[1]

[2]

[3]

[4]

Description METHOD AND APPARATUS FOR TRANSM TTI NG DATA

W TH DOMN COVPATI BI LI TY I N H GH THROUGHPUT W RELESS
wWORIDwBIs0dTechni cal Field [1] Methods and apparBCT/IER2006/002202

consistent with the present invention relate to

transmtting and receiving |legacy format data in a

hi gh t hroughput wirele ” ackground Art [ 2]
Recently, there has bene5§ Qg‘sBl ng demand for
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1980s, the data ‘\WWHREE e I nternet
has drasticall y |ncreasegl$so 'Eout ?%Eps to about
100 Mops. Thus, high- speedI‘eEﬂhncaldfleld ansm ssion has

gain ul arit nd. wi use,
7t ot 088 ol iR RO AR e i bt
unttersmviting and récetrirmioRaty fprmardaa lnladnglhélrwgheute&sseless network.
net wor k connecti on and compgﬁ?ﬁﬁ@gljaas triggered

research into and devel opient W rel ess LANs

( WL ARerenthyn thege basttiegn i incecesiog demand &iulia bigbfspeadgagnmunication
1 O GRBAULRE S0 wﬁie%ﬁ@h@ﬁulﬂﬁ:%s@%f WeARME mBRYnd £fipeEincrease in the
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V alakeO19B08H@ Bita mﬁsmllsmh tilé Oekr\thd Bk@fic hae Hi«h@tﬁéﬂlllygncreased from

PO TR R R R —

t hpopuberty ind widehipgtadruse. r(éurmmtlysmtmswat&seanlﬂ utth @ gigabit-speed

d eﬁﬁ H‘f%f'ﬁq;nd&f W iﬁ# ﬁél%agifl . §t§ﬁ %QQ(HeR’%{'k cBHx?ection and

i ni nst i tu roni cs
Engqm@émgateqrﬂﬁ)tﬂmedﬂeieas@lalﬂm demlppmel@,tpémql% LANs
tr aWEANs), Al %r&fﬂy 1nér@as8d Weﬁfabﬂdgy?f WIANER doRfiners. Although use

adv st an C E 802. 11a,. 802. 11b and
SOMS lﬁﬁléfq%{‘iﬁﬁp%g?mf“? ugrtg

RrTTangRisgion ggte and peorgr stability
tr mlmem wigddeL ANs,OVLANyhaVb parious ddhentagesHaeluding wireless

Nag | t|o I nfr astructure Nil). ba es

or D88t SRR s AR A o e BB s have
i tbeemrgmhrdlygrmmngechnol ogy. Wth an increasing public

I nt er]ﬁ%tto'tﬁb Yot ﬁ‘igﬁé? tﬁﬁgﬂﬂ;sﬁﬁq %%ﬁd e &vélo ﬁm%eless

nmuch greater attenti on | s been

| gtransEHspieteaingl Qayameﬂmélﬁ%hﬁ%@redﬁ El%f&ﬂ% |ae@ ?lqcmwcs Bngineers

ot {IEEEWBO@h P Standdrd Rolsit speclffek a?ﬁﬁ@ﬂéf ta¥e of!d o5} Bbps, has evolved
I nt er servi ces, usi.n

pottio pdiane s gt aflng ok g1 55 BT dun DR s, 3¢ Tree

( K802. Ogy praxidatd, vvhicf utHizeea transmission rate of 6 to 54 Mbps in the 5 GHz-

National Information Infrastructure (NII) band, uses orthogonal frequency division

multiplexing (OFDM) as its transmission technology. With an increasing public
interest in OFDM transmission and use of a 5 GHz-band, much greater attention is
been paid to the IEEE 802.11g standard and OFDM transmission technology than to
other wireless standards.

Recently, wireless Internet services using WLLAN, so-called 'Nespot,' have been
launched and offered by Korea Telecommunication (KT) Corporation of Korea.
Nespot services allow access to the Internet using a WLLAN according to IEEE 802.11b
standard, commonly called Wi-Fi (wireless fidelity). Communication standards for

wireless data communication systems, which have been completed and promulgated or
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Nespot services allow accessoto the Internet using a
WLAN according to | EEE 802.1 I b standard, conmonly

W@ 200628250 - Fi (Wi reless fidelity). Conmuni catiBCI/KR2006/002202

standards for wrel ess data conmunicati on systens,
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I esre deilpgescartied st disanskd, in&nidecwldévcdﬁemdsmﬁl MuRip¥Access
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st Aot SRV Tdnca O tHeToIIRbNOA fish B8 HahsiHiSion @f the jam signal,
m ssi on of

collisi.on,is detecte rin tran

si R arson has %Fa&ﬂemagk% fﬂ%sjit"ﬁﬁ%lﬁy LS Tth FAngpigfinggyignals. In

t Othle IESMAYCD nedthdd) memmmnrdeemotafantlhe datal 1hnmdmne1y Abéreafter the
Cfgingl%sén{)gﬁé 1%{]6 a%d ht Sba%ﬂgllf ge 1&? {o%rt éc%?ernfﬁ?ede}iuratlon

r an bac i

PETI 0 &l & angeres
t r beforei ttansmgsssmgn aveid CDHllSth@f %W@amtlhm oftstgmals occurs during

St ﬁﬁﬂsﬁﬁss@(ﬁﬁ ?herkﬁltratfd' adfgﬁ@ fang&h%abmﬁgaﬁ%loh hchea fl%’ 8 times,

channel’ becones and has a m bac
peshie&b y figitheg lowaines aprabahibity o callision- bef or e

tr laPSlTHe@SMJfM@zQ n@éﬂi%djls eRisdified o plﬁysﬁda%@hér seh§ing and v1rtual carrier

o ook R, B CR 4  ay EA ere ecy Rl g el n the

t wyirtlesemeditime Vidyal tanrieh ssnsingisgrerformed such iz iinfotryatain regarding

¢ oJil!uJat?J)ﬁ)gf a medium occupation is set to a media access control (MAC) protocol data
unit / physical (PHY) service data unit (MPDU/PSDU) and transmission of data is then
started after the estimated duration has elapsed. However, if the MPDU/PSDU cannot

be interpreted, the virtual carrier sensing mechanism cannot be adopted.
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[6] The CSMAV CA nethod is clgssified into physical
carrier sensing and virtual carrier sensing. Physical
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active signals in the wireless nedium Virtual carrier
sensingis performed such that information regarding
dur attEBR 80P. 1an sl dé coserdgator 0P -EE 803.¢1a h&twark¥etl5&@GHz and IEEE

o8 TSRO b YA QP Bl SRRy viariop SRR g goexist. For
of optamtalg the sthemsslfananeub duitd mtestusmgabe COAMAET Adwmethod ahe stations
wel&, MLl ®ang qh%aﬁ:? stations, may not
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v aPto@edilrd @RICP)RrowcolsDitg u:mqpeswaeaeﬂimdtmdhe IIEEE 802.11a
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st length fiedd 6 prealsoysgd &jg%t?lirm% Fh%tm%@ﬁéﬁ éata bswéﬁcelved or
Coﬁh‘rﬁhﬁﬁélﬁ eherEByGRetonRingRifRI chiriek @éi@ingDiiﬁ addl’ﬂbﬁ 11(1 BRRBdd)where a

