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FIG. 6 is a flowchart illustrating the operation of a sending station according to an



according to an exenplary enbodi ment of the present
invention; [34] FIG 5 is a diagramillustrating a

woreaohoth7ef transmtting frames in a contenti oNPEBEKROWS/002358

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

in a wreless LAN where M MO stations and an SI SO
station coexist; [35] FIG 6 is a flowhart

i1 éxemd ﬁ’gfleﬁﬁ)oﬂﬁhﬁan@ﬁﬁthatpkémnt(lflvéht@ﬁﬂdI ng station
aCcCor. tO an

veriton s £ aaraRcRu iR IR s Al arioe et SEtyrsening o an

opexcatplam euﬂoodlrmeaem: ef thempgessttatvamioaccor di ng to an

exe ééf ¥ 1seel"$€\g l{gﬁtrﬁht.l&{altlﬁlg% B SOsirde GRS ?é}for[rrf’éﬁ]b an SISO

FI G strating a carrier sens
mesthldRn grepidgtetednisyeaplag @(ﬂ)@ﬁflﬁlﬁmdﬁ thepresadit Hycniéoran

exemm@r y iehee aR anpiﬁf AR IICES R dcBY@el 8Rn ck&Bplary
FI G i S aéﬂlock ram of gm M MO station according

t o® hoqé%ﬁtp‘? %/Prgﬁﬁ%&} B 8rd{ he present invention;
and [P38 ] 16F1s@ bldék dhsgrarrixbfmnMM@g;tzamnmfccc&ﬂmMtcb/@mhatdxemplary

ac not her exe Iary enbodi nent of the
prénglge% Hnlgrr11t\/oce%r%§il gesenﬁ/bnd’ or I nvention [40] The present

invention will now be deMbodeofed Imyentibnl |y with
ref er’lﬁ%ﬁ)?es%ﬁg&hg&ltl%ﬁ wifl %W' ({égcrﬂ{ea%&g ?ull), \Qltﬁ@éfg@nﬁ to the ac-

exe nments enti on are
scmmmm drawinigh,gn chheeh Qz@mpéary thO@memsmﬂset iaverdieniaaesshown. It

t VR ok fRtid iRk Bistidsurk ¥ A IO RREIDS ham\ﬁ@lﬁbpdﬂ@ @nd two output
present invention is also appllcable to

st B0 RONEYE e iBesent RXeNtoRds aparplisable &0 ahMIMSY statipbaving
t \A@lofwﬂh@mtwcpﬁl@t@pmthgﬂ@nclae t}ﬁtho?diJQﬁlt p6rtd1@id t6@n BIMO station
ein n mul t i e 0 ort
i§ & ORG 80 pad e e o wBlidrR an sty payine
oumphtplepmpm pdriéhd RIs@gladoutputgpodi agram i | l ustrating the

formylg; Q s a@dﬁ%ﬁl d:fll[l&@mg;ﬂ% %‘Pmﬁ‘t%f b1y ra%‘fec Ay fg(llgg ame

an exerrp ary e resen nven 1 oONn.
| naqeRulipg wsarmxcaplnpFabdigwboefi the ptesera i WRND. dat a

framgn gk peRd: dnfpas |ehib%€l§ne'i‘1t RAWAIMIB) dabRfrih& s EEM &) Mbilitate a

operatlg .and an S| SO. ACK gfci)%dggdtofall% %te
RAYSHCRFATES e Ene SRty 2 3 AMGAEC el a

davietuhlr canferissnsi BC@peraibn e[véﬁ}vhﬂ:'ﬁl HleSMIMCI diefrahe & dadiged.

I (r)aF WI h’ucttl%: 4(1fb anlég efcf?m% a/eJ? noY\_LIb te%r{bg ailetalfpwtfl & &ence to FIG.

i nél udes a first PLCP preanble 410, a signal field

420, é@etfitﬁ?lg WFﬂ—qpa Bﬁﬁeffgﬂll él%ges efﬂ%t ?Lé??p a{n‘\b% gl(f' %%gnal field

The ame_may o |ona y Inc ement ary

si fhR segaadPLAdbpreanpig 490 ndisl sdate bigldvidl. Be dav Bamg Mgy
of olﬁldnﬁﬁﬁlﬂéhfdﬁ a%hﬁf)lbﬁlent@f}dmgﬁmwmmm §ﬁhb’@1§| rdd¥ived by

