METHOD AND APPARATUS FOR PROTECTI NG H GH THROUGHPUT
STATI ONS [0001] FI ELD OF | NVENTI ON [ 0002] The present
invention relates to wireless comruni cati on systens.
More particularly, the present invention is related to
the protection of high throughput (HT) transm ssions
in the presence of other inconpatible HT

transm ssi ons and | egacy transni ssions. [0003]
BACKGROUND [ 0004] HT transm ssions need protection

fromle st atl ons (STA since STAs _usi ng
cont endHBREQD M@%Tb&%oa&ﬁﬁwﬁmﬁﬁepﬁ J6Fka
| ayer (PHY) - pack’EHRQitI , and thus the
| egacy STAB may not interpret the nedium as being
usy. Simlarly, ] 1 ]S a given HT STA
[Oooﬁequi re protectio EW@&W As in the case
[0002lher e The HFeséHtYsnwirionn gslapat ikd! ﬁlreleEQQﬁﬁ:]mﬁﬁlcﬁﬁﬁﬂﬂsystems

in Fiigure 1, each | egacy PPDU 100 conprlses a | egacy
Morepmrtlﬁ%lééﬁmtbp heegent” ipgentign deetpliipdate dggcprapeseion of high

‘%ﬁ a t:ypiiial c
thro co |tLl ?oﬁ{ﬁmcawg%’g lét?sd al%ia ﬂ&%l {pi‘ (%Bfgfm%gﬁp eﬁ%ﬁmlpg ,1:1b1e HT
trandmigsines agd leguey teBsshisvionhat an HT device (i.e., Type

A) and anot her HT device (i.e., Type B) have

different PRY preanbles 115, 120. The Type A device
[000%)as both a | egacy presaNtKeRODN®s Wwell as a new

reanbl e 115 for M MO capability as part of a
[00043 eaderHTapsmissiansenagthprateefien &omg Aﬁgacﬁa@aﬁom\@'ﬂmx since

V.
legacy 3 92%%3 UGG pot BE 2BDE FAMCATOA HGT 3ifeor (PEY)
packét?@aizf undtsh(PPBUE),pand thud theddegaegsSTAs miaffwoteimterpret the
this case,,the vi_ce vvlllnotb able t
modifiy % PR BUSY | ISR aHT (L tragqraistiops &t i Ben HT, ST require
protetiion Foaf dikel g0 srmsq{ascﬁe @ss@&héfa/tﬂqu@qam@ Hi'&ﬁﬁom'ﬁ\&@ible

considered scenarios (1 and 2) are described bel ow
[0005] As shown in Figure 1, each legacy PPDU 100 comprises a legacy PHY

i

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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[ 0006] Scenario 1 uses at least three different types
of devices which operate 1 wth

di fferent/inconpatible PHY |ayers: 1) |egacy devices
which transmt packets wth only a | egacy preanbl e
105, as shown in Figure 1; 2) HT Type A devi ces which

. transmt PPDUs with T 115 h
with QHARSITLEEU i 10, TS AT BLSARR SR AR BRp SRR Bckots
with cﬂf%eﬁ‘&cgbr&(%l@lw aRrhawhl ﬁsm,raae 1p2) Hll‘ol?ﬂoel A devices which
Fiqure 2 00071 Scenario_ 2 al so uses at | east A}h 33) HT

trans ks wigh i Typs A HT pr@ga@esj bR, @eshowm inFighEm
Type ?déeﬁfctgg I‘m_lé‘? tﬁaﬁ%ﬁm&\‘?ﬂ’ ’ﬁﬁi%n 4 §ear§l§le§ IiQWnaé Shown in

evi ces t m xed- node
Figurp@Bkets, (e.g., a PHY preanbl e conprising a |egacy

rea e and an Hr re as sho . Fi 2C; .
100076 3 Porrae GLe uds i iopriuRs SRR RADIHT 1) fRelEy devices
%ﬁa%!k% th: Rist adl danhle Bh¥wniheRigre 1; 2
WthhI:adi%aand pfsegﬁnbljglslf%)e@g’gﬁghom |1ﬁlhsuremzlg ¢ )