MeERasE t&{%@aﬁeﬁa% 5@%%@%&@ (P TG0F iecEoaiugd POV, o

Un'ﬂ)ur/([BS]ﬂlel whichl &t anerfaddarhonyg the headed fialdd af ehel MBI is interpreted

O LI B P ol i

r athe migdayry. 1 azqage wheredanreamble field nide signgl feld o adWPDIS &gme being
t Ored&ivEd HeRAly 51‘?01febﬁ@y ffterpffedd ?&eﬁlat%ﬁh}nﬂtén?ﬁ Qa4 QFhnShission by a
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S CPASKAL at & predsRE AP RR Ao RGBT SPaceA HIEDk Hpich i longer than o
PLDis@ﬁilﬁited:Eg@rdLﬂAtlbn Fofidh (DEF Ufter-BiialeySpatd (IBIFSY sbtdifairness in
the recejive

.a 'burll D eld, which is one
¢ 1 Bl R ARkt Of HE SR v el BOGE T S Bl | ¢
i nt edpratbrbrhmherdan eresfingrstation wsing laa;lohyemﬁendrpmtnemi are legacy
be | '
P po B ald Y LR R BEHPEC KD ddoToBAL, B 1Hach BEiGE Y B
a wrmsled fapEansaissipny %@éﬁ@ﬁ@aoapéHMa;a élqwer@ adggpcy station or a
'bntt:(gfvfﬁ?t%dtaﬂstaﬁ(ﬁﬁé&n r@}ﬁdlev'ié'ﬂ)i(’lgal dakidr §én§ﬁi§ 'Heéeﬁisé’ ﬂleE’é/stﬁ‘tlons
acko at a e en Fr ame
( EfaBEt meawr&hl%fégg @inEP Hﬁ%ﬁ‘?"h‘%ﬁ% ap WE«I A msmitied and
Coabdlvaﬂbjrdre}[’nmtlomn (DCF) Inter-Frame Space (D FS),
t fai rP ss ipn nmedia access of all stations
av91$‘33ﬂér‘?ﬂ iﬁfﬁepﬁoﬁot ensured. [9] In a network
where an exi sting statiomedhhital Préblengnt i onal

pr ot | egacy station and a Hi.gh Throughput
( HT) C@&a% ISFhdiagam flStI'thIilg that @3%§ﬁc¥ slatipn Wlwowéransnnssmn rate is

U piacashbie cfoferﬁ)hﬁimg mlmal oarrienstnkiag eytieh @plahlitylofdaitians having a
I-IOV\%C%? %‘?ﬁa#‘r at?dlton or 2 conventional station

PR LB PPEP  sensi ng because these
st at Il’otransmatteles_tlda hiigh thyoeghpuh _siatlmfabbltb'thaded_,sdrapsresemlde HT
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a channel bonding technique or a multiple input multiple output (MIMO) technique.

Channel bonding is a mechanism in which data frames are simultaneously transmitted

over two adjacent channels. In other words, according to a channel bonding technique,



Di scl osure of Invention Techgical Problem[10] FIG 2
is adiagramillustrating that a | egacy station with a

WO 061326 ssi on rate i s i ncapabl e of perfor MPEKR2006/002202
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virtual carrier sensing when a plurality of stations
having a variety of transm ssion capabilities coexist.
E 1%]6ce°tv¢d @eeht dhanneds ate bohdsd ddﬁn@uﬁfmSTAsﬁ%saifnmhannel extension

abbr.evj.at t.ransnitter-side. HT. |
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mul.t.i O .
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bondlbegg technlague since t adj acent ch %ﬂt@’r@
boYEYT BGFaasRs a3 ARy Hmas A tege antqqﬁ?ﬁf& $¥stem. In this
exfegmsl, w]ible déth MOramafivsdireecivel wsirgy thy phanmﬁal baldlirig ofeMIMO
di {regﬂqja ? a%le s%gtlhorrllg %%(eg%l i&? tI'aIlfSI%?tE d/r%gelvé/d &0 B mCSapable

U S ng e nnas.
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f hat .a MO system i ncreases as many
#Eia?%gaqs%}t@)%d:reg%y nas in the M MO system In
t h| s If thgaradsmitteesidd ATTASTA 1101 aransmits HA/dae eirecedvensidadIT STA 102

ot eeFSLRE 1P RRS AP e Mt £ R NS HBRARCR) gt tramsmiter
i nodpH] ¥rA 81 ioresponse to the reagivey HEE dath.ohe additensd HTr B4 103 is

thgpik E@ﬁ?e'?bﬂeﬁ fh@/H’leﬁzﬁh \é&ﬂth‘ééﬁ’ﬁAthA%hﬁﬁ‘ﬁg & éﬁlrah@ﬁ in wh1ch the HT
sensi ng a physi caeéla&gyer to i nform.an

| a3t ﬁ%@@%‘? Agk aretfinsmitied agdagoedyed; igiset 19y I}Beéwee% f*Hgration
Wh%dftef (NAY),phy kdia ik apaviddieday idd big§. Bhen, the additional HT STA

t d h
o S5 P Shoh S5EBL RSN o oIy e oo
| ntaadqnnéxacktgf ahd fiaally ramnstsidataed and received. [12] |If
h : e : .
r oce " BBk, FlepRy/ fadh 70T s 3 et 3B g i GG TREER02 110,
t r s At or 802- Hie prelaselsbutigdneapeble of knterpeetipg 1T data. Thus, after a
tr d\ﬁﬁﬁ@)ﬂ bethe HAeA R 1s%ﬁ@ck3egjo i;gﬁ@ﬁﬂ:ﬁﬁﬁ# séRirdgh thel8ERY ¥Qelon 201

addi tion bl e i nter
t h&( oa &teafilgﬂmqf@n%ﬂ?ggﬂ éof#laﬁ ﬂil%l%gacy station
V\M(o‘,]hwmltselohgerdm:mthmhtatthﬁs HifatAs kheaurmstmmsnﬂet HESTaniD1, the