1 et sy ne oo abd Y ED sBAfBR cl pg by ahignnd 2 of he
Si g:nalvntgrsmmambemtan tha dutd field 30hr oni ze itself wth,

gﬂ?e#glg Q?b FIIE ?@?{Ez)ié §i ﬁg’lcql#tsan%{lﬁé gnsado SkH&ltromze itself with,

pr axkthe S@;@ed@Lé?ﬁ’ypre&m'dd Fae it a sigimd tht gnianna‘ii wsltd symronize itself

L‘r){é/ atHV‘I% tB@?reEénrt %kerﬁﬁlg—i?fl %@%%@1 thd Qtfna—lr‘fge\}(fé udb® follpla@rﬂle first PLCP
preamble 410. The first PLCP preamble 410 and the signal fleld 420 have the same
structures as the first PLCP preamble 110 and the signal field 120, respectively, of
FIG. 1. Thus, even an SISO station can obtain information contained in the signal field
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In operation S630, a physical layer of the sending station receives the MAC frame
and generates a data frame by attaching two PLCP preambles to the received MAC
frame. In operation S640, the sending station transmits the data frame to a wireless

medium.



recei ves data from an upper {@yer. In operation S620,
the MAC | ayer of the sending station generates an MAC

wo ea®o1dsy2 at t achi ng an MAC header and a franme PCEER2005/002358

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

sequence (FCS) to the received data. [59] I n operation
S630, a physical layer of the sending station receives

the M&\G péraaseSeI] th}ﬁﬁﬁdhﬁg €&itidn dateﬁmhé@wnetbyr iBhdsa6dvivi@ an ACK
the re

t
B T NN X R -
fr ARk frama thag cmlregmmwcbfmm@rﬁﬁt]mg the dplarfetnoin c66HBed Mowever, if

S (e:{%glfs&ginﬁ Qﬁﬁ(ﬁ{‘hﬂ%to? f&%l@gé am%{l@ ﬁrﬁmle Uit H&érf[ﬁlﬁgsetlh&etﬁ? #nsmittin g

et erm ned anount o
t hef @éd@ﬁaﬁ@mlwp@ﬁauwﬁﬁ%w% ¢eeneans- ACK frame, the

ent i rl?leférf&‘éei%%p@fatlbﬁ @66@“tﬁé édﬂglrﬁgrh@atf?oﬂtd@ulﬁé@ﬂi@ siZ® of a back-off

OB Ui Episnit 1 SHEE AR o B 1 B frame 0 e
t r anskkd medigmof t he data frame in operation S640 was

errong %Hértau% 6%&501_&1 (%Bg ﬁteahon 98l ‘ﬁl o{%mﬁ@ﬁ?t}lér \Phas received an

sendlng I On Size O
c oAC&nirame mhndﬂ)wpr@@mnﬁé amiouht @ttheg. Iisthe ts¢rahieg staimah has

{ e{e"céi'i}édTbﬂ ﬁ@@ﬁaﬂ@%hﬁﬂ t‘ﬁgﬁr&ﬁteﬁ'{ﬂﬁleﬂ”aﬁﬁ)‘uﬁﬁ% tﬁﬁ‘éj i Rntire grocess of

In operatlon e send I nNg stati on detern1ne
agﬁ?%%’@gﬁ@rdqt%fm%“r%@ ¢6¢h an ACK frame within the

predeer mmﬂommluafatﬁlg R ofefatioR@f a@8@iigy sh@éd &ording to an
has rec elve Ha ane wi.thin the predeterm ned

an%’i?ﬁ‘lp gy lmetnﬁgfg]ﬁtpqusgntd%e@é’?g of transnitting the
dat a Rafaneg tsFiKamp iredmedation@3]1 OFhGrecéiviige datidnodetdeay & first PLCP

| {): [(%;Bﬁt n?ghetnl}gcc%gﬁfe?ma?g d%;%t f%ln{ee@%ema@tg%fétfe%édqg af a 'current

resen
i n%ﬁffﬂ@lﬁ)lﬁ[menﬁ@ﬂm th¢g€t@o FIG 7, in operation

S710,1p toB@raﬁ@ﬁ: §7 20, ﬁltsﬁﬁﬂt&ﬁla%tﬂf&%éelam% Istaibn R &Rchronized with
preanbl e and then recog}gl zes that a data frane

