transmitting STA A. This feedback is included in the Power Control field and is also

transmitted at the data segment rate. This field is 2 bits and indicates either to increase



di fference between the STR Value for Stream 3 and the
STR Value for Stream4. An R4 value of " " indicates
wo bas/os8tineam 4 is off. If R3 " " then R4 i s sePCT/US2004/034259
1". [00370] When ES 0, i.e. mpatial spreading, an
alternate encoding of the DRVF is as follows: Number
ondecBiasepomsen( & thildasp ,thdiaxtveerﬂgsre(lj Shﬂﬁﬁg@g f/l“ Ilbi ﬂe§1)1t)anfr ﬁﬁls_lrpri]t power
t.e . per Streamfigeld is_coded _as SIR Val ue above. e
lePF%r}ﬁfi lgﬁf‘%f{'gf’ 5@“5%@?%@#- Ppyist lvel.  STR Encodi ng
STR Wadgle sl u j its I
003721 Cer Kdrifle B a0CHaka NOROVBLE i QIR o THERE, Altemate
empali@P@EK may depldy BywerGriitol fs1B3100vards 16269AM@ vdth alternate
101 5/%1%’8 %M 2.5 0110 3/4 16 QAM 3.0 0111 7/12 64
p%&‘i‘\ﬂagl"é §F% 64 QAM 4.0 1001 3/4 64 QAM 4.5 1010
5/6 64 QAM 5.0 1011 5/8 256 QAM 5.0 1100 3/4 256 QAM
6.0 1101 7/8 256 M 7.0 [00371] In addition to the
DRVF, STA B al soTpbledi dewepbapiroldield Mallusseedback to
the trangmtting—STA-A—This—feedback—+s—n¢l uded in
t he Power| Power €ontriobFigldhnd i s Ylemingansnitted at the
data segnent rate. This fiEetrd s 2 birts—and]i ndi cates
ei ther tqUncrease78 or dedNe&kangsower or to | eave the
power Iev? unchanged. Theg resultant ﬁrri&émt power
level is|ddsignated the Ddt CISAPENET 7Y I mtI Power
| evel . [QQ372] Exanple Po control fi yal ues are
11 st add o0 Tabl e 6. AlOFIREPEHERIIE o ney
depl oy pqugr control fiel dszf ygrious sizes, and with
al ternat e_power adjustnentl values. Table 6.} Power
Control Field Values Power Control Field Meaning 00 No

[00373] Changﬁe Qanlsrrll{] 1%“%% & %’r\'ﬁerling Xon!sga%t for the entire PPDU. When the Data

Segment Transmit Power Level and the Open Loop STA Transmit Power (i.c. the
power level required for the AP to decode the transmission, detailed above) are
different, the PPDU is transmitted at the maximum of the two power levels. That is,
PPDU Transmit Power Level is the maximum of the Open Loop STA Transmit Power
(dBm) and the Data Segment Transmit Power (dBm).

[00374] In the example embodiment, the Power Control field is set to “00” in the first
frame of any frame exchange sequence. In subsequent frames, it indicates the increase
or decrease of power in 1dB steps. The receiving STA will use this feedback
information in all subsequent frame transmissions to that STA.

[00375] SIGNALI1 5020 comprises RATE/Type field 5022 (4 bits), 1 Reserved Bit 5024,
PPDU Size/Request 5026 (12 bits), Parity bit 5028, and a 6-bit Tail 5030. The
SIGNALI field 5020 is transmitted using the control segment rate and format (6 Mbit/s,
in the example embodiment). The RATE/Type field 5022 is set to 0000. The Reserved
bit 5024 may be set to 0.

[00376] The PPDU Size/Request Field 5026 serves two functions, depending on the
transmission mode. In contention-based STA transmissions and all AP transmissions,
this field denotes the PPDU Size. In this first mode, Bit 1 indicates that the PPDU uses
expanded OFDM symbols, Bit 2 indicates that the PPDU uses OFDM symbols with
shortened GI, and Bits 3-12 indicate the number of OFDM symbols.