{ ﬁlge%ieiv Qaidd BITSSFA 162 gnd\%te dlglonal §1r%,>01l’b_?V§&{nOe q?gn%\églgned

edium 1's consrder hen
admiedliaotﬂiatebmdﬁ‘fselﬂ@@emﬂgtaftmsmsmniéﬁi(aencafr t he

| apserRffERR 8M\f 1 Qﬁfrﬁi?{q gFﬁlﬁég@coﬁr&@ résB@rﬁte 91%'}1{605 a8 an ACK, a

random back transmts

VeReaiest-to- eald|(Ba§& or & Clear 1 Seh(G1S) dragieats t&@Sl@& |aj thegame data
W fafe 4st8e Hﬁ&ﬁyﬁﬂawéud ﬂam@ Q?ov&é“@r iPfhe 86xtrdl ré@oﬁﬁe‘li'zﬁﬁ@bzﬁmot be

b uttrarlls%m{ted: aRfe éa(reneo ata 14 tt td{rgcgly prev181tlsafrar;1rg W fnugt beetransmltted
at a highest rate in a basic service set (BSS) as specified in the IEEE 802.11 standard.
In addition, unlike the legacy format data, the HT data has HT preamble and HT signal
fields added thereto, which leads to an increase in the overhead of an PPDU, which

may cause the ACK frame to result in deteriorated performance compared to the
legacy format PPDU. That is to say, the length of the legacy format PPDU complying



duration of the HT Ack is chgcked by physical carrier
sensing, the legacy station 201 waits for the duration

wW@200an3BIES and then perform a backoff. Thus, PEEKR2006/002202
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| egacy station 201 waits | onger than other stations,

that is, the transmtter-side HI STA 101, the

r ewﬁhgl&;}E‘EEj&OZ.‘[ﬂ aSThdafds ap;dogih&télyl %0 1713 gﬂhﬂb éﬁéﬂeﬁgﬁla of a newly

10 i.ng.assi gned nedi a, thereby adversely

af %%f&eﬁﬁgfggﬁﬁ??‘%&rﬁ ST ot £ oi ency. [14] The | EEE
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such Qs _an w.a Request-to-Send (RTS).or a e .
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dabtrazsnetting legaey domet taty, pg.can GK framepewithduivew BT, predmble when
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.data rate as the directly previous frane, |
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¢ p{2 SRpabifily Yo periofm SHinal FrEeTseReing WD A plul ) 0f stalgpgith het-
t heog¢mepusbdapabilitiencisexiso irmnwinlesemsworkn t he over head of

an PRBU, . C ) . L ey

det erT:‘-ﬁcL%J é elclit 1g‘ér o;l%%ﬁib?%@%p%&%{l gﬂiﬁ@%ff[etgs;%)%hf’%ﬁrﬁlg%ng short
PPt forthigh ¢féicieacsay, the |ength of the |egacy formt

PPDU &é&ﬁf&iﬂ% f(‘)@hgﬂ dsPect BFthlle Er&eR04véntba, BERNS ﬁfd\%idea a method of

approximatel]y 20 nms while the length of a pne ) )

defrmRaRitting dpfaritya vreless meevask, the o compEsEasfessing a wireless

Sohétiwofl) réctbiing BRE 414 asihg yharinbﬂfdhdﬁ?g:, eHefirst dwg@laxfsﬁﬁtted from a
ut.l.l1 zat].on

nCci ) f .of t )
© TR AL AR he Rl TRk, apisrandiised¥nd daga o
Wi telspective phadfiels mssocialted wiltletheahhreghbynding ttheosecomhdays being a clear-
i ] tati , which
| ELRATETER Al LADRTLLLSS LR iyt ol on, vhic

may prevent’ vir rrier _se Trom being )
per f dxqeenling @pet pyothgr pepectpbthg peesenitinyapien: therg is provided a

Pr @¥%eReSnwbR! fpparadREonipRing laicdidhg ARRBEdeBEnSh ¥lifeRBs network
with | ow ca r ormw.rtglg‘lligcarrler

gabl ity to.pe ensi g
whifl igesiying dirstdptagfansmifie #istakion g BeRemed fle wireless network
C agsity thanhelbondimg| &id d ardmiting @ sranghittirigksecord/datd toechannels

present. inv Lon also provjdes a od and _appara

P oS ich B Fithe Bl onfind i S JRlUR e de@ B3Rk TS
Acframd ong requestrioaepb@ TOffrantee present i nvention, there

i's provided a method ofy, Eﬂﬁﬁ%t‘*fiﬁ%m in a

wirel ess network, the nmethold conprising®accessing a

wi r elThesaibaea ausk déherraspasits ofithe piesent invgnaon wilhbecomsrmere apparent by
b oﬁlégbﬁgin% D Gethil ERdmSl Ay nibANAM S thefbof WM refeidndl tPRe attached
havi ng accessed the wrel ess network, and transmtting
setBNngsdn ¥k r especti ve channel s associated with the

chan@G. bywiichgmatid\@iasRensith @ital HeforatPRIDEak defindiitthe IEEE
(Cg@h{ rame or a request-to-send (RTS) franme. [19]

Ac HE'¥8%yet another aspect of the present

i nvedlGo? s 4 tegrmm dugrating diead adeguacy elatien withtalowkransmission rate is

\%Pfrﬁg pgag)gés%tg%;ﬁ\gﬁ%ﬁfg Rredal CREEH yéngﬁg WHeh aa;ﬁ&rﬁﬁﬁri Jt%tafions having a

variety of transmission capabilities coexist;

=1

FIG. 3 is a diagram illustrating a method of transmitting a response frame
according to an exemplary embodiment of the present invention;
FIGS. 4A and 4B are diagrams illustrating data structures of a PPDU transmitted

and received by an HT station;



and receiving first data tragsmtted froma station
havi ng accessed the wirel ess network using channel
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data to channel s associated with the channel bondi ng,

the second data being a clear-to-send (CTS) frane or a
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flowchart illustrations, can be implemented by computer program instructions. These

computer program instructions can be provided to a processor of a general purpose
computer, special purpose computer, or other programmable data processing apparatus
to produce a machine, such that the instructions, which are executed via the processor
of the computer or other programmable data processing apparatus, create means for
implementing the functions specified in the flowchart block or blocks.