( hdedetesiet é&rstrPéfCé’r Pregmbls, the repeiving Haign 1gegi%esrg sgpal ficldgwhich
?Udfdrtﬁzﬁhé %nfcbrﬁmubn rdyardt®a dh@ e laﬂ(ti 9) P@ﬁﬁtlbxfgﬁh S72g if a
I rs ant e recel v a on 1 ron
i 1 10 ABCGAOES Py ek iRl iy BB MmO Bhta rrame
st atandIMOdeime $n apghatgere$ 740;, dltbe ovrrahddefitagicris an MIMO frame, the
| SRePLiTR s Oich SORLH e hHAICh pRARHRN ALY AT Mlena of the

erati on
d eteéelmrxgessatwne% nachionized withehe defagted gkﬁﬁﬂoma@bé% hewise,

f I BdRevel, IhOBREAIc N (1R7#Bond PLEP BraHbIERkkigpsa franme Is
an M.MO frame ere eivin statlon det ec

PLCP IB PB%FH%?I@W an‘ffh R I ﬂ%fl(ﬁ]n‘fs X ohY r%]ﬁzefiﬁ’élsh the current data
r efrem¥ upigg sheafinsoandi's sswmm’rmnliegj itwixtricts e Mile€ éaihedrom a data

PL | e, her y the tectin f .
R A e R o
S78b0¢themnbe cuent de@dianeanig egpagdusnvithsreyernch tomi Fe8 ohiherextracted
ther !frraﬁﬁtang @\Ihéthfef ﬁf@cu%htrlﬂlté 1}?§m£ isr&gtn?er(‘l%f)ft wsiﬁl%f&gence to an

preanbles, It extracts an frame froma data fiel

of MAe heagler alhhe gairacted M frF“im‘ieoper ation S760, the
r eceili bop&raéra§7M) iftRE Elirdnd €8ta WReId I8 hot diorebilis Sidtis dédided for the

ex PSR e TR T drme e MR R ot an Al it i Brang R.CP
I spdembicrie desporseitd thel dulreniedaea Bace. In@paration S780, the receiving station
transmits the ACK frame to a wireless medium.
However, if the current data frame is erroneous and is not destined for the
receiving station, the receiving station abandons the current data frame in operation
S790.



MAC header of the extracted {MAC frane. [68] In
operation S770, if the current data frame is not

we@eroneows and is destined for the receiving SPEI/K&005/002358

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

the receiving station generates an ACK franme having
one PLCP preanble in response to the current data
f r ameEIGl 8 1§mﬁéﬁéﬂa@ﬂillﬁ&&@mg tak@rrice e@isitigngpeiiiah ipeormed by an SISO
§:’7\[gsmts etACKfranEtog(ﬁ/ireltﬁi rredidlﬁm EtG(g{L
A accpyding o an PR EnG P RO NgHECT R RGN UNER Y i s
not dederring tb FI§¥. & hreopeet®in\i810, shat a data fahve is received mig a wireless

25, ARANAISLNAELE § 30l AR LA fbyBREEALON. e SISO
BB R RIS Rub T Bl A TRk T %

ustrati a car
S eﬁgﬁmgre@@é?s:ﬁ $I§’Hﬂ1 ﬁléldf bt matw H30ghsSIEP gtapgn] obfains information

aCfé@whﬂggda&@ra@@am @hgthqayhﬁ@t e @f rddRRcBsRR8Mcld and then

I nventi on. Referrln Fl in O erat
Ssli?ifo% éP Sla%ltcarrfqr amey PFE%‘@ éﬁfd\ﬂnafh% ﬁé‘ggmlauon
newaaverame Sﬂms&haﬁ bamlod elbtamtzsl MAK] ffrsrhe E’ét@&id phieasabha set its

t| oq 882 a signal
f| e%ﬁﬁv&l bP’é)tel onS % Vlr %CS%\ %n t| (ejrﬁl §%t ai ns
i nf orlmper@norr YY), mer@S@aatalqnart:@lms dnfAGHK¢ralen bt the ppyesent
i n&ﬁh&flﬁ&'eﬂﬁ)oﬁﬂ&n’i gre N edrrshgRakivkl %g thegdd Q&fbn is an S SISO ACK

si cal carrier sensing erati on ase
t h@a%{ aélﬂﬁ]é‘tﬁ Pvﬁndhﬁﬁ{ﬁ% ﬁtatl%ﬁi@évé?el"ft ﬁeAcsmbﬁ& B it %)ﬁratlon 5850,

cafhg QII|S© Rtadion eﬂﬂaadtéﬁ& Mmametfro@ndletrm&vl cAAORtraBRE Tl bSeration
ue rf.or virtual carri.er.s
opsF 158 ssgtonoblai it Bt et B RN I R, Mhue from o
r edwntn@sfidd oAGKMAQGieader and bes s Nadhvalexbaspdl an yhe obtained in-
en}sz)gﬁll'bg(}er{;t , the ACK frane received by the SISO station
O

s an O ACK frame, and thus, even the SISO station
can rdge? jsea block diegramidimg MIMOnstaparascording3g 80 cxehplary