10 Decrease power by 1dB 11 Reserved [00373] The
transmt power |evel remains constant for the entire
WERDE3MEN the Data Segnent Transmit Power LeREr/US2004/034259

the Open Loop STA Transmit r (i.e. the power |evel
required for the AP to decode the transm ssion,

[00377] det aid eehe#RRIE hol P HTA exfRtnissihe, PBBY iSizdRaNRMH gib%@ 5026

at the maximum of the two power l|evels. That is, P
depotasdhgquestowr thisesaspnd enodpeBitat i Zrindicte theeSCHER Ryop SCHED

y 1t P [ h 1§
L e L
tritewet afCasdigoherfti toltHe ISTAs e Dutifig "1@8inirighs i1 fitahshistib@Mom the

of any franme exchange sequence. |In subsequent franes
APt echdoBA R § Tenestiniissdhamicopt vettieh & sar rbmsiintaspive SCHED frame
tra{sﬁﬂs%ion-g.r}?orﬁ ﬁﬁ@'AF)' NG e %ﬂtlscl#@%letdr}kaﬁlsﬂl%ggﬂg%m thte STA, this
info [ subseé1 rane 0 v

rmation in a uent ransm ssi ons
mpkiatunS pArmisAbI 15e iSheNAlel b @ROSCHEDY Rate SieRATEAT ekl is decoded

bt B ek g6 s o Ay oseeuyle ilscltse. QRS fr the STA
arft Ritdrmiddslthd @ﬁ@-LlJ 01,8 e fsktﬁh% th;é@@ Qlldcﬁte&fsﬁt/g ﬁ% %T&.d

usi ngett he control 'segnent ‘rate and format (6
[00378] | n t Inethe geqopllenedeh Bits Aehinjlicattiibe QAT Eieldy pehidhi idbutifted 2ife fraction

G S5 £ e BB S ARG BE O daoDeh <o pp Bis 5-12
inkibae! K equisie@NiRhid 6 TGP [ 6 (ikipls 06 l'IEdﬁs, In the example

contenti on-based STA transni ssions and all AP
empeti®sYsi ons, this field denotes the PPDU Size. In

o031 L *1hE SRR Bt i BHGRLES, KR o RaBay aBiypa vio
6-bteinilFOBV feythib obsvolitidnabémebdened G, and Bits 3-12

1003801 che i QuesiBse APd SPASh i SKPUASD BRSLS@L of fadicried by the
RIS Pype0R8d RNOLRSSIGRIES K020, N gﬁ%‘gﬁgaw ﬂgﬁoﬂﬂo Bltafsmitted

1-2 indicate the SCHED Rate. S te 1 ndicates the
uding) Hestontrohrbegnecht $8eIEDd (foymat., SIGHIAIR) 5G40edainpirisas aRegerved bit

d. to.t ' [ Tt N ) .

S R R RS a1 (G 2 B Pt RS04 i Hitsh gty v

5G4RA 288 tTale3 059 @“’lﬂtd).at’ﬁle%—bﬂmrﬁihjﬂgt THANEIRAHGEAtYs the length and
recei ve SCHED frame transni ssions fromthe AP. In

fosmptselthe MIMOKdTIMe Brainingsyminds. oBis 1 20ndickte tigmymberio§ MIMO

j per & ssiibl iS i in the ED ..
OFPHY TR SABE Beb Bhc Syl RS pfboile b yS4LE Thaiming
Typu Beldnd drdictdsBS, tiandiehedBS e The DI 3ond proXfdes tHeattet BEeach of

STA and determ nes_t he CTR ,.or 3) for issuin

UR FRo §T Pl ds The DRY 516 55? ersede] 1 Fhet seEesmaming as DRVE
ol PR BERRELED) T Yot 00
by h&urifydif 048D dAermmindted with.a OB4 T318 %95 BV theld¥dlutididl encoder.
00381] > 12FIG. 51 depicts SCHED PPDU 5100 (Rate/Type = 0010). SCHED PPDU 5100
comprises a PLCP preamble 5110, SIGNAL 1 5120 (1 OFDM symbol), SIGNAL 2
5140 (1 OFDM symbol), Training Symbols 5160 (0, 2, 3, or 4 symbols), and a variable
length SCHED Frame 5180. PLCP preamble 5010, when present, is 16 us in the
example embodiment. SIGNAL 1 5020 and SIGNAL 2 5040 are transmitted using the

PPDU control segment rate and modulation format. SCHED Frame 5180 may include

various rates, as detailed above, with respect to the ACF description.



indicate the requested length of TXOP (in nultiples of
16 ns, in the exanple enbodinent). [00379] The SI GNALI
wo e@b0386020 i s checked by 1 Parity bit 5028 anpCT/US2004/034259
termnated with a 6-bit Tailgy5030 for the
convol utional encoder. [00380] The presence and | ength
[00382] of tﬂemmzmdo@hphsé@mTﬁ/T i5¢a2 qd ﬁlté)ti‘?t{eserved bit 5124,
Type field 5022 in SIGNALI 5020. The SI GNAL2
C’FR%@ Fi250436i(8 bttﬁ)aﬁféﬁﬁltlt e 85I kit Reaity bi |51%<égwnémaﬂ 5132 (6

