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Fig. 6 is a view to show a frame format of a data packet to configure a transmission

signal in a MIMO-WLAN system according to another embodiment of the present
invention.
Best Mode for Carrying Out the Invention

Hereinafter, a method for constructing signals in the MIMO-WLAN system
according to the present invention is described with reference to the accompanying
drawings.

Fig. 3 shows a frame format of a data packet to construct signals in the MIMO-

WLAN system according to an embodiment of the present invention and Fig. 4 is a
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where, 'M' indicates an additional information section as the number of OFDM

symbols and NDBPS indicates the number of bits per OFDM symbol corresponding to
RATE, which is prescribed in the existing WLLAN standards.

Fig. 5 shows a frame format of MIMO-WLAN data packet according to another
embodiment of the present invention. In the embodiment, each antenna in the

additional information section transmits long preamble in time division method for
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bits per OFDM synbol corresponding to RATE, which is
prescribed in the existing W.AN standards. [51] Fig. 5
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To operate the MIMO-WLAN system, MIMO channel estimation is essential. The
existing WL AN system can estimate channels using long preamble but the MIMO-

LLAN sysem needs to estimate channels of each transmission antenna due to an increase
of transmission antennas.

Therefore, each transmission antenna transmits the long preamble used in the
existing WL AN system to the additional information section in time division method

in another embodiment according to the present invention. That is, when one antenna
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s eBATE, aghal MahOrans i sfondmessbesorteh A T'dongsaAdditionally, e$ additional

th . . ..
l\/bglrf; o%@é%i 15%5@& ﬁiM(‘s 9t Lt urg?ktgltf%a?%ﬂtel(r)ﬂai@]mserted time in-
Nufmu@l f%éla@sasiwm BETAE P HECROB haioce ipcarlas). Asyordingly, the
Whilgdted BERGTH _IN BdrfbeAGpRised Blin Pduatiieds to estimate a
sect |.on where surrounding W.AN system transm ts dat a.

Ther EfB# Oniﬁe signal duration section of the existing
WLAN system needs to be estimated through the

transm ssion signal in order for the M MO WAN system

ac JoFUNIG K11 tM@L@NGW@?ﬂfﬁM ”bé\/’%g?pgf 8y e

Wth the existing W.AN system 189] There

I nf OBl B ihdiEAtekfthddRionh IS mRtioR sdotidias ﬁféfﬂﬁﬁibe%f OFDM

t he IYD Ns.;gale as tq be @;0 er |teli) di
ac VIR HYPL SpranMECRgA e hPSSSHET SNtpbBcorresponding to
t r RASIH, M)ﬁIHLlS prescrébedrip ke, exidting WIBAN dtaralasdsi ssi on rate

o 1 Y VEAAGAGH S o AR BSB5 1A ot

embodiment of the present 1nvent10n In the embodiment, each antenna in the

additional information section transmits long preamble in time division method for
channel estimation of a transmitted signal in the MIMO-WLAN system. That is, when
one antenna transmits long preamble in the addtional information section, the rest of

the antennas do not transmit signals.



RATE, actual data transm ssign tinme becones '1/T
tinmes. Additionally, as additional information used in

WO b@sNEMEY W.AN system i s additionally insertedPCT/KRe005/01811

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

formation for the additional information section has
to be included. Accordingly, the altered LENGTH N can

Ee eRpfetrtiicd Fg. 3, rr)ﬁmhﬂs%rgé é];lorg %%?%@mmgimnﬂle [ SSIIGNAL
ere, '
i %%&@3{’@%@%?&@% {glﬂrﬁngrpﬁg tion section as the
nunbAs abdveomBitiangdiefesingrid Fig. 4nuh anathes embediment; ¢re fofth reserved
b
or ST PFICIERE MR BPEXT RANILERR A B LA my #ﬁsﬁﬁwﬁn When the
s h@asrvsd bit in@', FHHB02.bfa mpm\mmteéami Wherkiéis IO mode is
acggratblg to anot her enbodi nent of the present

i nventi.on. odi_nent. ch ante in the
addi HEhey T*ﬂréﬁﬁlﬁtlﬁ?@w S GORTiYPT Jong REFAT e?’aﬂg PR & long
| npiichm®ledi ) SERGHCEEﬁdl‘xD @®SD172, cdibamdepadesrid doiiot diclede short preamble

trans ﬂdb&&ﬂ ke I'Ie(lt ? steafi'gﬁPXg\Lr ean%l? ee\gglu T duis’mg sections

whén one antf\%nna ransm e 1 n
adef shortgireanpifle,lomg preamblecnd @ﬁGNtAHeOﬁE& Nﬁfrnttlhevhﬂe one antenna