S| é%&{lﬁghmtﬁé(f){e%ftﬁl@ﬁumc frame fromthe received
ACK frane. t 5]L(ger ation 5880, the SISO station obtains
A%

i nf orRARETIA e MiMP stalion; lﬁ?juﬁiftssa naasicaldpyss P o MAC
dutagiéd 990, hnddrtupper myeﬂ\m header and sets its NAV val ue

o1 ook RPRYEHTE: Q00 Niebties BT PLCRFaicy o byt pLcp
exmnﬁhla@;l@emﬁﬂ&h/lﬁamdeoﬁlét hed prvasdests tnanmmmslmdmce[)t?(nﬂ module 918.
Ref erlﬁ' 'f)g?cteg)s &‘tg‘%&mh@ %&%a n‘fét a'gzzsggO' ﬁgﬁ?’ﬁil%ﬁul@ 912, like a con-

physi cal
| ay@mogécﬁls ﬂ}cmdblﬁy@i:@é% 4naMérC fyame fige) the é@ggdayer 920 and

&ep%ﬁé%nmlg@' f?angell?y lat@d&hMt M@’LR‘J—I@Eremw ﬁld%liﬁmoﬁﬁ'l iMoMRation to
codec W el ess r SM.SSI O

I'eeCHe ﬁf\g:Gfaaql% I’éa[l?i“?f@ rS‘FelYIP%ﬁgﬁliat t4 rs}épap LCP

f r aucsetyle Oh e oblabe alHlMZROﬁDaiﬂd: By Shzyvihg :kEL@PGﬁﬁﬁdtéﬂmm am&ISO frame
S n fr

Cayer vob IR S0 BRetitn WhBTE ot SRS yhigoic e
PL@ﬂalpﬁ(éMmCéramﬁtdoalijA(bhabr 920 ormation to the

receipy hﬂ%&sg Fﬁﬁr@nsn{l@m aﬁfapagf?acrﬁe Qfe KEGR P‘L@g n@o(ﬂl?é @6 obtains

frane no bt ai ns an

ul e
by VHSIR Y SoBOEY ABAGArnNG il 4% 55 SO MO Goges §Etand then
by géﬂ&ﬁlté@l arnawﬁqs) ﬁrirﬂ@ syrhﬁa&ihmy fireCatsehdrpacue prearih&ea Afld

%f[]dntu;n%{] m ormat1on %o 81e o%ltarfr(le ((ji 1\%&0 ({a%a{nin Ehe procesLM‘f(%eceleg a data
frame, the MIMO PLCP module 916 obtains MIMO data by removing a PLCP header
from an MIMO frame received by the wireless transmission/reception module 918 and
then provides the obtained MIMO data to the MIMO codec 914.

In the process of transmitting a data frame, the MIMO codec 914 obtains MIMO
data by coding an MAC frame received from the MAC layer 920 and provides the



[77] In the process of transygtting a data franme, the
M MO PLCP nodul e 916 obtains M MO data by codi ng an

WOR@cNIaIE With the use of the M MO codec 914 RCTKRRN/002358

[79]

[80]

[81]

[82]

[83]

[84]

[85]

generates an M MO frane by attaching first and second
PLCP preanbl es and additional information to the
Obb]ﬁhﬂﬁe&i NMM@dﬁJtatt@ theIMIMh)erlo 6@861cOfl 6/ BOBE Piodessadf @eded/ing a

+ RS Tt R e S it ik NSt By P moduie

t hel mrdgiresiged thameei ved IMIMO ela b itlonMdd lalyer 108 and
t hen IF %%]V rﬁ@e%% hpﬁatﬁ%fﬁ' gedquaM f{}Qléj zﬁttea\fv rglegﬂ?%%mo%ﬂg&%tton

914. roces transmt

t heofpl918 sefstves 2 Sb‘-’t@ Hiams ovpvINED éiraﬁye anddrangmii themescived

fr @Iﬁ) BleM@M‘(ﬁ‘ﬂaﬁlé am WielchPaeladeinoPdHdwan. Cﬁ@ﬁ@ﬁ!ﬂo@@% of receiving a
th %ame@ datatotheM PICngﬁgule %ﬂlé

th % T3 s'De §fireless HAYTHES A/ ERSERG ] TRFNRS Eo frame or
914n MENED frasic Mhd/Dadkadiss the esreivhé SMO/oOr PLRIO fradelte (R1SO PLCP
ASORIRYIIRS o NINIBOS BTG at a o the NAC Tayer

