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That is, in order to apply the MIMO technology to WLAN of IEEE 802.11a, signals
for transmmsmnlreoepuon through multiple antennas have to be constructed according
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Hereinafter, a method for constructing signals in the MIMO-WLAN system
according to the present invention is descnbed with reference to the accompanying
_ drawings.
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If a bit to instruct MIMO extension is set, a section to transmit additional in-
formation for the extended MIMO-WLAN system is placed between SIGNAL and
DATA. The additional information section may include the number of transmission
antennas, a modulation method, a transmission method such as an encoding rate on

. channel coding, MIMQ-WLAN system information such as a data transmission rate
and a training signal for MIMO channel estimation. Therefore, a receiver of the




[42] If a bit to instruct M MO extension is set, a
section to transmt additional in- formation for the
extended M MO VEEAN system i s gl aced between SI GNAL and
DATA. The additional information section nmay include
the nunber of transm ssion antennas, a nodul ation

nmet hod, a transm ssion nmethod such as an encoding rate
on channel codi ng, M MO-WLAN system i nfornmati on such

M@a%wﬂmm@ermsa@ﬁﬁoﬁmoﬁl n| ng si gnal for

[43]\/EI\/D abhapH T er.efore eLyer of the

[44

H

RN RESEY Hfgsged bit of
[ ;13 %ﬁgﬁ %?ﬁ i tqe mﬂ?icf@&jfgrmmd?m mnlﬂePJMSISBIAL as those
thavtiee WA sysesels\Rdshiied ¥a ond s
R slfbngfnd ober
2 ﬁ@ﬁﬂas@ npﬁet@%o&lgﬁ%kl Ao DE&?’ISF%“’} ransmtted

ia o mwﬁmmnﬂd@ithﬂ& datalﬁtaﬂdhﬁiﬁtﬁd &omﬂze
E A thﬁnc:e-me(siﬁéxﬁ)n b Sl %W@gﬁptgﬁgﬁ R WLAN
datd %Er a{] ?&‘? % I?ﬁd&]p& Sy mNHQWaemmon&wepuon -

s anffi¢haatard compatiblewith s icristisAWALAQY syshen. €xi sting WAN

[45] syst @ﬁrﬁ;@nﬁé}@tmg&&mm VAN SY, zll_agsu& ng mul tyl ple ion of an
AR ’E“Eﬁ’r‘%b fefefydngere

[46]

[47]

[48]
[49]

[501

tra /repept on

eaﬁéﬁ %j{gégm W@-ﬁdmeﬂmmfﬁﬂﬁﬂ"ﬂ mcloddsdin'SQGNAL is
t

0 oML ENGINL Mok b A8 VLN 5816 off ol 38 A scion

i
LENG]'H | n%ﬁﬂ# %ﬂ i M&r@%wqm:smmbe

t haaiained. ng \W.AN system can estimte a duration

tS ﬁ%l@f@nwﬁie WNPLUERANs @em Cagﬂﬁﬁ% 1{?%2@%%' e t%lﬂ(]) Collision

NVRichs émllllgplngcc@rmethod, ﬁecdseo estimate a
lvusqctxm whexesmﬂangrwmn SySteRNtranfii &;zgﬁés ofeforlihd 4 &“%nal

wh net hod,
sedtl:ltﬁlgt(lndn ﬁer e sur rxgs Xiem peeds t be estimatadshroygh the

ThHiEgusTEssion siguplin orden fir theomun-mmmtma&&m@qo the present
emmmgw/msnws@ a,q&@%u&ﬂ,ﬁw g;ted through the
er

222%%%&8%@%& inelydadtin ammwmﬁi}”m
| R&te Bé % fméi%ofafrage% # §
VE]

t he RpUpission rag Qfeﬂa%WO-WLAN
o S %’E tipes g hwhtaa ahat of ﬁa emsmg WLAN $is@npwHich e indicatedin
t RATRY wéthfldaRQfanSu AR 477 QARG i ieitiona

M MO V\L S st em 'S
;“f{"ﬂg‘“ 8“’\%55 mnua ad@uonauymaeu, time in-
msﬂe additiendl iefomitivh s8tioh hAEw e gﬁaﬁ rdingly, the
I n ornatlon use

tal M as addi t | onal ion”
it i’xg &%’?‘%ﬁ%ﬂlylnserted time

Hon for the addi tional information section
has to be included. Accordingly, the altered LENGIH N
can be expressed as in Equation 1. [48] [Equation 1]

'[ABETVC?TE[JV;(Llih«?]??ﬁT)*«jh{*]VLHHBJS)

where, ‘M’ indicates an additional information section as the number of OFDM
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Fig. 5 shows a frame format of MIMO-WLAN data packet according to another

- . embodiment of the present invention. In the embodlment, each antenna in the
- .additional information section transmits long preamble in time division method for
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timate channels of each transmission antenna due to an increase
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Therefore, each transmission antenna transmits the long preamble used in the

- - in another embodiment according to the present invention. That is, when one antenna
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- same method as the channel estimation method in the existing WLAN system.




of long preanble of TX2 - TXN to LENGTH of DATA of a
transm ssion signal according to | EEE 802. 11a. [99]
Meanwhi | e, according to IEEE1§02 1 la, there are 32
protection sections before 2 “synbols until |ong
preanbl e, but there are 16 protection sections per
synbol from SIGNAL so that preferably, there nay be
16 protection sections per training synbol in |ong
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[112] In addition, in the case of MIMO mode, as the signals transmitted through antennas
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as repeatability of a signal is maintained, the

exi sting WLAN system can stiII recogni ze short
preanbl e. [108] Meanwhil e, g{t preanble in TXI - TXN
may preferably be transmitted Tn |ower electric power
than that of the transm ssion signal according to | EEE
802. 11a for conveni ence of AGC. For exanple, if TX
and TX2 are transmitted through two antennas, short

pr eaprbirable asqndxffeteﬂeb()inﬂ of tindeABspattiveBr ahda I’E%Llfvcr%% channels of
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M MbeBVEANssys@im basion (EEMQchlﬂ{ﬁe IW]Q&N's&ndﬁﬁ Slodt &/ MIMO

and MO node 1's operated.
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Additionally, as M MO 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

that necessary information for M MO W.AN system

i npl enment ation can be transnitted, and LENGTH i ncl uded
in SICGNAL is properly altered according to a '
transni ssion rate and the anount of additi onal
information, so that conpatibility with the existing
W.AN system can be guaranteed.




[116] Meanwhil e, each transm ssion antenna transmts

| ong preanble used in the exsting WAN systemin tine
di vi si on nmethod and recei ver of M M>W.AN system
applies channel estimtion 8t hod used in the

exi sting WLAN system so that channels of each
transm ssi on antenna can be sequentially estimated.
[117] Further, each transm ssion antenna transmits

short preanble in the sampgfarmor cyclic-shifted
formso that the recei ve?@ﬁlmﬁt es size of the sum of
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