These computer program instructions may also be stored in a computer usable or
computer-readable memory that can direct a computer or other programmable data
processing apparatus to function in a particular manner, such that the instructions

stored in the computer usable or computer-readable memory produce an article of



bodi ments and the acconpanyi ag drawi ngs. The present
i nvention may, however, be enbodied in nmany different

w0 o832 shoul d not be construed as bei ng | i PET/B#2006/002202

[33]

[34]

[35]

[36]

[37]

[38]

exenpl ary enbodi nents set forth herein. Rather, these
exenpl ary enbodi nents are provided so that this
dl mahgfactoe: mclhthng éndtfnofi GnigbardntHatd Mpingine thafdnoMonlspecified in the
b% rme%ih rbg ci(oncept of the invention to those
PYVE & BPES and t he present invention wll
onI y The cdeiputee prdgyam frestrages dery a$cbetwadddi dnto a edbmpetacer other
t .
g%%??irrﬁ‘nl m %tlﬁé) gﬁtaﬁagocl]eésir?%ﬁtpﬁfﬁgﬂk gﬁﬂe%gﬁrgggstﬁf (%_d%ﬁltlonal steps to be
pavEarmed op ghepgrmpuserar piheg pr%gawablé eRPAratys taproducerp ggmputer

W' fn@dl&ﬁ@nt@& bMRESS shéh ﬂlﬁﬁﬂhé 'n%ﬁ‘ﬁcﬁkﬁfﬁhﬁ%fé &{ect‘ﬁeﬂ Bn the computer or
ref rence to E)&)b&wchart strat{Eons f

net
L cebpRhE TRy AR 1B (€ TopIemeBt e e Jencsigns specified
Itlm/ﬁléﬂo{wehambleclsbnmdckshat each bl ock of the flowhart

i1 u acﬁ‘i)io%F%f the v&c% Ilﬁ‘l? ‘iraf:J %{egf)e%glit a Cfn%&ulie segment, or

flowc 1N ons, can
c opgtive pf gadeg Wamhl COBIPrisest angog mOTh emumblvpustsrctlpn&)fgw am-

' nﬁer e Fldfdin PMRS s QB oIV &Sk Ot ?hd?ﬂ(‘f’ﬁl@é 80hotRll 118t in some al-

ur pose conmp ter, specl al , purpose conput er, or
ot te|natixe agplsm%@rlen% ﬁ%eafub‘ft@@é agted n thsbloecks rayraseur out of the

Pr SAEE FoeXtmsle, rtﬁ'o bmkh shdvd int SaBcds§ith d§tih G4t be vkdcated sub-
are execut ed VI R ogesser of .the, co ﬁeﬁ d
ot Hat Sgemraly o therblonks Guasomsmas pS PR ip e gpyerse order,
medepending upoptherfemdtionglity hievdlvsdct | ons specified in the

f ov‘@hﬁ%refélsg ﬁ&wgflis%lc&ghﬁlg ttl) égédnﬁ-ﬂrg&se?nb%m%ﬂtg bt tl% %Pers@ﬂp

i nstructi ons

or inyemtaum leelud@werabs%nwm;fcap&béﬁ ofctmsmnttleg anére@@mIéT data,

or gt %Hﬁﬁ&%mb& c‘éﬁ{p?yﬂ?é REBIR I@Ei%’iiiﬁfﬁi%tdcel a wireless
functl on in a partjcul ar nmanner, such t hat

i NBYLVOE haying campagihility, withong 9 %&acyg%zmaél%ﬁE 802.11a, 802.11b,
C OB 0. Higakhdbide, amargaroyl produce an articl e

f |udi
o Gt o el BShOE OO Qe i Reipgpee frame
bl ackrding tol amczemp|aBB mbodimeongfithe prepent gmantion.
i nst fléé%ﬁlﬁg zo ﬁ% ?hgﬁné}ﬁltﬂep GAEHTOST R 191 CszEPéi(r@J s1&’e! HT STA 102,

ot her <£t50 e ta processing apparatus
a amaddiions} HIpek A 03 pad adegask stagon 80£@F1Ftdfl r@éﬂrqiwtnﬁtévork In
C Ofpetatin A0, ﬂkh%sﬂt%ﬁfsm SeAaNafAkMis HT RiiP@UEErReiver-side

PR AR R RE SO il e bl g e wing achanne

ot bardiny egviivitetettaiquep ThatiTsstqtiony inbtudetsegions ellabhng high rate data

bI oarks%sstl%ng ! s?atf ﬁ 4ﬁcntc|€an§1 tP Elfl 'tl%cipﬁﬁ 2%(? 90 B8 &ince the

| | tegeivemsidoHT Sil"a‘y 102 prcbthe atldigional AT §TAslél§rmn untellpret HT data, they
%érf(ﬁfh fufQdfier %ﬁsg{% ERWRYES ﬁﬁ OE légacfr%ﬁon 201 is not capable of

cutabelnstructl for |mp ement1 n

s p@&rpﬁeeag Hddagait gappetinesipem virtuad ﬁ@&ﬁﬁsealﬁ@s Ipsteadh thgilegacy
g hﬁhtldﬂﬂ&é}ﬁﬁnésghit%ﬁﬁ@dlh%l@s ugpéxﬂmhyatth@a@ pérftﬁmmg physical carrier
unct.i o noted.in t ocks t
or SR ReRi e PR GsRe SL A frstiEERon Sl begips and the
i nlepawyt stdined0d ontis dorsthb duration of an EIFS before it performs a backoff.
If the transmitter-side HT STA 101 completes transmission of the HT data, the
procedure goes to operation S11. At this time, the receiver-side HT STA 102 transmits

a legacy Ack after a duration of a short inter-frame space (SIFS) to the transmitter-side

HT STA 101. The legacy Ack is a response frame generated according to the IEEE



stantially concurrently or tge bl ocks may sonetines be
executed in the reverse order, dependi ng upon the

wo evet13so@l ity i nvol ved. [35] HT wirel ess net weCRKR2006/002202

[39]

[40]

[41]

[42]

[43]

according to exenplary enbodi nents of the present

i nvention include wrel ess networks capabl e of

tr &BESITL'J, Bomglm@g 802@13% pﬂoﬁg:otfﬁ‘lﬁaégﬁtcy Acl can Bétriflsmitted to and
wirel.ess.network.co i N it e .l EEE. 802.1.ln

o BEGSEE rOR R £1REP b Bl Ao ABibT AR AR vib eqghpgecy
onAckfeathnef the @&statﬁcmsdﬂﬂ 12EEndB 003 daphble 08 ORerpreiting adeghcy

