METHOD AND APPARATUS FOR PROTECTI NG H GH THROUGHPUT
STATI ONS [ 0001] FI ELD OF I NVENTI ON [ 0002] The present

WO 20830660 rel ates to wirel ess conmuni cati on SPGT/ERRN6/035254
More particularly, the present invention is related to
the protection of high throughput (HT) transm ssions
in the presence of other inconpatible HT transm ssions
and | egacy transm ssions. [0003] BACKGRQJND [ 0004] HT

transm SSI ons need rotection from./ st ati ons
(STAM a@EPérBa%TU  FORBROTRCTING HIGH: be
able to deC| pher @%HP&ITTI FIQNRY) packet data

units (PPDUs), and thus the | egacy STAs nmay not

interpret the nedium as in .Simlarly, HT
[0001] { r ansni ssi ons of aFw @ﬁﬁﬂ%ﬁ@ﬂre prot ection
[0002] fromﬁ? eép@nfﬁgiaﬁgéﬁ? GRS thh Ieelés@e Egﬁﬁe ﬁ systems

I nconpa ovvn In gure

More g’ﬂwul@ﬂyc afifer ipzeSerd ligeattiorPHY ﬁélaeéfblw hﬁ@dpfotéaﬁon of high
| owed by a [egacy PHY payload 110, which is

throughpwt cdiT) bravsanismoascdss thenpreseqcRnOf pibewt intempatible HT
Xa Fi gures 2A and 2B show t hat
transmé??%ﬁ‘é agé?‘%%a“(y trgnsm}%gn% and anot her HT device
(i.e., Type B) have different PHY preanbles 115, 120.
The Type A device has both a | egacypreanbl e 105 as
[0003] wel | as a new preanbl BALKGROUNDNO capability as part

[0004] ﬁfewapﬁ@( bﬁ%ﬁ%@@ovﬁg%ieeﬁméﬁgg rfgomy %'eif: 6 1e€ QgiA%), since
egacs 120 RGO B 88 ] Ao TARO Ser cPEI)

packet dddteenenits (PRDW)s axed ehukshthd legaley iSTSs whhy nef ibkerpret the
able to cormunlcate wi t h_each ot her. Also theI'_I'IyIpeA )
medlurae@s deing buggs 1 Pendatly; ﬂTEEsE%%T@IS@FO%S? pegiyep HT STA require

protectijoqlvfr%ﬁ? oth Vﬁﬁ—ﬁ‘%’ﬂ&g th %ﬂe %3%‘%995‘ t}g&}ﬂmﬁfﬁs gt& incompatible.
[0005] As shown in Figure 1, each legacy PPDU 100 compfises a legacy PHY
preamble/header 105 followed by a legacy PHY payload 110, which is typically a

medium access control (MAC) packet data unit (PDU). As an example, Figures 2A
and 2B show that an HT device (i.e., Type A) and another HT device (i.e., Type B)
have different PHY preambles 115, 120. The Type A device has both a legacy
preamble 105 as well as a new preamble 115 for MIMO capability as part of a PHY
header, whereas, the Type B device only has a new PHY preamble 120. However,
the Type B device can decode the legacy preamble 105. The HT PHY preambles
115, 120 of both the Type A and B devices are different. In this case, the two
devices will not be able to communicate with each other. Also, the Type A device is
inefficient in absence of any legacy devices. Two considered scenarios (1 and 2) are
described below.

[0006] Scenario 1 uses at least three different types of devices which operate
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descri bed bel ow. [0006] Scenario 1 uses at |east three
different types of devices which operatewith

walrdof7es3nd /i nconpati ble 1 [ayers: 1) | egacy deRCTES2006/035254
which transmt packets with only a | egacy preanble

with ditfflRnt/AR o% nt’ﬁhlgf‘féyfeel% A1EIT %&E TaRRCEs daUEE Gl:§aﬂ§iﬁa§bhpacke‘cs

fansm arrbl es 115, as shown
with only'a FEgauy @rédinblé (105) asighdypdnHFigave de8) W Eﬂypbrﬁadsmaas which

PPDUs wth Typ reanbl es. 120, .a ho
transmib EPT)@o wrifh %mﬁ&ﬂ@?%@b S his ¢ sHost B gttt Jeend 3) HT

Type B Ghifies HE5, trilask B8 FPNURG IR T BT ARSI LIS shown in

Figure 9B. HT devices which transmt mxed node packets,
(e.g., a PHY preanble conprising a | egacy preanbl e and
[0007] an I—S’cemae“mlﬁl @)Iso uses hb\mastrﬂﬂeg&yﬁeszqf dgwiges) 1 Hpgacy devices

which H{FSERE eCe(s ettt Nostes Afres e 1 e Tl in Biggre 15 2
HT dew?rﬁg whicP tRaRh e ﬂﬁ:@d—nﬁﬁie td, Neld. 08 PTITZRoren@i18]comprising

different types of devi ces may operate usin

a legacynpntelaadﬂbly ambmrdﬁ'{‘lm'leanfmm lagysdvown FoFigixenCeand @ HT devices