G AR B SR S SO R RGINGE e

SigdDRIN6 hddktes kRe binkth) of tﬂaarsegrnelbldf thO S8 HEDHP DU tlrar@ﬂﬁt@ed at the

lowErigity ORGP B SFIPRE K SRENmBAH ﬂ%ééﬁhﬁém §ield of the
pIRi nglgl%&isiﬂ%%ﬁ@ ﬁe:,sc{é? ahiy! Hfféeé‘: 0 M%QF%:I Y Q?qu@ q% pacoded

1n'lfna1|tlpleﬂ oAy pe i @isdexwlplmdlai‘dﬂés SE8, 5128|1ndibme& the 1EfEth of the

sedit B "RotcaROrREDEE Gk & SR pmaaneter B Q206 in s

r t ]l
o A i A s

‘Opindicteas theh dhe sprespanding WTRLE segibent Fandt p‘rw@t frothe SEHED

PR A SO S S bR Ll b8 S eprarieg wim

-ht?bﬁBlMﬁﬁﬂbé@lﬁbﬂﬁonﬁleﬁwﬂerl 5120 (1 OFDM synbol)
(LJ 2 5140 (1 OFDM synbol ), Training Synmbols 5160
[00383] (o SGNALL p 140 sompeses)d Rﬁﬁf‘a@ bis 5148 Brajring) ThpesCHED(3 bits),

CTRENRiZ® e (7 oie), BTN P SURIARE TS STy oupbd T8 5152
(6 540 'HIEERMGHWQI’GHISIQQ Inlej regset te0.PPElhiag Mypo b14kig ae Bpecified for
& an l.ati Q t. SCHED Frane 5180 may
Pﬂ[ﬁg 89@)%%1% 3@’§§ré® detai |l ed above, with respect
to t [
w5 P e sty (4 Qe S s o

trapgpyted @t thenesit highgstzate (63 Mles Jin ﬂrﬁatzmnse)z el h@81e(i6 encoded in

i} g8 U5 571 i B0 0 TIRE? Rt ecf bticgis gt the

coﬁaspohemge@mm SegniehiRishobipZe’id Ghd SCHER BEDUD @Tl@m&ae 5148
the segnent of the SCHED PPDU transmtted at the

mﬁe%%%ﬂm length pEthorssement afiha SERERHPRPU uramsml@gatrﬁmhlghest rate
| f P
o} s SR UL ol T e

A @fTMMZG of 1 litdipdtessthaf thé comespbnidihp ICTRIGagegent iChR present in
Si jndicates the length of the segnent of the
th%@éﬁ%?ransmtted at the next higher rate (12
[00385] MOPFAN 5140 & é‘aiﬁﬂmb@)oveﬁ@l% ik SIGﬁAiﬁCQQeSIGgmALZ fields. The

mul ti pl es of nms, in this exanple
SIGHALZd¢ld &t é% lstthranmnaUaé withrar @bip dladisn g'?. GErhe cmg]mﬁnmd ieacoder.

oo 11 EERE s KSR Sl 8 S gt R s
compnses a PLCP preamble 5210, SIGNAL 1 5220 (1 OFDM symbol), and SIGNAL 2
5240 (2 OFDM symbols). PLCP preamble 5210, when present, is 16 s in the example
embodiment. SIGNAL 1 5220 and SIGNAL 2 5240 are transmitted using the PPDU
control segment rate and modulation format. The FRACH PPDU 5200 is transmitted by
a STA during the FRACH period within the MIMO Scheduled Access Period. The
FRACH period is established by and therefore known to the AP (as detailed above).



6-bit Tail 5132 for the convolutional encoder. [00383]

SI GNAL2 5140 conprises a Reserved bit 5142, Training
ways/o3mdsl (3 bits), CTRL2 Size 5146 (5 bits), PCATBRER04/034259

Size 5148 (5 bits), FCS 515®1(4 bits), and Tail 5152

(6 bits). The Reserved bit 5142 may be set to O.