801?eséoﬂs9 g&r X | e%@nﬁ%%ﬁer Qvé QhirafibfPof §]jIFS a.emd then performs a

di a am| a net transmtting
reb%ﬁgé’fq’qeéhi@ accord| ng to an exenpl ary enbodl nment of

t h e F[fl a8ifbn, sthee Mhd 1BPa K[s%ﬂona@ﬁ 4 EdpaBleto? 1rl'f€i’pré§1ng% legacy Ack

tter-s a recelver - sid
10 ams utalaaﬁlna})@rfﬁ |mtﬁrpr%mqﬁ dataif is allowed Lo yagt o tf"a furation of the
20DIEXinsd pérati@n $i2X ol pesltbio &te/legdcy station 261 &lonoperforing the backoff

tr

BB Geptindly o GutYacd EODTY TS SRipbid i oporort

i sprocedhseras weld asatheémstghonsdwé 162, and 80% Itaemetesl avioiting pfgformance
Ord%’%ﬁ‘@aﬁﬁphm que. The HT stations i ncI ude stations

ena |ng ghrate datatransmssmn .Qg., Sstations
i n cditdi #head dBtare dingramsgiu En&aﬂﬁtaﬁFfBGtB&ﬁf a R gransmitted

th@d@@@v&ﬂﬁyﬁipﬂ‘ sklio®TA 102 and the addi ti onal HT STA

103 t t dat { h f t

L0, S LE TG St B s G B R B g o i
| ssta withdpgroly @raintiles, s ﬂuaea legacytStatitat can interpretdat transmitted/
PELLOLEN ) IR <6ALT Wik ISERP bRdmplq1st ead, the | egacy

tatron ermn umis currentl busy

t her eshpwnfin FHG i phipgacyfprmea APDAF 3@ inelidega csepreamble
COfHR uatﬂgerégacy SO mﬁmg i (L RTFE Uahey L&Qgemﬁmﬁg Field

Sl | T%lns and t elrﬁg i/statlon 01 waits for th
dutlal-TEhanst a heeaey Signgbbisidli-pl(Hepnds hegagy P&&G%TAP p3)load.
| f Sinhiar t¢ BIG.N, tHedr-S3G @ieclides RIATHE, Rese@od) [ERNGTH, and Parity fields.

L EREER QPndlee ohuBlon TR REET A EREY St ekTr. L

1 OSIG fields nontsiningl iefyenmyti drcicgarnding powed manngomentfsignab it so on, re-

%&5%&%%1? %ﬁ Qe f‘e&% E)nai PPHUS0!daA B8 Eﬂt%@ﬁ%te@ £ﬁotﬁr5n HIT station

IS a response erate
ac@esirfuleﬁgcw%atme | EEE802.1 la, 802.1 |b, or 802 11g

pr ot Q%Odhowﬁhﬁ HEIE Ywiala PIEDU RO Has aRBIM rbafble Addéito a legacy

b e P b o R e RER i Y ey TR b breambte

st atntmnSmI&hauﬂ:ﬁ) Zegasding HUaca TabHT peambleiopsists ofign HT signal

dur a? Wa@i@o %&?rﬁgeﬁecid gﬁ?rﬁﬁ 3! dﬁ gﬂfﬁénegrtf Irlllgg field

pr GEEAJH. In[de@il, the HGHSIG icomsists ohmeltltplﬁeﬁetléfgmcl)admgaat LBNGTH field
Zoéeﬂrﬁngr?éfé%?iheonﬁ bah ea[rHOI@S' ﬁkﬂd Heﬂirﬁﬂ ﬁ%d@ﬁrﬂ?ﬁ m{f@oﬂg schemes,

| ncapab I Nt erﬁr et I.Nng IS a
wait Afdvanced eodipg He éﬁefafyu@aq@e qusglqerpf@dwsql F%nsfzsquadmg

pr pdvkei field h%éaﬁﬁ@%heﬂfeﬁtrh@ﬁn?@&l hdsEew péfsrined @ allistennas, a

ouer 1pf- LG snoe Rt Mimidr o AL OHE 7 GhRHitE PPDU, o

Short GI field specifying a short guard interval in a data region of a frame, a

ScramblerINIT field specifying an initial value of a scrambler, 20/40 indicating
whether the PPDU is converted into a signal at a bandwidth of 20 or 40 MHz, a CRC
field for error checking, and a Tail field. As shown in FIG. 4B, HT-SIG, HT-STF, HT-
SIG, ..., HT-LTF, each contain a specific number of bits, followed by HT data.



procedure as well as the HT gtations 101, 102, and
103, thereby avoi ding performance deterioration. [40]
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When the transmitter-side HT station transmits HT data using an MIMO technique,

the receiver-side HT station utilizes one antenna 181 to transmit a legacy response
frame via a current channel. The transmitter-side HT station is capable of receiving the
legacy response frame received through the current channel. Other HT stations can

interpret the legacy response frame to enable virtual carrier sensing. Further, legacy
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[54] An HT station can transmit not only the Ack frame but also an PPDU of a control
frame including short data such as a CTS frame or an RTS frame. During legacy

format transmission, it is not necessary add an HT preamble to the data, a legacy



frame to enable virtual carrjer sensing. A structure
of a legacy format frane is the sane as described in
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[ RS iR R BB, A HT R AT PR3 it fipsmived. Tna
HTc#8F Af ditt datz a3 asadall @sount Qﬂrbtta—w-gSIa@»ohtrel folaroé¢, atlbgacy format

HTpBHBEYs ﬁ%%‘fglttb&] t rg;()g £ 8ucid, %Qttothlsamédﬁ? {) ?%s%ltte(% and received

ant ennas use ransm sSsSi on or e nu

s pitthe pveyall sigeless n@werlia@ndolﬁlpé@n@mg aieless @gtyarly in which the HT

gugﬁ@oﬂﬁfdedmgéoysmgn%@xlgr non- use of channel bondi ng
(4 ) can pbé deduced fromthe MCS val enyer at ed

in t StefBY Bnibe Jopd ReIpnemeans) DYt Fotdyaitedip, & g pyhardware
anhIhptineﬁl’braﬁdilﬂ@ guctgasscRieliEPropammdbddGeate Arnd] (FPEA )eor 1Ap-

[5 onI h k f ra .
gl SRS BPASIC, Aokl b it may
daach/astageplaly ke confighred neresidean tRT8ldressabde Stlomgem@edlum and

uf‘éartm% ekétﬁfbﬁrﬂrﬁﬁie% 'mdrE gi‘(ﬁ:e{égfs Phi$ %%ﬁft%%qﬂclﬁﬂe by way

é) mble to the data, a cystation can
vi 9 %mp&eaﬁ9me9n%léﬁq§wqhqls Spﬁ@a@wm@a@m @J%ﬂr@w&%software