which trsgsgeis RAsERiE, 1ty et ST AT yearnbles (e grarer HOSHRE) PHY
proam oY bR 112 @amﬁo@&mﬁ , SR £0PARles . pr esen

nvent ¢ o oses enhancenent provi de HT and
[0008] | egaThuBﬁtchfeifm{tk itppes afuHrdevicrs didy esmarates chings mutually
mpl enented in a wrel ess communj cat i on_net wor k

incompétiole JRELN glaaefﬁ uFar iexpmizle shesrecetyen o firgsReHeHdsSTA may
not be %@Fd‘i ' 8 l n%?c ts I}\#/R%P tt%f@;ﬁ Jéeseca_lli‘& Ee(ff*’ﬂ'f[kS'T‘gx and vice

ayer ct I on
versa. rrechanl srrs preanbl e si gnal i ng, and beacon signal i ng.
I'n one errbodi ment, a first type of HI STAis
identified by a second type of HT STA by using bits in

the preanble of a pack Lo 1 gdi cate which PHY type
00091 '+ Phe tsed in SumfARY yp

[0010] The present invention proposes enhancements that provide HT and
legacy inter-working solutions for different schemes implemented in a wireless
communication network including a plurality of STAs, such as those schemes used
in IEEE 802.11n, or the like. The interworking solutions include MAC and PHY
layer protection mechanisms, preamble signaling, and beacon signaling. In one
embodiment, a first type of HT STA is identified by a second type of HT STA by
using bits in the preamble of a packet to indicate which PHY type will be used in
the remaining portion of the packet. In another embodiment, a second type of HT
STA sends ready-to-send (RTS)/clear-to-send (CTS) or CTS-to-self for reserving the
medium in the presence of a first type of HT STA. In yet another embodiment,
legacy preamble protection is used by different types of HT STAs for protecting

their transmissions. In yet another embodiment, an access point indicates
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the remaining portion of the packet. In another
enbodi nent, a second type of HT STA sends
WO 2adp33066 send (RTS)/cl ear-to-send (CTS) or CIST/0SH06/635254
. _for reserving the mediumin the presence of a first

opeaso/ S i s, Hughe 1905 W SRR v % bpgon or o

associatobmekSdgqr ot ecting their transmssions. In yet
anot her enbodi nent, an access poi nt indi catesoperation
or support in a systemfor a | egacy preanble using a

beacon or add [ EF

00111 PESCR pri BRTER RS AR AT AN RIS 2 1 e

[0012] undepsHanéidesaiddd Lhdetdtuaaind Bf TRY iRferttdéh ey beligad from the
foll ow ng descripti On’wgl ven by way of exanple and to

followingalegeriptiono giveinnby srgyuelcexample and thdeasdenstend ingconjunction
. drawi ngs wherein. [0013] .Figure 1 illustrates a

with the g E}F?%%’ﬁ%g dray wéﬁ{?%i ch includes a | egacy

[0018] Prea @0 dilRudtREBS Ya RidhvRAVLAGH :m%&%lﬁpﬁjgmﬁ@h 2cludes a

2B illustrate a first conventional” scenario
legacy ptGombhy and h)legacyBEGhpaffloddpe A and HT Type B devi ces

operate with diff t and inconpati bl e physical, .
[0014] |ayef¥,m1ee@ﬁ?nfh?§;ﬂ Ustenima T80 CORYRRGGRA Segatior$eenario 1)
_ _ an ; i . . . .
in whiclf B Ebb A0 00d $FF T30 T8 MR R ohlraid with et il Bbacibie
physicalHay®Hy preanbl es; [0016] Figures 3A and 3B illustrate

PPDU_struct ures. whi ch use an HT preanbl e i ncl udi ng

[0015] b t sFigrren2€ rande aDeillusdrate 3 poeonst convemtinall ssenarie (Scenario
2 in wifGESE RS bR BSSEHod UG RGP B e R dhy o

PHY préiefiblger and transnmit protected HT transm ssions using
a |l egacy preanble in accordance with the present
[0016] i nvehigwes 3A and 3B illustrate PPDU structures which use an HT

preamble including bits which indicate the HT type of a PHY payload in accordance
with the present invention;

[0017] Figure 4 is a block diagram of a STA configured to receive, decipher
and transmit protected HT transmissions using a legacy preamble in accordance
with the present invention,;

[0018] Figure 5 is a block diagram of an AP configured to transmit a beacon
or association message which include a capability information element (IE) in
accordance with the present invention;

[0019] Figure 6 shows the fields of the capability IE included in the beacon or
association message transmitted by the AP of Figure 5; and

[0020] Figure 7 shows a wireless communication system including the AP of
Figure 5 and a plurality of HT STAs similar to the HT STA of Figure 4.