[00387] Tr ai SIGNATY (%226 lobdnprisea RAPRATiyhé 6d21 q1 BRNL ReBevOO: 5224,
CTRL2 Size 5146

Ré@%ﬁ%zggl% ﬁgst é%gt? ?’i’"o%zggﬁgf Ehedd0 (Grbiish RAEREYPRPRRR is set
totl0180S Thé ResLrAa BiN§1 TENby Bé geg g%é._ TR é&ééﬁ Mﬁssfizﬁ i%é‘si specified

exanpl e). The value is ‘enc in nmultiples o
for RPDRI Eyrexi61(8000, deTatled sbbve e SKENADH fielt5220 tietecked by 1

: d RL2 b I th
P SR et o 35 T 2l e the Femioigd copoder
00388] the & 10t ht t :
01 et 0 g AL e Sl St 1 i
Destingfirng ATR 246 (11 d8s)fFCS 5248 i(h Hits),sarek Anid| 50 A6CHR)2 The

i ' Q5 i ndi di RL3 . .
ReSertBa Ble 528> e SBLET.  Sihed A S BRIRS B A Sanpresging on
th6FRACH. Destinaties AIDE46 héen€ifitd he dSitENAbh sm%%hﬁﬁla%xop is

a

b fields. The SIGNAL2 field 5152 is termnated wt
cHgfefluesigd. o exypplerrantadinentuin thaspscoveewd dhe dgstio@Rel is the

ATl vﬁl%e‘iﬁmh&b%stﬁﬁﬁgh'.mh’eﬁ@%g(iﬁé&%%g§5%8@1@%&48 is

FRACH PPDU 5200 conprises a preamn
comp8rAver therditrs SHBNAY,1 addSIGINANAL £i2lds.2406 b2 THDMS0 is added

; |s). PL mbl e 5210, wh t, is 16
Pn?’%@%"ﬁ@?&%ﬁ“&%ﬁ%%i m:nt. SIGNAL 1 5220 and S QAL 2
[00389] 5240n AicCeiahddé Binbb@cherB ST 1Sy E@%ﬁ%%{gﬁé %ozgc%glﬁgthe channel

rate and nodul ation format. The F
ang trapsyRit tthe Bpaygst ansTrgedior the FRAG FRAGeived suatessfillyi by the AP,

thd R R e e LSSt £ 5 abRiled £ auppequet sohedulea
acabst peial] Thouenb&lofIFO88H] s1sth WAkt cRdall ERMIdISRSess gteriod is

.%&AT%,Tyge 5222 (4 bits), a Reserved bit 5224, Reque
ndgenel withe BLUHBD mpssage. W BIRAGH?8, and Tail 5230 (6

003901 Dit T - t Reserved bit
oo 1 he SATEL 05 iy 08, 1080 dobon o
thesERRACH;, éftthé ST ARRE &y pEXOPOLsighOR) frord eicah P S8l r RB9WE FRACHL

.S checked by 1 Parity bit 5228

h Ll field 52
I S TR R A S Al OB S FBRERSBHbIY b predfiermnined number,
FROWH RIBSPONKE, 028CPHDH trah SEB38s ﬁg%LﬁggM@% {ndfetnented

a Reserved bi't 5242, Source Al
by ey formmiagimysn makiz46 7 1BheparsheteFERARTIH RESRONSES s in€lidsd in

i i . The R it 42 b t
B N T T
probabilibeN-RRACHPes DIBA&EFHN Al D 5246 identifies the

destjnation STA for which a TXOP is being requested.
[00391] | thio ERARH Beriodis aelipdited biyrthe AR, YEBEO Wdsenasheontend during

oA o B Sl P REL T

[00392] Those of skill in the art would understand that information and signals may be

represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof,



conmputed over the entire SIGNALI and SIGNAL2 fields. A
6 bit Tail 5250 is added prior to convol utional
wer@sasags [ 00389] In the exanpl e enbodi nent, BIBES2084034259
use slotted Al oha to access gghe channel and transmt
t he request nessage in the FRACH. If received
[00393] succEBsé ulfl skillywbild Aithet hppBBater di e vhR6ud MGV boical
blsti-kg\ with a schedul ed TXOP in a subsequent schedul ed
AT RO dircuheand garithn srpcidesaribed inocomegtion with the

neHéar C hod LS lngdigated.in the
el BELEAE 5, BERESAE, HLER Y E compter
soffwiare airncenivinaticas| & BothRATH. cleaily dstigteattis amefthapebllity of
ha&p t he EF§£§% I f the .STA receives a TXOP_assi gnnment

Iwgre and s Ware, VarQus;i usér_a@m@ppppxgeq% dlagks, medules;gircuits, and
t6p8 B8V e/Boch dEXPDASHI ik b e
step cd% bd%;%@l@%tflwg%ﬁé%s t@f ﬂfeﬁq’ﬁfx&foﬁghf}f Sg}%ﬁ:ther such

B
nunber, FRACH RESP , ransm ssi ons
fopqhienality 8 miplementsd iaschasdweanceor byftviarapdepends Dpoti Mheparticular