HT dq@@@gthh@anﬂnﬁfmn@dtm@%wws 19-8erey PEBS PrRAIMBIS Sompzising
a Iegatlé}szl ?anexg]é%e\ljaglrd & H’f‘] ?)%gf?ﬁ]tegla% WSE{E%E be. aﬁ&eﬁmﬁ’ﬁ devices

whichaphsthit piﬁk@tiewnhgkﬂi HTtPENpreamblbsh(i.ca, = bror Fiqm §GB PHY

Vi ce 091, 00101 Th
Prea“g’l%égﬂ?namm?%ﬂblﬁrg%gée?%@ FﬁRz tLat provi ge
[ooosfrr an @t‘hdseQﬁﬁuréxﬂlt WOSKIETD §idlsi 8RS fopbraib§ figihgninutually

schemes | n&yerrente in a wreless conmunication
‘incompetitter RHYnletyers. nfomexsmplel therespiveraf a fingé fypss of HsRTA may

o o RETREAUET R e ety b lor iogm, an vi

versaPprotection rrechanl snms, preanble signaling, and beacon
signaling. In one enbodinent, a first type of HI STA
is identified by a second type of HT STA by using
[Ooogfl ts in the preanbl e ofgmaskgt to indicate which PRY
pe will be used in
[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
ready-to-send (RTS)/clear-to-send (CTS) or CTS-to-self
for reserving the nediumin the presence of a first
type of HT STA. In yet another enbodinment, Iegacy

reanbl e protection,is used.b |ffer
operapRaot GREBS: Boei AGTHEF S (PHSPEeroe, 1HRE e beacon or an
assocRihN8Es@gbodi ment, an access poi nt i ndi cates -2
operation or support in a systemfor a | egacy preanble
usi ng a beacon or associ ati on nessage. [0011]

Rl EF DESClﬂéﬁ W E[&Q&
[Oouget ail ed un erﬁst an%ﬁng o he i'nvent on nay be had

[0012] r om tAenorkaldiaitédgndastaridihg of thgivemtion may laf had from the

_followg%%gp L and e %ug'gsermtg%g%@ f%(g ié?)n(:t F%to%ﬁ in czt)n_jlemctlon

WlthﬂHeldé‘éMlﬁ&ﬁﬁn@cﬁ'Qﬁi/r@%tWH&@in| egacy PPDU which incl udes
cy preanble and a | egacy PHY payl OW [0014]

a
[0013]:, gur g“sggme dntlusbrates @s connemtionp] degacyoRVER iwhigh includes a
ce ich HT Type A and HT Type
legacégge%\%}gggkgp?e{ég%@o%mﬁ?rpéﬂ?%r ent and inconpati bl e
[0014physi ®iputeay2A and [2W0ilhistifate ar forst Comvehttnal Istetsirica(Szenario 1)

. S conven epari o (Scenar. 0 ) in iich HT .
n Whﬁgﬁg@bner%ﬁgmig%%@ sw&@ew&h é}%ﬁreageﬁgegcompanble
. phySIygltlgyé}gJ y HT PHY preanbles; [0016] Figures 3A and 3B

[Tustrate PPDU structures whi ch use an HT preanble
' [0015] ncl udiigiareb2€ sangh2 hlluau'abeaa@ecm penveptiongl seerp (Scenario

2 in PRPOR ARG bR St e ShePS A e R Rbi Pigh ezl BT
PHY preanftdé&d;ve, deci pher and tr ansm t protected HT

o016l 2" Figaree 3a" nd %8 15ae BEB0 stuchines 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.



with the present invention; [0018] Figure 5 is a block
di agram of an AP configured to transmt a beacon or
associ ation nessage which include a capability
information element (XE) in accordance with the
present invention; [0019] Figure 6 shows the fields of