[0018] Figure 5 is a block diagramof an AP confi gured
to transmt a beacon or association nessage which

WO poi7osBes@ capability information el ement (1 E)PCTIUS2006/035254
accordance with the present invention; [0019] Figure 6

[0021] ShowenAA TEES) #nQtRIPLIGRAGR TﬂWPRﬁ%kWMEWENTS

beacon O0r assocl a Ion nmessage transm

[0022] Fi gurWhen r@fékrbQ8terbaBur,thée ehtiBoRgy "9 £5iecludes but is not
conmuni cation system i ncl udi ng the AP of Figure 5 and

limited by auwarele§s cbtanﬂnsfmselge ninisr (WER{Pe, 14T uSTA esfuipingnt UE), a
mobile Hetily eLAR P PR FINCRPENPQl % BAGRE, GhAPaothpn Eype of device

capable 8f B’Peﬁdt‘i)ﬂgf 1n33_ Amrbl’é%k léi'ﬁr%rol?ﬁﬁehts Wher TBIdrEed %8 Kereafter, the

wireless transmt/receive unit (WRU) , a user
terminadogy paeess puit, (AP)Hibmilhdesbat isnot infitedetb abaselstdtéon, a Node-

b b t an her type .of device

B, it 3P URE o bt B RS B Sl R e oS ommens,
f t

00251 ¢ 1 STAISE (2ghE8 3¢ U pel D! VRO o J6CERBAIA fnto an

1ntegrat¢wl eirclﬂ;lt 4IG) toe bendonfigueed on anyiretitetorppRi®d a multitude of
i nterfacing deV| ce in a wreless environment. [0023]

interconppetmgeqppeneRtst he present invention may be
[0024] ' nCOfrlFl%' g{dees%n't h9edfoh %tll%wsaé 1n%|exr'o§)uelﬁtﬁ}){litﬁﬁg{lg‘f Jevices which

confi I'n a crrcurt corrprl SI

operatel ﬁlﬁg@ﬁﬁﬁ&iﬂlﬁgoﬁ@ﬁmﬂ@m lﬁﬁé}%@ucﬁ% ﬂ{c%‘é%i‘evmusly described
invention allows the i nterogerabl ity of HT ‘devices

with respficg o @genari@ legidder QedrfarieBs a$ sbowpani BigareHY anay2r MAC and

i be
R TR S e
S t
o oIS PR AFSUTIRUE BERUEAE O e a1
preambie tsoirpplanhémted-y fazylitatel snteropaddili iyonFirsdllydidargn isignaling is

ase to i B TR MBS Cpt0 LoCTL ot T

R e R i e -
structuyw efibPPDU, (i.e., packet), is used for both HT STAs of Type A and B,
whereby the HT preambles include bits indicating which PHY payload Type will be
used in remaining portion of the packet. Each of the HT STAs is able to decode the
legacy preamble 105 using a receiver configured to decode the PHY preamble which
is sent at a basic rate/modulation. The HT PHY preamble provides information
about the modulation and coding scheme (MCS) or PHY payload type used for the
remaining portion of the packet. However, it may not be possible to decode the
remaining portion of the packet since the PHY layer transmission is incompatible,
(e.g., space-time block code (STBC) transmissions are not compatible with non-
STBC PHY transmissions). The first HT STA will not have a problem in decoding
both the PHY preambles. However, the second HT STA will be able to decode the
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structure of a PPDU, (i.e., packet), is used for both
HT STAs of Type A and B, whereby the HT preanbles

WO p@isBesdi t s i ndi cating which PHY payl oad TyperCTk1006@35254
used in remaining portion of the packet. Each of the

HT ST is able to,decqde.t he,l b 105
legacy eRtbler 841 H0% bnfTOGREOE | B Oodge AL VTR Big cfor  the
remaingﬁgegﬁrbeﬂ& SE8L p%.&l(%cﬁaéfﬂlerﬁéc%ﬁodm ation. The HF PHY

e ’provi I nf or mat1 on about the nodul ation and
[0026] codi riBhe cleesmd (MTSPTAr wiHYbpaable aw dgzgr&lw$hei rest ofhihe packet.

Howeve, 550 IotHe Fe5tdatohe RACKET heldi SRFOR0R: o S6FoRhaLr STA will
extractpﬁffﬁgfent%' f(ﬁ'rﬁ%ﬁoﬁ '%Iha%%rlegﬁﬁgm er% c}ﬁe tg _ISé%&)ltS NAV timer

, space-
for thetreaRSAtes bDilte BFhshRissOATPAISoDI® thist dsmhoﬁrméﬂiB@hé’}Mst HT STA
transm ssions). The first HT STA will not have a

is able momdpnwify the eeoenchdTE NTFA reamiple hasadtaneeer %@#@rm the PHY

d STA wi decode t hel
proamtlfCoff A0 e pttaderd? 4BF phghhe " Prv payi ond type
[0027] used Frph MAE [SRRipRbRStPA hbihnikn, MAP RS RaE namﬁg is used to

t he packet. [0026] The second HT STAwill be able to
set a detwdekt abocadian ovfeettdme (DAY Bt whicheisera MAG lavel hearrier-sense

proccdl T8 MAF: BB e Sl b e B SRenp Bl br o7t

self m&cﬁ!n?glﬁg'ﬁ%!f&et frats 1b§1§n NEY sbi BRE NAV fhehé %?@ﬂe@l‘ii,_eér 8f simply
t he he first

transm ssi on. in this enbodi nent,
appropribt&8yssdttingta dutation ﬁleld fry thMAEG beaderof S’Eﬁamﬁ:lmi packet.