FOCeéss O ransmtting a data frane,
t he vihcéVl4§dlayar 38 ncdwles ah M€ dranengamodtibe n@dgle 924, an MAC

r eﬁ%‘n}é %ﬁc@ﬁ‘té oﬁ%&&tﬂg@z@ n@ﬁn M@I@ﬁfafn@ né’} i hB8ELS.

the recel ved ND rane ess nedi um
(not 18 Hmwce% ﬁf trmmgtﬂéé éé@taoﬁra%é@ MA% framagﬁaerﬁmmodule 924

t hgeretdi@l HAT ﬂmﬁaw St FEEMAORe ABEUHINFES to data received

M MD f
| PESBR p ek RS LR P it ol i AR Npf BURE bhsical layer
no@lLil. én 9 t&corherdthe NIINDORLATSn madsthigs &1 BIMB 0hmehhe MMOC frame

e BEMAES 8, LG TR A0 Lt PR
f r egrsc Qéﬁé?lathe@ﬁhmrbam én 92ase yigrg theM M@ rtivndggsmpits an SISO

tr ﬁ‘%g‘ th& MlQC FrafdRt @nlflBy hé Mwﬁaﬁfea%éﬁetgﬁ&?fn%ﬁhlg 924 is
modul e generates an MAC f rame by attaching an MAC

heté%ifm‘é‘?fhto e BSS) PhCHAr Wi ved from the upper
I ay eMn $Cpracdds bf @eamntha danefrgasanavetC MaGcfin@eeta@or MBdule 926

PUSLERL o U R SRR S Sl L AR R P v
t heecdinel Mﬁs(ﬁtﬁrageneelawneons wittl utferc@elto & KCnsihe reced/ctl MAC
th
t RPN A Rab PR AtchEbur BR AL e finE R ZpIRIoR mocule
f r Stfeabganensdhetecpiyed NeAQianter Hewcyrini the icesi verbiiial (e framg is not
' Se&ér@@ﬁf”tﬁé’ I@I@\G fraiB @ntébﬁ%tﬁdn?ﬁoc%m@ QQ@diQ%{%nrl\l)is&Z]]]}ethé} the received
cess r ata 171 e
M@?é@&ﬂ? 5t lﬂﬁ‘g& e&%&m%@%% Fr RS (P & ﬁafirgfnthe
t hecpiliys MYeC flaayelf (Blceined MX@ fraimkes destiatdfar tiedIMO station, the
r ?%FA(}I ?rg C nﬁer I‘&gt?(al %ﬁ@tl{% 8hg %gﬁﬁ&st%el{/lgCe s y%@’%m which

recelve
f r A€ t@atﬂfmaedtl@ FEHh @remowdamhf; wprer fayet 210. dlowever, if the

i"gfteﬁ SePRA@ %%Hfé%‘ ﬁottdaalﬁe%%t HEMINRE stidABhe N?M@‘ﬁea'ine inter-

e recel ved frame i s not erroneous

fr atiﬁ*vﬁatlpﬁmdﬁke%ﬁbém%atﬂ 16y Mereframges vvhet her t he
r eceiTMeAMEdnicaiBciatiosl ﬁﬁ)ﬁhl&@izfg@ﬁerhdéﬁ aIMAMK shatkiiOfe received

ference to a heaaésr o EteeCE N{r
(e R ar G e ORco P it 8 Loy HET P Ao gt he
St AtCKoframe hendsdonfmedmde D2 eapnetsahd memﬁﬂhA@KQt?zﬁne to the SISO
tr gPePi iR oMAC frame MSDU from whi ch
FIG. 10 is a block diagram of an MIMO station according to another exemplary
embodiment of the present invention.
Referring to FIG. 10, the MIMO station includes a physical layer 1010, an MAC



the MAC header and the FCS aj¢ renoved to the upper
| ayer 930. However, if the received MAC frane is not

wolgebiongd2 f or the M MO station, the MAC frame PECE/ER2005/002358

[86]

[87]

[88]

[89]

pretation nodul e 926 abandons the recei ved MAC frane.
[83] The ACK frane generation nodul e 922 generates an
AQKyér DD, drfd atnhq) Eﬁlﬁ?dzM@QONP@ IﬁHy@i&El la$ernofl 0 &idhaike anl SISO PLCP