0o < Sk S SEAESy b PR B kel margomimemrs

[0029]nd [ OWDI Fd ot 8 té 1D OWEera L1 fe?hﬁﬁ&logg R 9&&1{1@& but is not

steminc e AP of ° Figure ['ura
llrmte tTa Sﬁ&\aess rtrarmmlt/mecteh@ HﬁfltSﬂWTBU)FJ guusaar4equ1@ment (UE), a

00211 | G: THE PREFERRED
mobi & op PAPHE BRI Pyt RAB R arY Biher type of device
capabbr off Mraﬂng 1§T£~ ‘wirgless! dﬁ&r&iﬁlenﬁ Wlien i‘éf@l'ﬁeﬁdtot Ber@after, the
wireless transmt/recejve unit

mb’&’@ﬁ’%’rr@ﬁ?ese Bejnt @P)ninslydes dukds B?F hﬁlﬂfeﬁ)@e@ baserfakion 2 Node-
B, a SISt Fe? o i otﬁeP%%rof uﬁﬁrﬁfﬁ)fxggfeg%l 1I1yao\%11%iesg %@%@nment.

capa opefating-in a wre ronnent
[0023]ef er r'é‘lietfeaha'eeafftﬁle present irevemition! oogy baaneamomtiedtinto an

. P)," . nc imted. to,a base station
integgpiel. it QT o7 o PoRFiredoR angibiifcrotipgany e milticide of
mterbdﬂ@bﬁﬂglcmpdﬁym@e in awreless environment. [00231

The features of the present invention nma

10024, c or pbha present iBvention sy thetnteroperahl Yl@y ¢ B} desdces which
opera&emf u%gm%r /i 9%“8%&?‘3%%8‘3“5%% B Aok gﬁ%l&;sly described

nnecting co he pres
with reapecit fodPceabtioviandier Scehario@ens wan yn @ﬁgthfésdea/ridtﬁ.s MAC and

i ¢ch rate usi dlffer ntlin t|bIe PHY. ]
PHY 36| ot R0 Sop Rl e & BT A RIS 1t P FEepuEbiley Problems
intro@6@da by Oirlca a@fblescmerr bayldad#s ﬁh%ﬁl&l FlsfpaGag 1r?'%ﬁe HT
2. MAC and HY | evel protection _techniques are used

prearpblerig duiplemenied; ot facidibatedinteropgrapiliyl himallynbeamuodgnaling is
I il LS addi tion, signaling

used ?%%%%%gﬁp@ggn‘%%p&%%hﬁ&gqgamr? 8d to facilitate

[0025] nt er dipebadi drmbydintdnt alllugtrabehdenFijugeal 3 cinds 3B, a preamble

structure of a PPDU, (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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used to help support the interoperability features.

[ 00251 In one enbodinent illustrated by Figures 3A and
3B, a preanble structure of a PPDU, (i.e., packet),
is used for both HT STAs of Type A and B, whereby the
HT preanbl es include bits indicating which PRY payl oad
Type will be wused in remaining portion of the packet

legacgapreantble handiTtisT At ilndisptingt el dddYereniead |§g}§c§ased for the
rema%ﬁ?%n%rto g%ﬁﬁ}?ﬂ’aﬁ , FPEgd ;cg{tgonfl gured to decode the

S sen a basic
[0026]at e/ n‘iJHelI&t:mﬂ:h HT P&I‘AITWB’RBe prkdartol deqodevihdemest of the packet.

Howiaecy v 1ofke 309h 1 Ehs yhReat o PP it hrdherbd it st win
extraed %ﬁfﬂ%!bﬁ%flnfd}%d%ﬁﬁf glom HWREREy PHY Iﬁé(arﬁﬁle fLsdrdss NA¥ timer

to decode the remaining portion of packet since
for theeermeindprngbthe transmissononAlsy, im é@mb@@ent,(f@egﬁrst HT STA

cerli I L:
o sRE A o SR S LSS LR 18208 1 sho PY
preaﬁxﬁléihn&fﬂeam md ftentuihdésofeha ppekdil em i n decodi ng  both
the P pr.ea

onhL s BoRORE 3t AL oG5 A0 e et ot
set & NALMGAKK ngllé&%ldﬁR\{reQi%Y'l ORAVY,Y Qﬁnéﬁ e@d LOMALElevel carrier-sense

remal ni ng portion, (I. payl oad), of the packet.
procdddge. 6]Ih¢ﬂ\éA§es1gndmgc®ﬂA bei iipleraentsdeby bsms&ﬁﬁfycfﬂ%or CTS-to-

self pEdestoms TRERS A Emaip i 45 cet BUE NAY b fpted of 15, simoty

appréptidteli @ting R Quriionoield 0 thé NAC bgader dfViranemithéd phcket.
set its NAV_tinmer for the_ remainder, of the