base rtain bits in the PHY preanbl e d deco
[0028] t he ?Iam o olevele Ryg&%‘&on [BESHISHL, e lpesel PR 1ayer

convergéxfcte:ﬁ}xI ?@m‘%@w Cg%l A Ve@%%ch 1?%%1' %g‘aﬁy%%l}\ﬁ &d are set

to 1nd1bﬂéeé. desired edwisehae fqy petdetien. e MiGcsi dgaal figld préaddes the
i mpl enented b u5| ng RTS/ CTS or. CTS-tose]f
HT Paﬁé@ﬁaﬁhes P I or q legrayi signgh, field irefranmaniped jupipgean omni-

et e BRI F VB VS DS B M08 v

STAs. || a'r;g? REMHARY of profd@idr 9 caBehaRbasy difeal OB PHYd transmit
opportunity (TXOP) protection.

[0029] In a second embodiment (applying to Scenario 1 and scenario 2), the
second HT STA (HT Type B device) sends RTS/CTS or CTS-to-self for reserving the
medium in the presence of the first HT STA, (HT Type A device).

[0030] In another embodiment (applied to both Scenarios 1 & 2), a preferable
network AP supports a legacy preamble, the HT STA preambles and a MAC packet
transmission with HT protection mechanisms according to the above proposed
methods. Alternatively, if the AP does not support the HT STAs, it indicates this

information in a beacon or in an association message. Hence, the HT STAs operate

in legacy mode using a legacy preamble.



convergence procedure (PLCP) rate and length fields in

a legacy signal field are set to indicate a desired
walenoansss f or protection. The | egacy signal fiBETUS2006/035254

precedes the HT part of the PPDU. The | egacy si gnal

fiel stransmtt
100311 1 7% cPhE SRR T bE o PR - 170 BERls) SBRRE wsed to
indicatBytl# |en§1-|i’63peﬂibd3fd?e§)f’&@cﬁ6n,p e ehdyPbe %eﬁﬁ'épﬁi'lodlcally when
| egacy signal (L-SIG field transmt opportunity

requiredT X0 legasy queamble a0 18] sent vaith eashwithebd dimaetual MAC packet

follow1%itp ﬁiu#%tbe% %tg&%%% 1@@#}5%&}@# L9 Zéhe#geltcg @} Pvery packet

in the fp?[)téc?&f zdﬂrﬂﬁohhemg'a‘l‘éﬁ 'aQoH&etl'R]r %§§1r}fe%d05f tRendrhitéing legacy

Type A device I n anot her
packets r(MAiCriemel),(fap plrotedtivn df (H’ﬂ tBoesraissiomsl Euﬁthprmore the first HT

f bl e net AP s salegay
sTA, (HA" SiA sn§ &Sléﬁea% KBet £PRRS qaﬁlhlﬁ? in the
et ha t
absencl of gy el S E TR EAEER ?%@%930%% ﬁ%%b@u% BB R by the
first HESTAAS, Typge Arl ﬁﬁS&SndIﬁld) 4 tonfind writivwhether dhee@ o la@facy STAs

in an_associ ati on nessage. Hence, the HT STAs operate
in the nefwaskacy node using a Iegacy preanbl e. 1.0031] The

[0032] | egag% 5! n L f! | dlz ‘#%P!g_’%’:%r rﬁr} i—f’fi pé @g%}bf (fzonefllgdul)ed to receive,

deciphd ﬁhﬁcﬁﬂa%@mlﬂmnﬁ'ﬁnbﬁuﬁﬁﬁs aRehd edisgtclyYp i@éﬁﬁble in accordance
required. The | egacy preanble can be sent  with and

with thet hoesendninwendion. MACheadKEt STAl 1498 ngcludes Thi pr@t@esor 405, a
|resend|n hele sin fi.eld.wi,fh ev
transifer AU 4SBT0 M B, GHAEN AT Akg " B iEAY gGSTel to the
I
ransmfSE 1900 the ORTES %‘f?%ns?ngﬁ%‘%‘%%‘%ﬁ%?? i WliigBiR) o gomerate
and deénpihst' pridtested H'Il‘-ﬁt'raﬁiﬁmﬂsmﬁs,éncﬁcc&ﬂhnmelwlth)thedpmenbinventlon
send the PHY preanble_ in absence qf g]ﬁ
wherehg; ade@ey FicaIbleGHREReST hsegﬁt { GAnSREsHERS SR VER aggreamble with

Iﬁf? of Type A as in Scenario 1 to
bits mcﬁ?‘%ngﬁﬁv\he ﬁ{esﬂ(ﬁw_g @L’;re | egacy STAs in the network.
[0033] Figure 5 is a block diagram of an AP 500 configured to protect HT

transmissions using a legacy preamble in accordance with the present invention.
The AP 500 includes a processor 505, a transmitter 510, a receiver 515 and an
antenna 520 electrically coupled to the transmitter 510 and the receiver 515. The
processor 505 is configured to generate a beacon or an association message for
transmission by the transmitter 510 via the antenna 520. The beacon or association
message may include information which indicates operation or support for a legacy
preamble, HT STA preambles and a MAC packet transmission with HT protection
mechanisms according to the above proposed methods.