,?_\nd%olfiﬁ?lgﬂﬁféf (ﬁ%w@gog@% aglg\ﬂ%ahcgoﬁgﬁi(s A and B ireless

g etmrsatisfsmbnh@&:ﬁtloa nmodudne tNe. ‘BhSapdrPitehs mb thel HSOIA.CR 8wjlule 1012,
Fl {ﬁe ]\é SPL%?IbhlgﬁlEle qbi’tg rtﬂémfrxdég?%lcg@lé taﬁﬁ'tl?@wgeless transmission/

accor to anot her exXe

pr @@@monu rn%m 1O arg QE]SaRéfaé nthel qigrationspighe H3S0 Ph& Pnagiyle 912,

st ek 'MMO%@Idﬁédﬁle PhY Sthé MIM@¥8dccXA10andafic WElcaY @Fansmission/

1020, and a r 1030. The phyS|caI | ayer 1010
| nietRies moluly BES Ll%i%y dul e 1012, an M MO PLCP rodul e

1016, TharMNCNBY cxd02@ intQikds aaMA@ fItAthfe@eﬁS@tion rnodule 1024, an MAC

t nEOET AR AR T Wk i e e MR 48 335 anc o
t heeldgivDnpwldecl 028 1he epedatione OWheé\ﬂééisfthmeag@n:rawn@mdule 1024, the

re {
o R/t@ﬁtéh%ﬁg%ﬁ’tgfﬂr@catﬁ%ﬁogﬁlg 1056 arﬁié% A8 @ﬁn@%{_j PE{UOB hfodule 1022

t hrehavancgsdie opcaations @f th@é%ﬁr@ré% ge&ef%m:ﬁl%@lﬂeo% the MAC
r1 nggﬂa& ml&pgamwnem%ﬁe ofe, Eh&Bthe9AcKt&ﬁmeT§@eM|&6n |1nﬂid©024[e 922 of FIG. 9.
Nncl uaes an ratil o ul e
e FiraseidrEe ARE Sood A SRt se M AR Thete seaiatea®y he MaC
gefremagematlmdub(mld. 022! isamble gassatiged incam M@ @ pt@2B or in an
1055 GIAOR R A e i foRATIRARECGH 883 JDR IR eicient than
t h@eAS@@fapalmcfg éhethaofhen hitmi;i i tbe Vo0 frame is bhors ﬁmaSI§§) approach

thg n%}“éreﬁidlé}ﬁ $hadifthd MAMEGp bR RREe TRt M@Md’f&ﬁb%a%h%gl‘heves two
the MAC frane |nterpretat|on nodul e 926, d the A

f r Ames Bigherdya Bies dyiihe SH¥2 agrrogghdut ylcufss#?remérhead such as
s ePECP ipedaniBdéi{ihan 12 Sdegipeash Vet aksctiammvBdcf10288ecides to

d.b d 1024
O REA S rahe 1 e Mo AR B IE s baR Rt g hanagement
apframedhthe SISO hppiad becane the famago bt healitavod ap prudéacited must
t .
' Sbegﬁ%&%fg(i Ey &%‘h t? %?E'taﬁ&%saﬁgiﬁ &9@09%%@8091“3 J?eﬁlag&lggﬂt frame is

appr oac
rmg@eé%‘ﬂb’lf@‘i)féﬁlﬁlpf’lﬁ%th%é)tlkﬂfl‘f@n@épr oach because the M MO

appr Qagk s@l@&hcﬁMﬁédﬁlMOlS RSN @ heksndatha MAC%nﬁé"ﬁﬁhé paMO

M 21? ?rglﬂqsgﬁllijst tﬁg R@Fé%‘ AP 6]2%’]}&101%:%0@8 ﬁég ?iththe other hand, if

ITDﬂhH|S€1€dIﬁI218mddiﬂe dexs dazides w&msfrmathéﬂ\ém@ ftandoi@ the SISO approach, it
br@g1 &aétﬂ?d rpgc E"z{: t 't§ﬁ15t§5g3mam%8 r 6'1 frane or a

managermnen roac because t he
fr anrér he derbe nindoled @asseeidlewn,rmd:ansdam%@t hugtedbe, a software or