anfr&r{bﬁﬁt% ‘Fﬁ’?arﬁtgé ahd SIGNAL, %b DL thhE%ﬂ% nﬁ?s}cﬁé EbdguliR pot to

nsi sts of S ort reanb . ong%gr ea
1 Do RiOtheROAdSEoRrBp it (6Emep) Sighalt e tb@smtmg
[9WLAﬁﬂs§kh@1ﬁQaﬂﬁﬂérpfaﬁﬁié§i @il ring to glg 4, flgl
anot the eser.ve It
ol MRS o Qs e S 198 prgpnpfrsetiions o TX2 ~
esTKhhlor@rpreaﬂﬂﬂa ficklanforme ch@nmhe binforimmtid®of edchEan&0itted signal via

oper aﬂ’e d‘Jﬂuﬁ IB{%%E@%H Sﬁ afﬁ%%l%hé dI]l}rl Mngg r%%%?es g of
| Oﬂ@efpm&mrevqnt e#ch lpng prepmblesignal om tmu@meé Aycordingly, TX1
SERYHGErdsi @dti@ely%%@l@d G\%}oné Bﬂaaﬁf’b% se@ﬁ&l gpotHQITXg‘Cl ude

short p e.an unl i ke I nst
™>2 4 %w%éﬂbﬁﬂ regrré?g tO@Igdhflj %gprgaée'? P%ﬁ@ uaﬁﬁrtgﬁa} TX2 ~TXN
pr ﬁﬂﬂl’ﬁbﬂ EENG@RDofID ATAR fentlfttiranksfaidblonGignhll is 1ehgtiehad. As a result,

r kPR AESIAVAR MLAPR RISl R RN SR gl fwics tengn

si ghlahg preiamblﬁ ofeFX o AN ta bLENGARE off IDATA( efer tomismission signal

Si Q&g{(ﬁ eX| sting WLAN system can i nterpret
t he S|g anwhile, TXI transmts a 'O
S| g nMeaawhﬂ% ey ‘;ggm e BRC. & L themare G2 protgctionsgtions before 2

fantylEan iénd preible! nlfnﬁ ke GRRAFRbtebidOdetBésPor g}tmbol from

ea@éﬁé@%@a}t orelerab: ot e bF M BRUUBR BROCB e iGHNBE symbol in

ot loap plodmtloofiT X2 eMTXNachsthited aftecSIGN AL Sielihalbefeasiip compatible
ej r{g *F%ﬂ gcordl ngly, TXI ~ TXN respectively has
oV durtn 120n preanbl e section of other TXs. [98] As
abov$0 @eg@ta tbeMIM@%W LANpysenEMIMQ chanmebestimesgioh lissessential. The
ar ExibipOWL AN bydteldCar esImté&mm?é uéﬁgﬁﬁg a)oéanl;ﬂﬁér&n%e MIMO-

entiretransm'ssion signals i engt
r e\ sysem needs to estimate channels of each transmission antenna due to an increase

of transmission antennas.

Therefore, each transmission antenna transmits the long preamble used in the
existing WL AN system to the additional information section in time division method
in another embodiment according to the present invention. That is, when one antenna
transmits long preamble, the rest of the antennas transmits '0(zeros)', so that a
transmitter can sequentially estimate channels of each transmission antenna in the

same method as the channel estimation method in the existing WL AN system.



LENGTH of SIGNAL field is copverted into LENGTH N
which is added with Iength of |ong preanble of X2 ~
WA2N512248FENGTH of DATA of a transm ssion si gnaPCT/KR2005/001811
according to | EEE 802.1 la. [99] Meanwhile, according
to |EEE 802.1 la, there are 32 protection sections
[102] bef OFx. 8 sBW@@flﬁmulfbﬂIﬂlat bba @atﬁlrpa?(dﬁ bﬁthlegdﬁ\vi()hwflﬁhwﬁﬁtelﬁ
prote |on 0 rom so that
o BB it ERad s YRS prp AR ons  per
[103]t r ai Eom,gGﬁ,ynzmlnltranﬂmisemg apteaazmjhlanibsf shbxZpreariibidito effectively estimate

4l sl IS

syMIMQ-WEMS sypigiel estination is essential. The
[104] ©Xi Sty thes M@a&yﬁbﬁrﬁr%ﬁbﬁﬁﬁésm ﬁm‘i&‘sﬁ Ia§sﬂb$ﬂ p8arhBIB Prescribed

P RerSsit WIAN SRR et SN Ran sie9g0o0 hAGS existing WLAN
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enélg%ﬁ&msnﬁ&&@fr&mﬂe Lidirk Bﬁnﬁ&@fi@ﬁ‘&ntbﬂiﬁ@m ion. That
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t he pr esenl?I i nven
t r eeaeiNereparionms MG abthe samrf signals @eqelwd@arml eatiregreception antennas.