[0034] Figure 6 shows the fields of a capability Information Element (IE)

included in the beacon or association message transmitted by the AP 500 which
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[0032] Figure 4 is a block diagram of an HT STA 400
configured to receive, decipher and transmt HT

WO e@n®BA0SE&i ons usi ng a | egacy preanbl e i n accoPCHOSMW06/035254
with the present invention. The HT STA 400 includes a

. .. processor, 405, a trapsmtter 410, a rgeceiver 4 a .
indicatgrsumposhfer 1o TET qrorection yleehaﬁ}sé‘as-tﬁh? qbder Shanf {}?eéﬁis 1s not
ignifichh [ SERkMRTyAdeci i ihitation. The field
signinc i b o AP 3 E S RO BR rpuiygsion. he fld
may bd iN\sd8EEl 2hew eaptdbtydHhoer adddd toexiptingeapability IEs.

i nvention, whereby a | egacy preanble precede& t he. HI.
[0035] t r ansMauwedhshemes Arigiraless sammenigatignivsteninchying the AP

e P | oad_tvpe. - i s a
500 of TG R PS8 51T e 1By 0By, ot 6 e 11T 574 400
(PHY ’gmwﬁgiﬁf Fighfe 4S INERPIEYaGiperB §attlceionnwibican RFR/ETS or CTS-

e present invention. The AP 500 includes a
to-self pubfiekkindibaes suppoah ofithisemeshanism i hwagens tnensppigted by the

AP 5083 ongnet the de S 4BGamal, S £ k0P 855 bARAMRE an RTS
messaééé%i iy efpt o@lenghat A ra 50e26ath FespohdS $0CHR IRTS message by

ssage for transmssion by the transmtter 510 via
transniibiéngal €TSanb2dgeT Ehd BALSFA0t0Gasd chatAR h0Gusanglsomese a CTS-

i ncl ude i nformati ogg[yvhi ch i1.ndi cat $%¥£€ at inlgn or
to-self sugssage feroprofesting HI pransrpisgiongp ?ﬂyé’& ies and a
[0036] MAC pgﬁ?gg 1ﬁ1{ ?ﬁgm ssion with HT protection nechani snms

accor above proposed net hods. [0034] Figure
6. shows Hiph theduihpelt @EITapabinsidiysibnf anethbdommplenented in a

) (IE) included in the beacon or_associ aéi on_rrei ge
wireless epramiuniecatipny syrennmeoding pdishdVeact st TRy and a second
" ﬁfgw protﬁ?td'con nechani sms. The order of the fields
ype 0} PR PRI PR e an be arbitrarily specified
fRE 13s0 B’l@(‘tﬂd&hﬁ'ﬂﬁﬁ? altiledst dhe HT phgsicabyaye (PHEYYgadket data
In a new capability TE, or added to existi

unit (RRIPED; thiet PPDRS indlodBe] artyl peegmbloard anﬁ?’fgl?@é?spayload, the HT
s A oS T R

B ST R T e Ry m et

the second STA extracting the information associated with the HT PHY
payload from the HT preamble without being able to decode the HT PHY payload.

2. The method of embodiment 1 wherein the HT PPDU transmitted by
the first STA includes a legacy PHY preamble, the method further comprising:

the second STA setting a network allocation vector (NAV) timer for the
transmission based on information included in the legacy PHY preamble.

3. The method as in one of embodiments 1 and 2 wherein the HT PPDU
transmitted by the first STA includes a legacy PHY preamble, the method further

comprising:



self subfield indicates support of this mechanismin
beacons transmtted by the AP 500, one of the HT STAs

wad7opset art a TXOP by transmitting an RTS nEGHH§®06/035254
the AP 500. The AP 500 then responds to the RTS

T3 FREnbsaus Rlihe) Sondusts it arpiorbIAYR Horer for the
transRIRIACbASH bl at 'l@a(b%rﬂ 9ﬂ§cl fed h‘{ }_ﬁ%( @f[’ Eree[rggi?’G]

Enbodi ments 1. A hi gh roug put nsm ssi‘on
et hod\ imepthedeas éal dne ef evnbediesentsolBURhesdinOtheS fisétehd second
i nc LLdI n .a fi rstl type of st al;l on }(18TA and a second
STAs paficipatein a wigelesst spamasneation.fgherain BPDEs gaasmitted by the

first Sg;ﬁgﬁﬁ‘iﬂgbhg&l}géle vg"]% BB?%SPEEI%&%&SS %Sgﬁ&
. eantiltee avethaed akiTn BHY dfyddtmehbe 1 HT ﬁﬁ%ﬁéﬂ@érﬁ rising:

cludin forrratlon associ ated with the HT P
ﬁgﬁsﬁﬁf?}l‘?@h ngTihe fanssiShidg t he PPDU fromt he

fal 1 st second extra )
|6Inf or rrTaif i onﬁg(g%%g:%%tog‘% O&n Pﬁm@l’fg‘ H%s g#%ﬁé‘%%n??lé’rﬂg
the sbBordl STAGodind B cREFOPPITE to decode the HT
PHY pgﬁ}l oad. 2. The nethod of enbodi ment 1 wherein the

et nghlzed as énl obg of hmlfodlmenESTDAl furthetesoraptieggaey

EEE@@P%?% ephFEiresia ST ocat | on vect or ( NAV)
i mer Tier nié%ﬁo&%?é"%@oﬁﬁ;’ Qpeﬁﬂo%ﬂg%]%ﬂté gf’?_lsﬁﬁ&'e?{f thg sgcond STA

included in the | egacy PHY prea
sends pregnestoto m‘aochssqmmt (ABNtb senshe (BRMS)/cleirHb- A {CTS) message