T raneter F RESPONSE i s jncl uded
apalfEn dd ooifh S PRIk Bhased o SraThy iy BRed et may
. imPEMept eesdRcBAGInstieHalivy toh abdysithy eddN SRAGI icati
2 . i@qn[xa%osgi]' T o, FRACH 52??% P Job bl 8 by r fpplication,
bujgchmptsmenfitiopglpcisions shnmldinetibegnterpeetpd as eising 2 departure from
' i uri ng the SCAP using EDCA rul es.
thé[?%ggggfdhgﬁg%gﬁ%g%%k&h in the art woul d understand
[00394] t hatThenVariowst ilstrative  Sogioahl tHodkBy niRlule3Prand et hks Usds@i¥bed in

any .of a.varie of different technol ogies and
cogkfifn it eﬁ&?tb%é‘%’aﬂﬂ&f Ql,scl(r?a?dal}erﬁlﬁsm%b% iBplemeatsdp meeformed

i QfiBtal Girpcsb GBbSsorDlal Figith TS hB, Lo rticati
RS i S e Y TR SO g
spaseic gpegretedtanduldy(ASIC), sy bisld propraembable ghtectrrayn@PEN)i & other
e neti¢c fields or rticles,. optjcal fjelds or
PRI IEE Gl il B Bt bl s Stare
comporsdat, lor WayH ddnibividiibarth&BOr 858 16 BRtfofd §hy MBS described
i[lustrative |ogical blocks, nodules, circuits, and
hergimy o iBERFTISA PR PEasersob ahyibe avuivneedestoryiiut in thealternative, the
PRt R b G RN Rl bl S B FSrcSiter, or state
machinbi nAt presssof not blso T ehpRideltetl! 4sUs tdoRitndtinSof computing
4 i.nt erchangeabi l.ity of hardware and software, various '
YIfGSusE-Bat § vEPRAM MM fs 2 BMISSclead Apmigrerrocesser up t plurality of
i@0FrostROR, BAY 6r ' "ol Y b LELNS
o O B P har e SRR P A ot S5
otherpichwenfiguratien. har dwar e or soft ware depends upon the

ooaos) PR ShEULEL, ARPL CoblA o ieRh R Oet B M nLTROSS e
- embddieaBNdisdlbRddesshi hed bk WntddaRakitdciy 1R hﬁé@dwére,gin"@ééftware

for each (garti cul ar application, _blut suc
molpks| exgeiKed by drpraeeses, onhin ateombination obéhd tweer pr etfscramodule

ma? allé§iidgg 2 Wﬂeﬂ{o?y,f rfﬁgﬂ tmheemg’r%rf) Fi?oﬁf n%quorg,r %%?{%M memory,

nventibn.
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other

form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium

may reside as discrete components in a user terminal.



[0C394] The various illustrative |ogical blocks,

nodul es, and circuits described in connection with the
weedvsasaent s di scl osed herein may be i npl enent BPAT/082004/034259

perfornmed with a general purgpse processor, a digital

signal processor (DSP), an application specific

[00396] | nt ejeatiegs aier mulﬁde(lﬁﬁiiréi)l for fef@brbePhRD i@ HRAh Qo8RG various
,fFPGA r other I%lieannable | ogi ¢ devi ce,
St %‘@ IéeSaQF 18gs 1p élﬁEF%? d fte it thélssmeeqféhh aonbrpisaescribed
RRMRGHREN r n&d. Lo
wberf%%n1Fﬁgm?un§9¥éggﬂggscran%£E Mnﬁ%’&“%$%Putﬂw entire

%ﬁ@ﬁp@ym.processor may be a n1croprocessor but in the

al t ernati ve ocessor e any conventiona
[00397] pr o?; FVIOE%h Bﬁ{l oF tﬁf ép%gqgf ¢rabqdanenty is pypvided to enable any
pdmf’dkﬂ%d ih the 9 €5 Afdke B?Mseathé ?ré@@n’c' 1%638?”% n@‘é Eh.ﬁcatlons to

conbi nation of conputing d ces .
theye embodimenig vgllrhecrpwi;bbmmt fo thopda sﬂnﬂbd hyth@fart and the generic