[0028)r ansdmsspoRHY deyel; proteetions msananism, the legpey PHY layer
conv%rgb‘n c#' RBGrel @I dtb %nhh@n Cﬁ’élgs lIHa%@éad?f §i | Beld are set

n certain bits In the pr eanbl e, decode
to intlivate entesirddrdwhtiohefoparitection. Od’ihk] legra,csa simal Iﬁ@ldelprecedes the

ur G § e BeTO o Aoty il SRR HeplifleffSling pn omni-

d1rec|ti%i'131 aﬁ@hhhe;lﬂat%&ﬂﬁ@nd B RESSHMIDS Iﬁﬁl MO i maylbern@cewed by all
coul ement ed by using RTS/ CTS or CTS:
STAs. This method of protection is called legacy signal (L-SIG) field 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.
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sel f mechani snms before transm ssion, to set the NAV in
the system or by sinply appropriately setting a
duration field in the MAC header of a transmtted
packet. [0028] In a PITY level protection mechani sm
the | egacy PHY | ayer convergence procedure (PLCP)

rate and Length fields i egacy sjignal .fjeld ar
1008Yer  +'Bbe lpgecusigna! dield. Bals e lﬁaﬁﬁbﬁﬁidészt%ﬁ%e used to
- . e s e .
indifo kY SR 41 SHPpEEELRR i bl g firbladly e
requinerhi Thellegacy poermhblarvanrieasepdvith and vdthoutegaastu C packet

such, that it nmay be.receiyued all ST Thi s, met ho
followgipE 3o Bt s et B FE IR 0¥ It e Gl WRHLRFHS Bocket
in thbr06dttéd dappRsd.UrTHiy ldoXePdidpribieedierend pD@RMsnhittiAg legacy
second enbaodi nent (applying to Scenario_1 and scenﬁri 0
packety, (MAE lewal} dorgpuatection E WI‘BS%}%W-CE)“@@F%W’ the first HT
- . f [ t [ ' :
s B0 TS R 1 RE5R 98¢ 1 T8 Ot i o
abserjc@0gdpgday stativhe Thenindolimation seppén slde beadsnt ¢an be used by the

frst FIGRT o ronh &5 i ReBRiiT 0 ook RS HEelhd ThSURET Ly sTas
in thd AéReIFkSSI ON W th HT protection nmechani sns accordi ng

to the above progosed . nmethods. Alternatively, if the
[00320p doeignae 4sisppblackidiagram of ap HT STA(% eefiged to receive,

deiopf SR DRt U 06 S oriance
with | thgapyespntamvbrtion.5 [T@3HT THEA| d0Acinchidgrabh pradedsor 405, a

PLCP r.at d.l field .t
iranshfoE AT o SO0 LS, s e B, EBE R el o the
transifitter ANOTdRDiHeAtdetiveP ans, MBtibFREssof 105118 $8RHighF Pt Edherate

can_be sent with and w t hout an actual MAC packet .
and degiphenipriefercted Hifitzarmaissions in ageardanesswitibnidie preserigiyention,

Wher%B rgaé%gﬁ&%rgafﬂbi bk 1%1?:}[5 ttraﬁghl]%g%gg 2)?1%%% g%reamble with

ati I'S al SO0 avol e over
bits ihdienting the PEY pggloyd tymckets, (MAC level), for

[0033{!;;—0t eclg'ilggge %f isH;- l}kr)cﬂg [Egiihoﬂ 'anFlﬂ’t g(? ggrif?g’rurtegetof iplr'osl'.tect 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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STA, (HT STA type A of Scenario 1), does not send the