% 1 rst STA | ncl udes a | egacy PHY
or to Pb‘?"éaﬁ{ﬁté ?ﬁé I%WHRQF E3issPETIRg & medi@mond STA
etti ..
1 TS LS TR LT Bl 7 '
the preskmcé%'f pt beesblodie fliest STreid e gpstefn.one of enbodi nent s
i erein the first and second
0. method as in embodiment 8 wherein the RTS/CTS or the CTS-to-self
protection support is indicated in a beacon transmitted by the AP.
11. A high throughput (HT) station (STA) comprising:

a transmitter for transmitting protected HT transmissions;

a processor for generating at least one HT physical layer (PHY) packet data
unit (PPDU), the PPDU including an HT preamble and an HT PHY payload, the HT
preamble including information associated with the HT PHY payload; and

a receiver for decoding legacy PHY preambles received from other HT STAs.

12.  The HT STA of embodiment 11 wherein a network allocation vector
(NAYV) timer for the transmission is set based on information included in the legacy
PHY preamble.



STAs participate in a wreless communi cati on, wherein
PPDUs transmtted by the first STA are inconpatible

wowRah/0s3ees capabilities of the second STA. 5. TPeT/De10heB5254
as in one of enbodinments 1-4 further conprising: the

T onthotrE b o embodinent i mhegsifd mAHRgHE Allocation vector
(NAV) ﬁ?ﬁé)znﬂr étg%?%ﬂis%ﬂ)ﬂ ﬁes dskb8 daPAeabt ohB %ﬂﬁ}ﬂ\?@e@f’n the HT

rn-one o ment's 1 urther conprising
preamiler st STA identifying the second STA. 8. The nmethod as

in one of enbodi nents. 1-7 wherein the second STA
H.r eqles tHToSTA g Legg’gocgmqﬂt U\Pﬁ" pgalgeﬁ&e gecelver ecoges both

) S) S (¢ gMessage or to provide

mlxed%f; léﬁgga cfgf’ﬁ??rﬁ@pport for reserving a nedium
B5. ThELhEEHTORTAS of NerAbedigherd0owhierdis the rebeiver rddcbées both
second STAis in the presence of at |east one first

Green EﬂéﬁldnnodﬂaPEQDéﬂT g rmcl_lzgé(d mAdﬁnﬁlﬂaUs 206 por-Abb donrant PEDUs.
Lppoht miedhoddph RraLeAtpe TS LiEDRath (R0 Bypssions, the

methodo‘gomgbills;l fy:hi gh throughput (HT) station (STA)
I'sing: a transmitter for transmtting protected

a—rhomr-mas mlmmomAﬂ?r) atatienr(ST) igetietiagi mdransmhiaepportunity

e A ICETER Gy T WU

an a ce%g 09 djﬁ preanbl e i ncluding information
¢ OoCI a the HT PHY payl oad; and a receiver for

tlﬁsCA(P B@ﬂo@@iﬁg tPHYephes AP ST A enich vedefpamseotlbar-tédend (CTS)
STAs. 12. The HT STA of enbodi nent 11 wherein a
frame.net work al | ocati on vect or (NAV) timer for the
transm ssion is set based on information included in
the | egacy PHY preanbl e.13. The HT STA of enbodi nent

it Whehgifethdiebfehtbodieadtieowheesinothe non-AP STA and the AP
use a CTS-to-self message for protecting HT transmissions.

18.  An access point (AP) comprising:

a processor configured to generate an association message, wherein the
association message includes a capability information element (IE) having a
plurality of fields which indicate operation or support for a legacy preamble, high
throughput (HT) station (STA) preambles and a medium access control (MAC)
packet transmission with HT protection mechanisms;

an antenna; and

a transmitter electrically coupled to the processor and the antenna for
transmitting the association message.