[ 5&dmpdhedtsCaaH c@fnp@n@xﬁ@&imma&ﬂr@pcﬂﬁms rﬁro@ésséiahﬂ;cu@m hifributes,
format, PPDU.is transmitted,. In %e of s

t PEPET e, SRR R RERER P! BERBEAT G0y AmiErs g icrocode,
f r einamjtry damgdmybafsesr data sEEREres stables rasmay ¢, taed vatidbdeseBlie func-

r eg&ﬁlll fd?g %r ﬂ@i?eu En[%}-rexgt?télg% Efri]lgstr}ﬁm& &é gﬁgﬁﬂgd into fewer

recel V e ove
i nwremmnis ragd anqdiulee og ﬁgﬂwe seporated intogdditipnaheonpponents and units. In

st @ddlt‘i’(;h Mo Cfloﬁgl?& ¥ndhitd REYy BORNYISthentb®Qlch tha thé&f a[ﬁa executed on

'unit' as use herein, neans, but is not limted"t a
s oPRRITROTg I&MOEH%‘&%‘I‘?QW“%‘P nodul e, such as a

gi el rFfIGr 8 i DsthBhec iHau&@atﬁfgraaM{T 53660 thIchAfhn@ﬂn%t@ &doh®Nformat data
ec nt e r at er

orEatdif e Rbfiy fmbadlentarthe biesl ifvenfish, geTET sation 100

t oinchidesie tramsmittmganidr ld s atsiceivatgomaigk? Opanlenoedangdinit 130, a decoding
c 0{1‘&{ 946 %‘%oﬁﬁ’olhﬁg ﬁfﬁ?%’(t) eddle%ﬂ:y‘?&ﬁsrﬁgssﬂﬁ E:SntF&lHﬁ?ﬁﬁi? §60, and two

c o@ﬂj@tﬁ@ﬁ t1§1 agdj a“§e g@ﬁepmr@ 1 apdd 8A Egeeiye and transmit wireless signals.
obj e Cltlrleahﬁv‘rﬂitﬁﬁ’g eqf 1 I’Wﬁﬁlsﬁﬁ’ﬁﬁ%ﬁl@&é theGn®hfiad IIHMﬂelrSQSand the
and taﬁlnlé rocesses, ctions, attr fl

pr SR8 tr@ﬁ sqsfeﬁ HE@ to g%rwéﬁﬁlgn F%P%gwml%ij@t e aritennas
dr 18/%e4rs], 1) byntha transniittirgamixdid 0. T erden to Ittjansndﬁ%fgnals via two or more
d aﬁrﬁg Y %SmQﬁlt- %’{ﬁ(‘f)ltl ctlﬂ‘hr %§1 tPé ?i% ﬁsdat ’dinﬁ@%d%aend then encoded

var i a unc r OVI .
c osgparagaly.Altaroativelyt, wdyr ﬂoetra@@tmjlsrmdlsmﬁm Chelmi bonding, the

C ORI ? i uald 1U‘§QH&§ wo 5dﬁé€n¥ P@Jnnél@ﬁﬂ&ﬁh&g I(,rl]lh%nt channel and a

add] t1 onall conpgnents unj t
c ofiprRsHE Mest dyaanel or ﬁghrﬁ‘ér;y RFeVioRn Fhamaels cbehnnded waﬁacle Rthgr, and
ar BaxEEUhEs gfdls via the bonded channels.

The receiving unit 120 receives signals from the antennas 181 and 182, and the

decoding unit 140 decodes the signals received by the receiving unit 120 into data.
When the data is received using an MIMO technique, it is necessary to integrate the
data transmitted via the two channels.

The legacy transmission controlling unit 160 controls short-length data, e.g., an

Ack frame, a CTS frame, or an RTS frame, to be transmitted in a legacy format. The



one or nore CPUs in a communjxcation system [57] FIG
8 is a schematic illustrating an HT station which

W@ e@6lsa506 | egacy format data according to an BXERKBREG6H02202

[61]

[62]

[63]

[64]

[65]

[66]

enbodi nent of the present invention. The HT station
100 includes a transmtting unit 110, a receiving unit
12&)nt1®ill luﬁlﬂ w@ﬂhﬁgageg ighd &éilﬁrolsathé @ clthinpg oLinfdrmhdOn aMong various
controlli t egacy transm ssion
coﬂ?’fnﬂnﬁ i"ﬁg’#ﬁ ?taéll}%rb,w(gnd two antennas 181 and 182.
The aNGeh masfld8dhasntiugBeing apedcedumn whichnanilT statior ressives an
Si ¢ .
o1 BT rme it o 1AASY Yo a Wignsk bk RS S10 an cxemplary
un¢badimentfdbepresnt dnventigener at e signals to be
t r angHetHE Statiéh AdeBssB§h YMRASs AdtloANH opBratidd SBOE. In this case, the
transm tting.unit 110. In order to transmt signals .
vi %CCFW&#IG ?Iﬁwgesaﬂ%tgﬁﬁagnca&mﬁeaﬂotmnﬁﬁ%&% PUisting v ireless
Si getevbrkiiadt alsoueivlp gendirating advidel eks tneeworkNime@estemplary embodiment,
separ I Al t er Lvelv..in.order to t ' .
o SRS Yot andiliRbe Kinekinels SbRGorIC el AR e ccess Poin
110AR)eNext, & firststatidn axisting nthaiwiselsss stagon rgreigesdistdataepmpliant
ch I is I - i
or e A o@odlih Bptraiiof §30, THE FA prdthod A profocols
t r gpnsmitted andareesivadinan HE farpat, isendhel B 0% 1 Ln protagpls. In
Theddisie ithe Mgt protdcollAly rRhikle pestosdIgRalisg A6k il @ompatibility with
3n{?§nn3% 181 and 182, and the decoding unit 140

e

P& REPIOFUP-s recei ved by the receiving unit 120
i nt o Thettarm \denwhidscodgtadbilisy' nekherad meansthat ddviided protocol or

" S :
| PSR bl eSSBS SS9k orampl, e
t r EdH8E% | vprotoeols ghn interprat data 1isa iswansmatted and received in the IEEE

shewd t1a€ ?2%2“9 3k 802.81HprotGidl, AaH cid #Rmifrebdive [ITe®Ra indhe IEEE

an_RTS to be transmtted in a | egacy fornnat. ]
ThWohtas 892- L or $831 I&W&&EQI-J%@ Sé@ﬁﬂ%ﬂ%w?%“%i?rﬁgﬁﬁgwam is
of avaithble i bllGH daEeferiRd ifRus extstaipBriSomioftwige tdlbe interpreted or
station.,100. [61] FIG 9 is a flowhart illustrating a
pr%lgg?ﬁ?fle in which an HT station receives an HT frane

and tAftarsedeiwngithedystalatd, itasrdetesniaed whetberstbe firsidata is transmitted
aC . o . .