PHY preanble in the absence of |egacy station. The

i nformati on sent on the beacon can be used by the

first HT STA of Type A as in Scenario 1 to find out

whet her there are |l egacy STAB in the network. [0032]

Figure 4 is a block diagramof an HT STA 400 ‘
indicatmkuppurédor the B3 pratectiere oigshenismsd Theaerser tof e fields is not

. transm ssio i a |l e ' e
s b0 SRR g PAAE B LA, L eSafBgEeTh st
may Bb 964886 irf8 hewicaphbitit Tt dbeaddstDio existigeeapabiliyIFsnd

an antenna 420 electrically coupled to the . 1o the AP
(0035} ans nFigwe sV AWiFHSSSSRRTyBRIcaEn Sysigm, 7O ckpding the

500 o SN JULEAIEP SBNeLRAS 100004066 Bh@Er b The CIESTA 400

ransm ssi gns I M accordance wth the present

(PHY AypaB)ar Figuteet. e T PBYExpedh qasterdon vateaa i THE Tgor CIS-

1 SSi havi I h. Dj L. ndi '
e
AP S0P ftha EAPSBAS 400N hhagtisett 0 TROP sy thsmitting an RTS

transm ssions using a |e a%y preanble in a co(r]‘g,ggce b
messigehta oo pHEgENt i Tk G’ thers Taspands YonEhe JSLS message by
tran%{r}&%g%tsé) bﬁ%ﬁ%g%r 8 ﬁqgk 2P anPtEEAP 50V mag al@ke a CTS-

enna ectrica coupled to the
to-selfhabsstige tfar pratéctagdiTHeanwossioas o6 PELY Thpe Bpr ocessor

05 is gogfrgurgd to generate a beacon or an
10038k 5o ¢ L ge for transm ssion by the
t ransnig tiggh SHdovkRpih SEANt eRdndiddon Thetlihdaiplanented in a
associ ation message may include inforpmati.on iégh d
wire]esd icommaaniopéem sysemoince etfiEh type dlagation ( Apfg secon
reanbl as _and. C packet transmi ssion with HT
typeg’?oﬂét gnm%ghcar *slrrsvs{i‘n iccording to the above proposed
methe st TR0 &dhshiigingcatleasbvae HR physitalslayér & packet data
. capahility rmatj.on El nt | nc pn_t
anitERDER, re BEDuEhnifudine masdguonrhiond PR e EFHY Bajdfa, the T
preaniifle MM1GGing iffdrthtfoR! £5s84BRAT WithGhe HEPHY paglogd] | on
echani sms.> The order of the fields is not
the second STA receiving the PPDU from the first STA; and
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:



significant and can be arbitrarily specified for a
given inplenentation. The fields nay be included in a
new capability IE, or added to existing capability
| Es. [0035] Figure 7 shows a w reless conmunication
system 700 i ncluding the AP 500 of Figure 5 and a
pl urallty of HT STAs 400i - 400N, simlar to the HT
STAbg (RecoqiFTATysetbimg aometwoplir allacation WctMNmaetlaler for the
[ Og field
bra g aobich drhsk bte bt el g e
t r dnsni Atmdﬂmd adiin 0AP o @thboditaemis 1- Bewlrﬂi‘eﬁir A ﬁ@% 8y second
tart TROP b smtting an RTS nessage to the AP
ST BhrtidiRatAangp Y el COBUBUMGELE YRerchy hils sy tiod by the

first S@A%tmédiﬁpétlm%ﬂ?mabﬁ &fes'if t5d e 9@ sl the AP

500 may_al so use a CTS- to-se message tfor protecting

HT 5t r an$he seatbed apin pRy Oﬂ'glpbothme[nw d@fuFtherdomprising:
A @h&%&ﬁ&@@ﬂ&ﬁﬁ@ the %ngctrg i on nmethod inplenented