19. An access point (AP) comprising:

a processor configured to generate a beacon, wherein the beacon includes a

capability information element (IE) having a plurality of fields which indicate

9-



(NAV)tinmer for the transm ssion is set based on at
| east one bit included in the HT preanble. 14. The HT
w@I7o83086odi nent 11 wherein the recei ver decPdEES1v04/085254

m xed- node PPDUs and non-HT PPDUs. 15. The HT STA of

enbodi nent 11.wherein the regceiver, decodes bot een,
operatifiy f FURRTSHRLE IAAET P TRATRIOPULER ciioHE PR (gD riletion (STA
preamPiéedendl G Red®inh OsbcRls RIoAERS! (Mgdg' 9Qc1£&f MM s Dwith HT

transm ssions, the nethod conprising: a non-access
protecpionnme¢mmmisAf)) station (STA) initiating a transmit

oq%gort unity (TXOP) by transmtting a request signal

i ?ﬁtﬁrﬁ’g“"énﬂeady-to-send (RTS) frame to an access

ot} . P ng] t non- AP.STA

o ipmrfftker MEHIESTAGT0 ) e Bricgfedl B e emtonna for

transmittimgdthef beergbadi nent 16 wherein the non- AP STA and the

AP use a CTS-to-self nmessage for protecting HT . )
[0037]; r ans lEkeeghs thegfeatpres cauk ehemanty af) themresenihgnvention are

. s Lgur {0 nerate.an_assogi.atj.on
descriBEPHE RO e RN LUIRIal BB Phticlel 25BMIAe B cash feature or
elemesBP@aD bk idgsdid16:06 Withedt the BB fehfired e dty 0B hE Yreferred

of fields which indicate operation or support for a
embodimgats) or elnbiagjousi ghmbimatiepurithHey withionbnotteFAfeatures and
clem. IFre | es and .a nedi um access control (MAC) packet

RS e FRE R YROEP D ot ecti on mechani shs; an

antenna; and a tkansmtter elsectrically ceupled to the

processor and the antenna for transmtting the

associ ati on nessage.
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19. An access point (AP) conprising: a processor
configured to generate a beacon, wherein the beacon
WO p@i7/8Bese a capability information el ement (| BCTHY100035254

a plurality of fields which indicateoperation or

support for a | egacy predaCihAEMShi gh t hroughput (HT)

station (STA) preanbles and a nmedi um access control
What(ﬂwi@mpdé%et transm ssion with HT protection

mechani snms; an antenna; and a transmitter electrically

coupled to the processor and the antenna for

trransm thigh thi6u THTH0 @A skl dhetifl figdllehRBited in a

and el enents of the present invention are described in
wireless copmetiricationesjtsbetnrinotusling apfirsti type af statibn (8TAmad a second

h,feature or el enent can be used al one (W thout the
type Ogtais‘?" ﬁ@a’?’tﬁ’ %éﬁ?mpéllsgfﬁ’ents of the preferred
: . . ey . q
SRS by i AR DD MR ARSI PEED packet dat

unit (PRDENS tloe PEIDWU NBcMbling ba BT greamhhble and. acAHT BHY payload, the HT
enented in a

roughput (HT) transm ssion nethod inpl
proamipls (hdad oD e 8ieh T RANSRTTPELS PrEoady pa
' . Al met hod
dhe Sl e BT AE e AT bt st AL A "0 O
physsaahd! BYA ekBrétingacketinfahnsation tassbelatdd with BRPUIT PHY
i ncludi ng_an HT preanbl e and an HT PHY payl oad, the HT
payloast Eapbthe Bicprramble witbeuhbeimg abledeidecede the HE REIYpayload.
PHY payl oad; the second STAreceiving the PPDU fromthe
first STA; and the second STA extracting the

ionf or ned AHEtBeE AFicAliff 1 WhérdiR ShETHPPPDRY Ll nlit @A by the first
the HT preanble w thout being able to decode the HT

STA imvdpsyllegacy PHY hrearebleo theomethed fuitheh epsiprisihg: HT
FEEQU setc%ralasgll‘kt esgtt?tha{] eneft{;vro§ allocation vector (NAV) timer for the

transmission based on information included in the legacy PHY preamble.

3. The method of claim 1 wherein the HT PPDU transmitted by the first
STA includes a legacy PHY preamble, the method further comprising:
the second STA setting a network allocation vector (NAV) timer for the

transmission based on at least one bit included in the HT preamble.
4. A method as in claim 1 wherein the first and second STAs participate
in a wireless communication, wherein PPDUs transmitted by the first STA are

incompatible with the capabilities of the second STA.

5. The method of claim 1 further comprising:
the second STA identifying the first STA.

11-



STAI ncl udes a | egacy PHY preanble, the nmethod further
conprising: the second STA setting a network

w@bkdooozdoson vector (NAV) tinmer for the transm BGT/US2006/035254
based on information included in the | egacy PHY

rsreawmh%m%thﬁwst aein@ifiathed @mpdisiier ei n t he HT PPDU
transmtted the first STA includes a | egacy PHY

ithe aa¢ans ST. ef:@dmgjthmemlé&PE&%m sing: the second
STA setting a network allocation vector (NAV) tiner
for the transm ssion based on at |east one bit

imcl udeg indthdteof tlapherfftRer domprigRidiod as in claiml
wherein the first and second STAs participate in a

whe diret STAcidentifiing e, sesbiad §TA.PPDUs transnitted by

the first STA are inconpatible with the capabilities
of the second STA. 5. The nethod of claim1 further

”p r "ﬂLenguet%B‘& of %Eﬁﬁg u : ?ﬁ R6R tthEYdeegnd PTA s‘éﬁHs %Tﬁecﬁxest to an

claimb er conprising: the second
access&imnti eABlitmgend e (MS)fcéefHPIBUserﬁi (OB8) metshage of telpaovidé CTS-to-
furt her corrprlsm the first STAidentifying the
self protackion sypRor formeseREPEAMEAIERai m 1 wherei n t he
second STA sends a request to an access point (AP) to
send a (RTS)/clear-to-send (GIS) nessage or to provide