acedh &:ﬂbﬂn&l%é)g]ﬁmgﬁlg B‘Eﬁrglgan SR (HE Rist agtat@&arﬁérﬁtzéfslﬁsmg channel

invention. [¢ I tation accesses a W r ]

nebensiing (YESWeipgtation S8301 seqond datasompliant witlea sgeond protesol is
t h_@aMt iRéE s ttlieel*ewh¥@a§a9kHabata&@ﬁn@ﬁanﬁnbmﬁcg:ﬁsoﬁeﬁﬂoﬁmzo.
exrLsting wr.el ess net wor u SO e en atl n a .

wi PEFEdide fe g sprond protopols frames 'Zlayca@ﬂﬂ&da%ﬂ%ﬁtes b5 cgaty Sations
opeteivingrehadls aseyciated inichanged _rben&h'g ate teansaitted. Thusy ifake first
S eé\ ogo%glsl)s’coﬁ{pgant With @%‘iﬁﬁﬁ 88?' lli]}l, t‘lA
st E S I N ?

P% . X i
FERT & compitan JEEE 802111, the s con%ro‘idco‘?mciud%g protocols

ron‘recel ves
f i with whachathe BBBE 8824 1mpratocel fsi dosunward ceropatible; e.g., IEEE 802.11a,

opgHAt {PR0SS P%, or sl ‘Tgé trQﬁs?ﬁiQs‘r‘l'_(ISrH ?&Bédu%qglvg B%%lﬁbed above

transnltted a receltrved I n an or mat ,
| Eetthgeforence 9 HGofocol s. In addition, the first

pr ot ge e fiFsatdi§ rdfeniBe® WakohsushdVdhafingl ®oAdIAS ANO in operation
c ogg) ﬂ)t),I tlﬁ!atl ils,ti¥ thvé/I f{rgt cia‘taagi%%P/angncl){ttggtusigé,oet.g?grll I?/IIMO technique, second

data compliant with the second protocol is transmitted in operation S330. The

transmission procedure has been described above with reference to FIG. 6. As
described above, the second protocol includes protocols with which the first protocol is
downward compatible.

The wireless network shown in FIG. 8 may be an BSS with an AP, or an In-



[63] The term'downward conpafibility' used herein
nmeans that an upgraded protocol or software is

wW@vpasashd e wi t h past proposed protocol s or sOPCINERR006/002202

[67]

[68]

[69]

[70]

For exanple, the IEEE 802.1 In protocols can interpret
data that is transmtted and received in the | EEE
80&epkndcht BIGIZ Strvide Sev (TBHE) wiithogt i APOTIY secamild&13 short data

| b g B8] el iR AR E1S. RIS e when

upgr aded software i s a¥ndustoiad Applidabilitydat a gener ated
IfTng?g'lzlx Isg%(%lg%a era%'b%@ntglgxfr%}\/\%éy ; 303%) ¥ ?tﬁ(?ntseq) tilgtttg? leggcy stations
decanrperriosd vivtell kanriet semsingr Accaddinglyi thetusenbilie tseawad deiareghances
c hﬁ‘&ﬁﬁhss@(ﬁﬁ&ﬁ@i@né mOde@frélEés%tV\?gﬁ(g’lvlﬂi(ﬁl te%ﬁcyf dthtiins dat a

is transmtted hannel bon in operation

S310)As deserihed 8‘(9& ae%mémg AN EXSTRR W&H!?é’éﬁ?ﬁiﬁspﬁ’fd pEspentdnvention,
t r REMTHT sedions and REadyestRRME eXch Iﬂ?ﬂfy'tﬂfféreﬁﬁt@zdlshﬁlssmn capabilities

channel bond er.at.i on S320. Accor
S DRBRG o PUERR ndp i HRIRGRy SERCH R TRLO P Sl fifRer sensing
| egady addidibn,acsordmpead ekergplatycemimidémerss oﬁthatpeaientnnventlon short

¢ fi‘;{lg gs otra{?ﬁl%ﬂké&% %rl%a{c{r ?xﬂfrﬁk ttﬁeergl?yE%]ﬂgﬂEé Era#i?ﬁs{ {)11{ &fficiency.

s ecodtwl ba MFstmdcbwthe@ qfresdinany| skillintthe owh thah varieus|ch@mes in
gg%ynélla a!lng cﬁgagg %9'be'ﬁa&qm%rvﬁtlg?ﬁ§@§akﬂ§ﬁmﬁ 1k spnlltl-:fgl’é scope of
t r R PGSR iByeTbion ae eeﬁresg by 40 f‘B’é’é‘ﬁ“&i glams: éafegqsw@sm b, ap-

f ef)l%él@fb@&hdt@hd::ﬂﬁve desckibbd eie‘mﬂlﬁl@ efrrlHoﬂImedﬁ:i &elif6r purposes of il-

@Péﬁo&n‘”’iﬁf&% not l%ﬁtl, B%J gﬁ!)lgsg'u?#] gs?%]gmftp tr(}g? é‘-vegtlon The scope of

t r the Smventienl lﬂgVﬂIj)y the gppended MaM3, tzethérrthqu&;a pwedlng description,
daj g GP %a‘tleﬂst éqﬂ#aﬂ%%ssﬁfﬁgﬂ galp&lﬁflﬁ(iﬂé rah Bf l‘ﬁ r&g &4 intended
in oper I on 0 he transm ssi on proce

detodic ametracgddhercit t h reference to FIG 6. As descrlbed
above, the second protocol includes protocols with
which the first protocol is downward conpatible. [66]
The wirel ess network shown in FIG 8 may be an BSS
with an AP, or an I ndependent Basic Service Set (IBSS)
wi t hout an AP. The second data is short data including
control frames, such as Ack, CTS, RTS, etc. Industria
Applicability [67] The second data can be interpreted
by | egacy stations, so that the | egacy stations can
performvirtual carrier sensing. Accordingly, the use
of the second data enhances transm ssion efficiency in
a wreless network without |egacy stations. [68] As
descri bed above, according to exenplary enbodi nents of
the present invention, when HT stations and | egacy
stations each having different transm ssion
capabilities coexist in a wireless network, the |egacy
stations can performvirtual carrier sensing. [69] In
addi tion, according to exenplary enbodi nents of the
present invention, short




data is transmtted in a |l egacy format, thereby
enhanci ng transm ssion efficiency. [70] It wll be

wa@ewensxseod by those of ordinary skill in the BCT/KRR@/002202

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

various changes in formand details may be nade
therein without departing fromthe spirit and scope of

the present inventi on as by the follow ng
cl ai ms. Therefore, @%ﬁﬁ preci ated that the

above A%ﬁ&hé@&ﬁrﬁﬁﬁﬁmhgaxtaem @ﬁh&ﬁrﬁf SwittRs{ RitwBH, BRIASthod
of il lustration only and not to be construed as a
li mit at9UeRFS5e-t he i nvention. The scope of the

i nvent t'eeéiving fgkt\tﬁm iy atbbﬁdamﬁﬁ@ki dvhid:lﬁiis ifecmedeyshanid Bonding

the prgc C vari ations and

equi va“ésﬁ %ﬁ 4514]%\8!%?% %a%lﬂ‘% ﬁe range of the claims

ar e i nrangeding cedvad elataraz eathtof éhesfint @idethersecond adjacent channels,
met hod ] t AN