O e R —
the @pnhlt @t sedpgeost. the AEREDN. TRS HEP %ré%@ntainV&ﬁlBﬁqn%Bt 1ntended to be

orithm described in connection W th odi nent

hfaﬁt% Ll epbodimenis yhayen dwrsilibad islite drst hogoided htae d:wzdesi scope
ﬁ{’ﬁgﬂ I b [pgessor, or in a
Coglgﬁlgrllﬁ/g{ﬂ?g% T o at%d%sﬁ%?ﬁﬁ{ s&s&lo nmay resi de
in RAM nenory, flash nmenory, ROM nenory, EPROM nenory,
‘Viﬁﬁgﬁg%ﬂﬁgﬁgﬁghkfglsters hard di sk, a renovabl e di sk,
ot her form of storage nedi um known in
the art. An exenplary storage nediumis coupled to the
processor such the processor can read information
from and wite information to, the storage nmedium In
the alternative, the storage nedium my be integral to
the processor. The processor and the storage nedi um
may reside in an ASIC. The ASIC may reside in a user
termnal. In the alternative, the processor and the
storage nedi um may reside as discrete conponents in a
user term nal .83 [00396] Headi ngs are included herein
for reference and to aid in |ocating various sections.
These headings are not intended to limt the scope of
the concepts described with respect thereto. Such
concepts nmay have applicability throughout the entire
speci fication. [00397] The previous description of the
di scl osed enbodi nents is provided to enable any person
skilled in the art to nmake or use the present
i nvention. Various nodifications to these enbodi nents
will be readily apparent to those skilled in the art,
and the generic principles defined herein may be
applied to other enbodi nents w thout departing from
the spirit or scope of the invention. Thus, the
present invention is not intended to be [imted to the
enbodi nents shown herein but is to be accorded the
W dest scope



consi stent with the principles and novel features

di scl osed herein. WHAT | S CLAIMED 1 S: 84 CLAIMS . A
walaioa/08q1e:e conpri sing: a common portion, for PCT/US2004/034259

transm ssion according to agfi rst format receivable by

one or nore first stations; ‘and a dedi cated portion,

for transm ssion accordi ngyt Aql\?second f or mat

recei vabl e by second station The data frane of

claim1, wherein the conmon portion conprises an

unstlg%%e reference. . The data frane of claiml,

L. wheredAta IS CUBIF RS nat conprises steering. 4 . An
appay @nsPof 9HRfdnSfcﬁ‘9ran§rhfsﬁHh Eédbrélﬁé td & ARS Mrhdat f&eﬁable by one
frame froma first station to a second station, th

orfmenedirgstations;iang: a conmon porti on, transmitted
accor t. format receiva by o or., nor.e
a0c0f ARG pibh Bt oSl Pol SESHIRPlh Yo SR BB ac by

a 668 shtigh.t 0 a second format selected to be receivable
by the second station. . A wireless conmunication
system conprising: one or nore first stations; a
> Sec : RN
2. i A oA, sttt eXotr Borubh SRRy alfhcered

refpgraven portion, transmtted according to a first
format receivable by the one or nore first stations;
and a dedicated portion, transmtted according to a

3.5€COPgL 8 PinolcF SR ALY AR tgn@ SecdB8 itha? &b 194k séennfn
apparatus conprising: means for transmttin franme
froma first station to a second station, the frams

4. corrp 85 a conmmon portion, transmitted accor di ng

aP%"gatPBFWHPn?lE%el vabl e by one or nore third

St at ¢iRmsiy dtdiransefidi ngaﬁ G O drh O firde Fs@fidH1 th t286kcond station, the
accor di ng to a second format selected to
frame comprising:

a common portion, transmitted according to a first format receivable by
one or more third stations; and
a dedicated portion, transmitted according to a second format selected to

be receivable by the second station.

5. A wireless communication system comprising:
one or more first stations;
a second station; and
a third station for transmitting a frame to the second station, the frame
comprising:
a common portion, transmitted according to a first format receivable by
the one or more first stations; and
a dedicated portion, transmitted according to a second format receivable

by the second station.

6. An apparatus comprising:
means for transmitting a frame from a first station to a second station, the frame

comprising:



be recei vable by the second station. 7. A nethod
conprising: transmtting a frame froma first station
W 008/0396dNnd station, the franme conprising: a PONIBI004/034259
portion, transmtted accordiggg to a first format
recei vable by one or nore third stations; and a
dedi cat eca gunmonpertionahandnitted acedingitd @ fir@ fBrS8GOREy able by
format sel eCE}ﬁg’ %&Pg' bg;cprngcei vabl e by the second
st at1§ " e YR&PI8f claim 7, wherein the common
ortion Goddakd : e
et hod of cl aiaﬁg?&p\}\%ﬁjé%%ﬁ{ g%@%ﬁ%%%ﬁﬁ%ﬁ"dﬁ%ﬁi felggted to
st edreirepivable et sedond sptioti on. 10. The net hod of
claim7, wherein the first portion conprises a data
indication for future transm ssion. . The nethod of
7. cl aiAmbthodwbsipeikinet he second station receives the data
i ndi cation. 12. Tﬁe nmethod of claim 10, wherein the
dat &2Psaiteng jdodtame fromy| 4 disit stetion dquessecorkB stafion, the frame
coﬁ?{;iggg . of claim 10, wherein the one or nore third
stations conprises an access point, and wherein the
access paimmmeepaitionsiritmited fcbRC R 4 Gkt il feceivable by
conmon portion . of the first station to second station
traﬁgf’no’gg’lo hird sistignt:@8d an al | ocation in response to
t he dat a,iqgi AR ond . ] . |l ocat.i on t
the. f1rof ot orieapoiof Mpkifbe iRk B S8 rieidotea o
t hebar¢csyabledy thesacpndistatioi.ed in a consol i dat ed86
poll. 15. A wireless comunicati on system operable
for communicating on a shared nedium access to the

8. shamhé niekbdI6T alalf CALRIRLEIR (BE cbBadh n;gt)rg{)ﬂ ?érgﬁ?gegiagr\msteered

corresponding to a first duration a
refelgResnd portion corresponding to a second duration, the

W rel ess conmuni cati on system conpri sing: neans for

accessing the nediumwith a first station using a
9. conThatmahobasedaipr 0¢ eeitidn tHYISbetid! Rfmbi oopAQS 4@ling the
4 dto transmt to a second station; and neans 8r
CAGAARITHONt he mediumwith a third station, in

accordance with an access allocation, during the

second portion, to transmt to a fourth station. 16. A
10. et Hegimiethod od whaimi % attiersn die firsspuiio! compiistha RECRRatiGh for

funfrg ﬁ-aﬁsqx%rss%gn.ne di-um

11. The method of claim 10, wherein the second station receives the data indication.
12. The method of claim 10, wherein the data indication is an allocation request.
13. The method of claim 10, wherein the one or more third stations comprises an

access point, and wherein the access point:

receives the data indication in the common portion of the first station to second

station transmission;

schedules an allocation in response to the data indication; and

transmits the allocation to the first station.

14. The method of claim 13, wherein the allocation is transmitted in a consolidated



allocated to at least a first portion corresponding to

a first duration and at | east a second portion
wa@oeoosesqehdi ng to a second duration, the met hoRICT/US2004/034259

conprising: accessing the mggiumw th a first station

using a contention-based procedure, during the first
poortion, to transmt to a second station; and

accessing the nediumwith a third station, in

accordance with an access allocation, during the

sec . [ nsmit. t t i )
1555 o M ks (hmidloddpd" i, Shefl tir dothhiblie o - shared
mekihemn t dvicess to tiat sharedameditivenlRaated sd aitleasha fit&. pofiien coetdseshding

of. claim16, wherein the first station.and the fourth
to 8 fizst GRARAI Teasha SeqontngHion @ eTBding A FcFoendyuEin, the
wirtfess mﬁfrﬁﬁlﬁaﬁ&?sﬁ?&ﬁ@&ngﬁﬁf%%on and the third station

are the sane station. 20. e net hod of claim 16,

whemsians tfbreacsessmglthst mediom with a fist ftation luswigad canierdion-based

the sape.stati.on. .. An aratus conprj sing: .means for
Prossyrr g i s P ationn o RRr AR 5o R 1 or

tr aRgdahé thiN GeRsSi@ MR hRdAt SATH & tBikd@kia86n, At adcBABhcAwith an

portion of the frame87 transmtted using steering. 22.

acaeshrpllacetion, aieap ithe seeendpwpen.do ranmyt e fogrthstatien.
follow ng steps: earning a transm ssion opportunity;
and transmtting a frame to a renote station, at |east
16a poX triethoddbr ¢diemimienting sran sidréd eWdiusi, Agcess Bethé Bgire@Bedium
A wrel e?s conmuni cati on system cog;ori sing: an access
allogstack to a4 Iqast & first patiog porgrprendingde grtst<turation fod g least a second

' IS& r | .access
e e T e T e
dur iaogessihg the anedivins svithna dpgotationi dsing atcohtestiin-based procedure,
orti of the frane transmtted.using steering. 24. A
duﬁlé% h’ﬁ%ﬁ%ﬁom%ﬁ?ﬁ@m&ngh%ﬁcoﬁ ﬂﬂtl%’ef cen a first
St abb@Bsiabthd H8GAAM wiftRlal Biird SEABK,I B BELor@ALS With 8n access
transmi ssion opportunity; and transmtting a frame to

allecationpdwsingtthe segand pertiogatotiranspiite a fovrdfstativn. f r ane

17. The method of claim 16, wherein the first station and the third station are the

same station.