[107] ef f eShdry E}e)im%fek 3R tfed frofd &Rh HandnRbiGH ﬁhteﬁ@é?ﬁhy ﬁﬂa th® same
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M fienahpaRecey sy A ofhepyise, pay predifferently tSIgnal In this case,
pr @%ﬁbé&abﬂﬁ@%fhhfgn&ﬂﬁ&nﬁmaﬁaﬂ tBS edi bl WRIAN B¥t@n can still
rescri. beq1r0 exi sting WLAN standards or a
l'cef?%lnéerﬁ fté)de%?elﬁﬁal so that the existing WLAN system
[108] c an Meaoghile shepreamplesiafii e~ GXN ey IrditFabiyAN teapsmigted in lower
1 ‘I’W
[ ag%tpw?gﬂﬁ[eghhﬂ thaflof tﬁl‘é BlaM&histil Fgﬁal%r ece QO 8ﬁ%§?£'for

per usi n prea ver I n

M $ADveRiapeessf @t sexa@plserffﬁihwtiX%ﬁrettr@sglmddhrough two
Si Sifiéhras ts'h@ﬂ a&ﬂlﬂéirefg%&?ﬂvélly% fislifed MAAMBFH8E @ahsmission electric

ant ennas fornmed usi ng short
pr%%‘?ﬁflaﬁcqrhﬁﬂgémlt'ﬁ%g ﬂhﬁﬁlg the {WRARRR%Son ant enna,

[109]t he Fherefond, as agipmhbingbansiort edarhpleris dDAiHédsmotwo pattd@idtransmitted

norn St Sublral L kBl Of RRRTYON B danedDBMbgS Which i two
Si umea$ &8 mudn@nﬁ%ﬂbrdi af hlnmmgnnmhf a transgmsscm wate of IEERR92.11a.

[11012r € F&@lﬁrrmmgﬂe bf‘ﬁiEEjﬁ)?ﬂ%rﬂlo&U (%ﬂ'mleﬁsﬂ}fb(ﬁoarté’ﬂccordmg to a

enmbodi nent _accor to the_ present invention so

a methed pé pllosafipg Q@oanattqnéomﬁlﬁ AL figld. < recel ved
[111]at t TRatQ§)tih iR dbovERikitoq, aﬁéﬂheMMomT& '0518s IEEE 802.11a mode is

ﬁ;@ﬁ‘%@'@ ,tsaﬂg %@lgﬁi%\%%u is letl‘nseaﬁﬁl\/f(s gllssosplegart]edEl IXS Hhe Slectric
power of TX1 and TX2 respectively of short preamble which is firstly transmitted in
the MIMO mode is the half in the above example, the added electric power of the two

signals in a receiver has the same value as that of IEEE 802.11a.
[112] In addition, in the case of MIMO mode, as the signals transmitted through antennas
pass through different paths, TX1 and TX2 in the above example transmits long



signal as necessary, or otheyg se, may use differently

cyclic-shifted signal. In this case, as repeatability
W@Rooa/13d4ghal s mai ntai ned, the existing W.AN BYFK&2005/001811
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eaaianﬁatdgu?hau@gmbg@d P@@&lﬁ\tﬂdehﬁtﬁ@ WILANTHY séem rrts)(l) thgt cl%annels of each
ect.jve nthis ng preanble2 o
S il b SO Bl & P hoar ted wi th
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bit of SIGNAL of the frame format of the M M>

W.AN to be conpatible with the W.AN system based on

OFDM so that the W.AN standard node and M MO node can

be easily conpatible with each other. [115]

Additionally, as MEMO information is transmtted

through the SIGNAL field, the receiver can figure out

the transm ssion signal node fast and easily. And M MO

additional information is inserted after SIGNAL so

t hat necessary information for M MO W.AN system

i npl ementation can be transmtted, and LENGIH i ncl uded

in SIGNAL is properly altered according to a

transm ssion rate and the anmount of additi onal

information, so that conpatibility with the existing

WLAN system can be

[114]
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guaranteed. [116] Meanwhile,qggach transm ssi on antenna
transmts | ong preanble used in the exsting W.AN

waemsam4h tinme di vision nethod and recei ver 0OPCT/KR2005/001811

M MO-WLAN system appl i es channel estinmation nethod
used in the existing WLAN system so that channels of

each transm ssion antenn sequentially

estimated. [117] Further qgi#igr ansm ssi on ant enna
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