Qr'S- t A48 nephod of tladm 8 widixrein tls se@srl STAdsaAnNiE@i prdsence of at
9. The nmethod of claim8 wherein the second STAis in

least qrieeliyst Sslhée the ngtwpdast one first STAin the network.
10. A nmethod as in claim8 wherein the RTS/CTS or the
CTS-to-self protection support is indicated in a

heacom thaflsdd telseth Ratrhes APhedein ﬂaé"MSld’TS)U&hl@Hé CTS-to-self

(HT) station (STA) conprising: a transmtter for
protectioarswpport imginoicatedtind bacondnansmitted by the AP.

11. A high throughput (HT) station (STA) comprising:

a transmitter for transmitting protected HT transmissions;

a processor for generating at least one HT physical layer (PHY) packet data
unit (PPDU), the PPDU including an HT preamble and an HT PHY payload, the HT
preamble including information associated with the HT PHY payload; and

a receiver for decoding legacy PHY preambles received from other HT STAs.

12. The HT STA of claim 11 wherein a network allocation vector (NAV)
timer for the transmission is set based on information included in the legacy PHY

preamble.

13. The HT STA of claim 11 wherein a network allocation vector (NAV)
timer for the transmission is set based on at least one bit included in the HT
preamble.
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a processor for generating at |east one HT physical
| ayer (PHY) packet data unit (PPDU), the PPDU
WO p@l7shiong an HT preanbl e and an HT PHY payl oaRCT/URm®06AI35254
preanbl e i ncluding informati on associated with the HT
PHY payl oad; and a receiver for decoding | egacy PHY
preambl es_received fromother HI STAs. 12. The HT STA
did-cl atha HIT QR4 dhaizn ddraenein the eacqiver detodss boapyixed-mode

[ ¢ nsm ssion is set based on i nformati on
PPDUs 4R Ieugfﬂ‘ 'ifptpr%

In“the Tegacy PHY preanble. 13. The HT STA of
claim 1l wherein a network allocation vector (NAV)
timer for the transm ssion is set based on at | east

drbe bi'the Hl §d4dofi dairnd 1Hyhereinvbe aregeivermrpdecades $psh éfreen Field

SRR e T e R i At St

wherein the receiver decodes both G een Field node
PPDUs, m xed-node PPDUs and non-HT format PPDUs. 16. A
nid. hodA omephad eeft iprgteetiglg tiglo uimoughotfl) (HT) transmissions, the
transm.ssi ons, the nethod conprising: a non-access
methqg CHRPTIEE: AP) station (STA) initiating a transnit

?é;g]gﬁgéb@égsy p&i%ﬁ?otnbﬁP5 %ﬁ@rgﬁ‘%&? gﬁgﬂﬁﬂg% 3308k opportunity

Ing a rea 0-sen n access
(TXOPpobnttridsthittiagda trequédt sigapb imdladirdgatieadpan-ssidSRY'S) frame to
with a response clear-to-send (CTS) franme. 17. The
an acqegs ROtJALD) anth 16 wherein the non- AP STA and the AP

. e rotgactin
{58 Ar HEpban b W SUAALOSTA RAA My clapgo-gpna (19
framepr ocessor configured to generate an associ ation
nmessage, wherein the
17. The method of claim 16 wherein the non-AP STA and the AP use a

CTS-to-self message for protecting HT transmissions.

18.  An access point (AP) comprising:

a processor configured to generate an association message, wherein the
association message includes a capability information element (IE) having a
plurality of fields which indicate operation or support for a legacy preamble, high
throughput (HT) station (STA) preambles and a medium access control (MAC)
packet transmission with HT protection mechanisms;

an antenna; and

a transmitter electrically coupled to the processor and the antenna for

transmitting the association message.
19. An access point (AP) comprising:

13-



associ ation nessage includes a capability information
el ement (1E) having a plurality of fields which
WO pabi7/033086 oper ati on or support for a | egacy prRenEm™p6/035254
hi gh throughput (HT) station (STA) preanbles and a
nee giroresacc essfigiyiedr il géngx@Ye pabeatont, valneneiis she rbesicoh includes a

capab TSRS, TREOBELIE kom0 s i imiat
opers GILERRG B 4 1BEAT LB S BRO0GKELLED: TEAB B tion (ST

preandes i and ed rhedigemesaess acolnérnl o (MAGkE packet tead@aision with HT
includes a capability information elenment (I1E) having

proteciiony meghapismst fj el ds whi ch indicate operation or
Qr, | egacy preanbl e, high throughput (HT)
%Fﬁ%{? aS‘?R)a preanbl es and a nedi um access control

(VAghnpaditet dlectnizallyscouplett to Hhepp8éRekdrOmnd the antenna for
mechani sns; an antenna; and a transmitter electrically

transmiiisngehe beacaB. processor and the antenna for
transmtting the beacon.
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