! erglVEL Bih é)%na{tusrueh g XFstld P}@}An@mme@ﬁté A]ﬁ N%EFE‘GR or Ap-

frame or the nmanagenent franme’ls %enera

i nplésatigh Spediks I%@%@Pd {HirgHi §ASH@ghich ne#@rrg%sveé@tq (@pks. A module

rmﬁhuy adaa(hi’a?ge&as@y tﬂ@tﬁoﬂffguﬁddtatﬁ $(f§1de dh@e w&eisﬁamtdragetxh&hum and
| ransmits

M MO
o SR ERRA0 Seruld o SRR IR mipecs oy v g ety Meids. by way
10@8exdepla esmpondntsansahi dis softe afeGnipoasnas, iobjectieriGit&3oftware

ap@&lqﬁo%%nts! &ass components and task components, processes, functions, attributes,
procedures, subroutines, segments of program code, drivers, firmware, microcode,
circuitry, data, databases, data structures, tables, arrays, and variables. The func-

tionality provided for in the components and modules may be combined into fewer



transmts the MAC frane to tfye SISO PLCP nodul e 1012.
[89] The term ' nodul e', as used herein, neans, but is

wWoi6lidTz ed t o, a software or hardware conponRCI/KR2M951002358

[90]

[91]

as a Field Programmable Gate Array (FPGA) or Ap
plication Specific Integrated Grcuit (ASIC), which
peéérﬂpdﬁ&ngs‘ ahd ﬁidﬂluteg@k furth®r g@dtﬂtd d@i 1ﬁayak§1ia1dma1 E@Vashiy ah@ modules.
co red.to resi on, t addr essabl.e stora um

SeBioPy te daPan &l BN BOSHE0HEY B TRufathPh SRSy BRdhel e
Thu&:,cuiad woel ot eorcesompuedrsl deg chymuaigatofn gx@npl e,
conponents, such as sof o)
obj ect-oriented softmagén@%ﬁﬁﬁﬁgﬁﬁpgﬂhﬁé%s component s
and tfesdesodredaberd, since HhedWs£\é corhmnsicatomsmethbd andagprasitus
pr Q&ggﬂﬁ§tf%l thﬁ\l?\%@&ﬂtlﬁ@ﬁﬁon SEIUIEIES &tK%M @i‘i@@ QBons are not dis-

drivers m Croco clrcult ﬁ@
dataBHgted agaastaMBYIO atipng &n 2 beﬁlélswheac? ySéSOaﬁfﬂéllons and the MIMO

vagth@Hs@sexidihth ddditont kiaB@4 ki %Malmewisdﬁ@qfo@éd bdtwbdietwo PLCP

on s.an | e i
?@Eﬁﬁaﬁ@h@gwﬁﬁﬁamﬂ b s RETRARER chibain infprmation
adnkcessanafor poriporiagh phedich] omdiat &ising paddoi from, tht kignal field of

CORR{R %qed nodul es may be inpl enented such that

they are execut ed one or more conputers in a

co mnln cerdliding Sesictarted denguption, dhosaghilled abiheiartywillgppreagite that
de&%ﬁﬁf bashiRRO¥S m%&fﬁi%@tldrﬁ %al‘{\%@\h‘laﬁé’ e 'e§éﬁ1b19fy RS Rents

and, appar at us, accor di present 1 nvent'ion use

AR WA by SEITeTbs BT BREORBE PERGN ibventon. Thercfore,

Cr ihaidnatased a;gamplaty eMHM@rﬁdr@d d)ﬂll’ié inven@onMr&bksetiaragehéc and de-
ati ons _and at.l Onf .coexist. In

SI SQ

ad?ﬁr]tp?&%seng? Al aé}dél b@?élpmfpoéfisa"f 1’§“ HP8 posed bet ween
two PLCP preanbles of an M MO frane, even the SISO
stations can obtain information necessary for
perform ng a physical carrier sensing operation from
the signal field of the MMO frame. [91] In concluding
the detail ed description, those skilled in the art

w || appreciate that many variations and nodifications
can be nade to the exenplary enbodi nents wi t hout
substantially departing fromthe principles of the
present invention. Therefore, the disclosed exenplary
enbodi nents of the invention are used in a generic and
de scriptive sense only and not for purposes of
limtation.Clainms [1] A wreless |ocal area network
(WLAN) conmuni cation nmethod conprising: receiving a
multi input nmulti output (MMD franme at a receiving
station; determning at the receiving station whether
the MMO frane is erroneous and whether the M MO frane
is destined for the receiving station; generating at
the receiving station a single input single output
(SISO ac know edgenment (ACK) frame if it is
determned that the MMO frame is not erroneous and is
destined for the receiving station; and transmtting
the SISO ACK frame fromthe receiving station to a
sending station that has transmtted the M MO frane.
[2] The WLAN comuni cation nethod of claim1, wherein
the M MO frane



[1]

(2]

[3]

[4]

[5]

[6]

[7]

conprises a plurality of phygjcal |ayer convergence
procedure (PLCP) preanbles, a signal field and a data

wo p@b167and the signal field follows a first PROPKR2005/002358

preanbl e of the PLCP preanbles. [3] The W.AN

comuni cation nethod of claim?2, wherein the data
field containsinforrmu qarding a length in bytes
of part of the M MO frane Ilél' OoWi ng the signal field.