18. The method of claim 16, wherein the first station and the fourth station are the

same station.

19. The method of claim 16, wherein the second station and the third station are the

same station.

20. The method of claim 16, wherein the second station and the fourth station are

the same station.

21.  An apparatus comprising:
means for earning a transmission opportunity; and

means for transmitting a frame to a remote station, at least a portion of the frame



transmtted using steering. 25. The nmethod of claim

24, wherein earning the transm ssion opportunity
w@ommssEes: requesting an allocation on a sharkdI/msmo4um4259

froma scheduling station; r@:ei ving an all ocation

fromthe scheduling renote station in response to the

i t. 26. The method of claim 24,
wEhbRaR Lo, ey

erern he transm ssion opportunity conprises
contendi ng for access on a shared nedium 27. A

i rel.ess co ication s em conprisjng: . neans for
2* r anSAPPEIh gggg&f# sdie cfpc%ﬁsb ¢ to; Heéttg@tﬂ%ﬁ o@,l%wptg $terSecond
st at i2Hin mmﬁgfonr@?wﬁﬂiﬂgaﬁ@e pilot at the second
renote station and determ ning feedback therefromn 88

meangafsorittinga asframe i tnga tigmofee stibiank af deast tahportien ovlthe frame
trSt at'j@’%{] to the.first station; and neans for

5 ?il?%ﬁte%ga fromthe first station to the second
station in accordance with the feedback. 28. A nethod,
conprising: transmtting a pilot froma first station
23.0 aAgwiEdews copuRymMeRtiopsEYeIniCATMPEIRAgI | ot at the second

r eno t.ion.and determ ni ng feedback therefrom
trané@a%ttelggr#goq{ﬁhe feedback fromthe second station to

t he #ifirsktasibatdndn; and transnmitting data fromthe
first station tgo the second station in accordance with
the #&¥9B4&181OBET: The net hod of claim 28, wherein the

conpr 1 st ne S A Bk PR ARy ¢

conprising: a conmon porti transmtte
a first foameittnecei falblee tbythendirgr staboe duningd the transmission

stations; and dedi cated.portion, transmtted .

coobttrynity u lebEonaipg PhEE R imst el i essingan) o

by the second station. 30. The nethod of claim 28,

further conprising transmtting data along with the .
24.r anédrinethed forcfomangia digact linkdetveachadiitst stetier and@second station,

further conprising transmtting a second pilot al ong
C%H?I%N %ie transmitted feedback.

earning a transmission opportunity; and

transmitting a frame to a remote station, at least a portion of the frame

transmitted using steering.

25. The method of claim 24, wherein earning the transmission opportunity
comprises:
requesting an allocation on a shared medium from a scheduling station;
receiving an allocation from the scheduling remote station in response to the

allocation request.

26.  The method of claim 24, wherein earning the transmission opportunity

comprises contending for access on a shared medium.

27. A wireless communication system, comprising:
means for transmitting a pilot from a first station to a second station;

means for measuring the pilot at the second remote station and determining

feedback therefrom,;



32. The nethod of claim31, further conprising
nmeasuring the second pil ot and determ ni ng feedback
wo b@sesaiein 33. The nethod of claim 28, furthePCT/US2004/034259
conprising transmtting a dagtga i ndication along with
the pilot. 34. The nmethod of claim 28, further

COMPL 1By : géglglgggﬁg GediBh RbANHe Yadofd sBBon to the first station;

transmtted
and

means for transmitting data from the first station to the second station in

accordance with the feedback.

28. A method, comprising:

transmitting a pilot from a first station to a second station;

measuring the pilot at the second remote station and determining feedback
therefrom,;

transmitting the feedback from the second station to the first station; and

transmitting data from the first station to the second station in accordance with
the feedback.

29. The method of claim 28, wherein the data comprises one or more frames, each
frame comprising:
a common portion, transmitted according to a first format receivable by
one or more third stations; and
a dedicated portion, transmitted according to a second format selected to

be receivable by the second station.

30.  The method of claim 28, further comprising transmitting data along with the
transmitted feedback.

31. The method of claim 28, further comprising transmitting a second pilot along
with the transmitted feedback.

32.  The method of claim 31, further comprising measuring the second pilot and

determining feedback therefrom.

33.  The method of claim 28, further comprising transmitting a data indication along

with the pilot.

34.  The method of claim 28, further comprising transmitting data along with the
transmitted feedback.