W reless co temlncludlngaflrst
t ype of The atethod é§ﬁi\&>naaﬁbzﬁbaﬁﬁr@hds 14yfoetiedr colprisidle

hod co [ Sk N first transmtting at | east
@%ﬁecﬁﬂ%&'éa‘h ‘%%Q ‘i@ é’i’ t data unit (PPDU),
t h? PPDEhé ﬁfe%ﬂ&ﬂ Qﬂuf"@né'u_f &ﬁﬁ@ﬂeﬁt@fq Ptﬂéﬂ: cgﬂﬁnsmg
é oad, the preanbl e i ncl udi ng |n or mat

ﬁ#&?‘%dentﬁhegmﬁewnddﬂmad t he second STA
t STA; t he ond

DU f t f C
[3$ &t Tl PRERGEIA 1 BEL o ooddtinel 1D dharene B Spgpnd STA
send%i—ﬁ{recpmjst tmdn ﬁ':tbﬂms t;bﬁlﬂ@l’o tessikd 8 (M‘Sby@léer@&béhgd a0'S) message
to deco q@ﬁ S\‘RET PHY payl oad. 2. The net hod
or tQ.p¥9Y bff p-te- eﬂré?‘%ﬁ‘tl%éupﬂmﬁ’m}qs?ﬁﬂgﬁﬁtm@@% t he
figst iy hﬁ%@%lﬁ%@&%ﬁbdﬁéﬁgﬁ?ﬁ%ﬁemwﬁx etct&?(g STA isin
e secon WO

further conprising: setting a ne
the Bqusmqfcﬂff least e f(rWAtmrthe sfstent.he transni ssion

do ormation cIu i,h t.he
oy o A gk 18 i, BBoR S M wiitaifiribe RS o e GiRg-to-sele
protectiviesiiport anklicat¥dd 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
(NAV) timer for the transmission is set based on information included in the legacy
PHY preamble.



transmtted by the first STA includes a | egacy PHY
preanble, the nmethod further conprising: -7 the
second STA setting a network allocation vector (NAV)
timer for the transm ssion based on at |east one bit
included in the HT preanble. 4. A nethod as in one of
enbodi nents 1-3 wherein the first and second STAs
pdst i cThatBTi $TA ofi erebeimenb hiuwherginom netierke pHoq@ppysvector
ransm,tted by the . fi.rst, STA.are_inc atibl. nyP
(AT ERER fin e tFwirpiopi{h S ied el RESTRAL b ifotllibd in the BT
prealbl@ne of enbodiments 1-4 further conprising: the

second STA identifying the first STA., 6. The pethod as
i A4oneThe E%S@'ﬁr@fvﬂe nglen?‘%Fr dhewhersip the Fryerver codes both

mixeﬁgﬁg@éjpﬁw PHiRgTs PprA7L i re PPDU. 7. The nethod as
in

one of enbodi ment's 1-4 further conprising: the
filsst Fha HARTA pf mphodimertc dAdwhereinstheTheseiver hingodes both

Grecg gt more BHLATs. Tt apde OB 5 dhd oY B EaR FED U
(HBD) / @l 88&thb@- 6£[Rolceling Hiphs aBfoughiput O(HIT 0 traismissions, the

CTS-to-sel f protection support for reserving a nmedi um
methpd cpmprifiegiod as in one of enbodi ments 1-7 wherein the

sec .Sl h » i .
S5 BlAs S| RePRESERESIO0 Bhulagl ABefit Shportnit
(TXOP)eye transhattRIgSA GEGuest digmalGhsluding el feadyrtotsend (BES) frame to

suppor.t i s_jndi.cated in a beacon transmtted by the
ana‘?ﬁP%ﬂ?ﬂﬁ@ﬁ@ﬂ% hroughput (HT) station (STA)

CQARIAB irBfponding 30 THE tHoRLAP BTA Fk M rédpdfsdclaets-ednd (CTS)
HT transm’'ssions; a processor for generating at |east
framgne HT physical |ayer (PHY) packet data unit (PPDU),
the PPDU i ncl uding an HT preanble and an HT PRY
payl oad, the HT
17. The method of embodiment 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:

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

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

9-



preanbl e including information associated with the HT
PRY payl oad; and a receiver for decoding | egacy PHY
preanbl es received fromother HT STAB. 12. The HT STA
of enbodi nent 11 wherein a network allocation vector
(NAV) timer for the transm ssion is set based on
information included in the Iegacy PHY preanble. -8

operpgionTpp sHppertAlopfa lagsevinreamblel high r’félirﬁughm?ét (BFkstation (STA)
a Vi r $ion is

pre%g)ﬁ aé%‘gn%nﬁg%%aa%{% ?)s/)n e&-lg[’@ (nc eﬁagﬁﬂg%’ﬁsmn with HT
proﬁeciammieehaﬂrhmsThe HT STA of enbodi ment 11 wherein the

recei v%r decodes both m xed-npde PPDUs and non-HT

PPERSRYENA; HT STA of enbodi ment 11 wherein the

I egetraakmiReP ddsctiieilly c@ﬁ £d ahd gﬂﬂssﬁ%ﬁ»d the antenna for

m xed- node PPDUs and non- forrm 16. A net hod
trangmiling tee berponi gh t hr oughput (HT) transm ssi ons, the

t hod [ e DQ on- AP t.atio

[00$7E 20, ARIBGLE B rBelRd- 58 G8BRI lof (g0t | BVeRflon ave
desdrrkmdsm’ thiei pngmé(bqnbsmnﬁar@m&i paﬂ;id:uldr B@nbmatlons each feature or

elemer %é}o- S%nglétg% rucagip @qyﬁaﬁ%%%%; p?elgzgrglats of) the preferred

I I e f
emOERAGNAY o 4 okng s 53R Mg S o Wtlen ana

elenengs phthespreseplsinggetiémr prot ecting HT transni ssions.
18. An access poigt (AP) conpgising: a prpcessor
configured to generate an associ ati on nessage, wherein
the association nessage includes a capability
informati on elenment (I1E) having a

-10-



plurality of fields which indicate operation or

support for a |egacy preanble, high throughput (HT)
station (STA) preanbles and a nedi um access control
(MAC) packet transm ssion with HT protection

mechani sns; an antenna; and a transmitter electrically
coupl ed to the processor and the antenna for

m@&%ﬂ&iwe associ ation nessage. 19. An access
t (Al

pol n conprising: a processor configured to
generate a beacon, wherein the beacon includes a

capability .infaor ion el enent (I E) havi uralit, .
or 118t ds Amerh et dsean @W%é%%t?&‘nﬁ’nég%s@p&aﬁaclt%‘i&ed in
ﬁlétetgllge%e%&fle&hﬁg high throughput (HT) station (STA)

| es and a g

prea I'um access control (MAC) packet
t ransrecedving Vi t mesSager oomiztining nechasicgnyreamble, a high

B T AR A e AGB s
ROy tHOGP PrA réﬂé‘&ﬂ%let(?:@gf @tﬁ{tﬁggsc‘da ,Bﬁ;d% ﬁ%‘%ﬁé&te% ether

the present invention are escri e preferre
€ Hd payloadiis spacé-timé dil ockocdl e@TRO smodmt htdde atndr e

or elemept can d alo (witho he ot her

f cat uReeoding tﬁﬁ&ﬁﬁﬁﬁ%&r%ﬁgﬁﬁmﬁﬁwﬁﬁ Ra¥oaent s)

or in various conbinations with or w thout other

features and elenents of the present invention. -10

What 2s cl Theadetlsod Jf claimel hodhépeompeisimg:a w rel ess
station (STA), characieri zed in that_the rretfhod

conpr $eidng a network allocation vector, NAV, timer for the message

based on information included in the legacy preamble.

3. The method of claim 1 further comprising:
setting a network allocation vector, NAV, timer for the message
based a bit included in the HT PHY preamble.

4. The method of claim 1 further comprising:
transmitting a request to an access point, AP (500), for a
ready-to-send/clear-to-send, RTS/CTS, message or to provide CTS-to-self

protection support.