T T
via a B¥R&led channel which is forrred by channel

bondi n’ﬂhé inéﬁlbd dNelafe g OWHeléﬂi tBE YtelSHARRIBISIs c@ﬁiﬁhant w1th the TEEE
trans } qs.‘ﬁméﬂd data via each of the first and t

second annel s, the second data being a

cl ear - The metlndd ©O€319)m 2y whereortha firse Jaass edroplimn dith Bl<SJEEE
frame. 1nk hod of claim1l, wherein the wreless
netvvorﬁ |s corrp lant with the | EEE 802. H n st andard.

[ 3] ThEhevmethod obtlapnh 3i whereinjihe sesiond date i data basgd oa thesIEEE

conpl i gapt IM sttahld'éﬂfi‘ tHeﬁEEEm 1|I|b RtaniAAdR et 1HRH SOEhlel g standard.

nmet hod of claim.3, whe he second data i s
based bpe mgkod pEelaim 3, Wh¢r§1n§b%ﬁa%%1@ttlwee pacepd 5@2 cempgses

st andafrghsafitting éhd SebbndB@a depathtdy andl sisthltah&lusiinga eRblPehe first
of cla %fgj]sﬂl‘ er, ei.n the tragsrritti ng the second data

conpr i b sesind Adiacem econd data separately and

si mul t @nematiog of claine 5;:Wherfaut the sddond tlatangitrarsenis@taa the first

adj ace (%H tfialhe &l by [Bhrst &%?fﬁy}-ﬁqhggﬁghﬁhﬁh?s rdilitedd Via the

the sec s’tran rst ad) acent
channesecpyd adjptentehagneldyrpesecendpniemmasecond dat a i s

transnrhd Rethel df ERfn ﬁeﬁ‘rﬁé}@!uﬂﬁb #68 QhtaGHENSlanPWith a first protocol
second Lgenna t hod. of cl m 1, whe tﬁ rf1

first fb@f e ﬁ%coeehﬁ'%al%?ﬂm anfwithga; SP%QH%I%%%?H% 8 lm’rotocol is
Sﬁcopdd@k&t\aards&ompmle afith thé sdagﬂd pmmdbr)r ot ocol, and

t he | ot,0 (040) t.l e Wt

& e ot HBERA P Hairh 1 BUMRE sS0R Bhea B} Fahf 413 3 Physical

t he sekayed Coavergemsethrogedniet(PEEP) Rragodeh Patactdnit._ayer

Conver geREdeSmRARHN bfpdihCEImpri@hgcol Data Unit.

a receiving unit which receives first data transmitted via a bonded channel which

is formed by channel bonding first and second adjacent channels; and

a transmitting unit which transmits second data via each of the first and the
second adjacent channels, the second data being a clear-to-send (CTS) frame or a
request-to-send (RTS) frame.

The wireless network apparatus of claim 9, wherein the wireless network is
compliant with the IEEE 802.11n standard.

The wireless network apparatus of claim 10, wherein the first data is compliant
with the IEEE 802.11n standard.

The wireless network apparatus of claim 11, wherein the second data is
compliant with the IEEE 802.11a, the IEEE 802.11b standard or the IEEE



[9] A wreless network appargfus conprising: a
receiving unit which receives first data transmtted

waor@easdsomded channel which is formed by channeCT/KR2006/002202

[13]

[14]

[15]

[16]

bondi ng first and second adj acent channels; and a
transmtting unit which transmts second data via each
of thegdd.1rigtstaddrd. he second adj acent channels, the
second-data being a.clear-to-.send (CIS).franme or. a .
 equesThs iR AwRaciep R b BN o whikin bF eSiuhepmi
appar atrarsmofs thd seicomddatabepasitely nhd simultahewislynes eaphlofitlse first and
CO”D'i@@%m%%hgq&ﬁéu'ﬁﬁﬁwQQZ-l In standard. [I1I] The

t ap

Wi rel ess net wor r():ar atus of claim 10, wherein the
first Her wirplesscratpoikappamfusiof claim |1 Bfurtygocomprising first and second

i g_ an Sﬁirﬂem{aﬂ-,ﬁ]he-faﬁ tid %ﬁgﬁ%ﬁn@ @MKT@W?E §édté)ﬁd ?&ta@iz&t‘élg‘ﬁrst

, elr.eln e §Secon als Co lant . W

802. 1 4 ?ceph@aﬁﬁéésglséhaPWSba@?%wgﬁdraafmtwe|S§@£§df2?aw1a the

g st ansbeont adjdcght diaansliusimgabs seaonduaitknppar at us of

claim wh in.the transm tting  uni ransm.ts, t.h .
secondr st e Strp APo AR o bl o1 Bbtrehd A0 Ml fompiant
the fiwghadns protecelend the wdpubdata issmphientswith 4 sgcomé grotocol, and
W rel egg ﬂ?&;ow&lqp@@&ﬁwa gefélgsﬂiae Wiﬂn?thv\%ﬁéébh&‘ Bfotacol.

conprising first and secon tennas erein

t r ansnipg Wiglessnatworkapeaaius of glaim 9e whereiuihg sesoad da@ is
first msljsateat inGPHyRRh MsjePohvtegdrct ProcRBie TPECR)Protocol Data

transnmts the second data via the second adjacent
channelusi ng the second antenna. [15] The wrel ess
networ k apparatus of claim9, wherein the first data
is conpliant with a first protocol and the second data
is conpliant with a second protocol, and the first
protocol is downward conpatible with the second
protocol. [16] The wirel ess network apparatus of claim
9, wherein the second data is transmtted in a

Physi cal Layer Convergence Procedure (PLCP) Protocol
Data Unit.