[4] A Wiiedi&gSodaPsRh ndtweRk m\@m)kcoﬁ}%ﬁﬁeau%ﬁ@ﬁeﬂﬁu@@ﬁﬂmmg
net hod canpri si 9 eneratin d|n station

mul ti JeRpYEAUnE i tﬁ%ﬂluf’mpf%bﬁaMW AMCy ﬁé‘?ﬁet‘ﬂ%ﬂatlon

t he M ddeerhiiging af theredehens stadbm@ghahattho MIMO &ahedebivdmgus and

QM o !
Tnput “SrPanb AR 0& St e d RO CRs B AiaBiy "' ©
franme gemarmsingtat éd réneitinestaiéoed singlg ispusingle dutput ¢SIS6hse-
tot hekIMWN%%@E%&@fJa@ %ﬁlﬁe&?ﬁﬂéﬁ'tﬁzﬁ%é)ﬁlm Rale is not

of claim4 rame conprises a

pl ur al $rrgneaRs Fiis dedined fgrdhe pepiyEFENOE: Hidocedur e
(PLCP) trﬂfsﬁﬁﬁ‘ﬁ?@lﬁa SIBCSAQRAfrarhé Bbh the RteRi Ct%aétﬁld‘n' 6 |a@end1ng station
and th flelleWWaflrst PL preanbl e of
the PL d theg TWPAN conmuni cati on net hod
of cl alle WLA(N eo@intunidagon ateeholliof lcthim dntvaerein the MIMO frame
| nf or mat | rdi.n I h i Q e
PR FRRINDS) R BRE ke QodiBioctrolie B FY
| ocal meelablee,tamgnal (il Ayl aglataniiglil.catlitogsigmstl highl follows a first

conpr i pj : réaﬁ{b%mtﬁémc@tpr@am&dl ng station whet her 2
medi a access control  (MAC) frane is to be transmtt

in a nif WHANsemmpnigatign, msthod abe o %waﬁr@arbtﬁe éﬁtaufwl%contams
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A wireless local area network (WLAN) communication method comprising:
determining at a sending station whether a media access control (MAC) frame is
to be transmitted in a multi input multi output (MIMO) approach or in a single
input single output (SISO) approach;

generating at the sending station an MIMO frame based on the MAC frame if the
sending station determines that the MAC frame is to be transmitted in the MIMO

approach, and generating at the sending station an SISO frame based on the
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single input single output (SISO) frame based on the MAC frame and how the

MAC frame is determined to be transmitted, and transmits the MIMO frame or
the SISO frame to a wireless medium.

The station of claim 12, wherein the MAC layer determines how the MAC frame
is to be transmitted with reference to a length of the MAC frame.

The station of claim 12, wherein the MAC layer determines that the MAC frame
is to be transmitted in an SISO approach if the MAC frame is to be broadcasted
or multicasted.

The station of claim 12, wherein the MAC layer determines that the MAC frame

is to be transmitted in an MIMO approach if the MAC frame is a management
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transrmttmg the MIMO frame from the sending statlon toa recelvmg station; and
receiving at the sending station a single input single output (SISO) ac-
knowledgement (ACK) frame transmitted by the receiving station in response to
the MIMO frame.
A computer-readable recording medium storing a computer program for
executing a wireless local area network (WLAN) communication method, the
WLAN communication method comprising:
determining at a sending station whether a media access control (MAC) frame is
to be transmitted in a multi input multi output (MIMO) approach or in a single
input single output (SISO) approach;
generating at the sending station an MIMO frame based on the MAC frame if the
sending station determines that the MAC frame is to be transmitted in the MIMO
approach, and generating at the sending station an SISO frame based on the
MAC frame if the sending station determines that the MAC frame is to be
transmitted in an SISO approach; and
transmitting from the sending station the MIMO frame in the MIMO approach or
the SISO frame in the SISO approach.