5. The method of claim 4 wherein the HT PHY preamble includes
a bit that identifies a HT STA (400,) from which the message was received.

6. A method as in claim 4 further comprising: receiving a beacon
from an access point (AP), wherein the beacon indicates RTS/CTS or the
CTS-to-self protection support.
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receiving a nessage containing a | egacy preanble, a
hi gh throughput, HT, physical |ayer, PHY, preanble
(305), and a HT payl oad, wherein the HT PHY preanbl e
(305) contains a bit that indicates whether the HT
payl oad is space-tinme block code (STBC) nodul ated; and
decodi ng the HT PHY preanble and the HT payl oad. 2.
The nethod of claim1 further conprising: setting a
network allocation vector, NAV, tinmer for the nessage

based7on i & hligmtﬂ}ﬁﬂughphudéﬂ‘ i statioa, |SEDACHOM) candpeising: a
3. The nethod of _claim1 further conprising: settl ng ia
REOGRSBRT 40D ceantfiguxask togenqnate 2 fBessage coptaipgh gelegacy

BESESLTL, B bl e PHY HecilibIR) BRI AT fay1ddE wherein

the FER PHY pfenrableson tabh$é bitARat ddiratdsavhether the HT payload
ready-to-send/cl ear-to-send, RTS/CTS, message or to

pmm@et@psblp@kgede (SEBSamodnlatedpport. 5. The net hod

Chat ScantrERgeF eonfated iR AP T RebBatiiiostet and

Was r eaecsiedr (415) confighired taédetddedbghcy PHY pré@nbles received

conprising: receiving a beacon froman access point
,Othﬁe%@ TAe beacon indi cates RTS/CTS or the

CTS-to-self protection support. -11- 7. A high

t hroughput, HT, station, STA (400), conprising: a v

procegsor (IHSHTOSMAIW4HO0) tof dlanar gt Wlfbr@ﬁ@sﬁ@ processor is

containing a |legacy preanble, a HT &ém cal |ayer,
pqawﬁg\pwedameé a aﬁﬁvarlﬂallpawl@mectme , timez figr theynessage
Ergs%g’o in o?'ﬂ{a '15‘1? 1r?clk1)1|ded 1n%the 18 éc%'aﬁrearﬁg fil her the HT

9. The HT STA (400) of claim 7 wherein the processor is
configured to set a network allocation vector, NAV, timer for the message

based on a bit included in the HT PHY preamble.

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

a receiver configured to receive a message that contains a legacy
preamble, a HT PHY preamble, and a HT payload, wherein the HT PHY
preamble contains a bit that indicates whether the HT payload is space-
time block code (STBC) modulated, and decode the HT PHY preamble and
the HT payload.

11. The STA of claim 10, wherein the legacy preamble includes a
field that indicates a packet duration.
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is space-tinme block code (STBC) nodul ated; a
transmtter configured to transmt the generated
nessage; and a receiver (415) configured to decode

| egacy PHY preanbles received from other HIT STAB. 8.
The HT STA (400) of claim 7 wherein the processor is
configured to set a network allocation vector,

NAV,
e R s BRI B b ASL Aty es o
\Head ehat IftBceaGepacket durativi.i gured to set a network

al l ocation vector, NAV, tiner for the nessage based
on a bit included in the HT PHY preanble. 10. A high

thro t aHTh St 88 1,00 TA) _€Q i Sing. a.rec er

cont 1 g0 ea 1 PERL P48 e f e o8l Br SRl flctydes a
fetdthheindichfbs R adk&pdiatiorand a HT payl oad, wherein
the HT PHY preanble contains a bit that indicates

whet her the HT payload is space- tine block code
(STBC) nodul at ed, and decode the HT PHY preanbl e and
the HT payload. 11. The STA of claim 10, wherein the
| egacy preanble includes a field that indicates a
packet duration. -12- 12. The nethod of claim1,
wherein the | egacy preanble includes a field that

i ndi cates a packet duration. 13. The STA of claim?7,
wherein the | egacy preanble includes a field that

i ndi cates a packet duration. -13
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