1 Description METHOD FOR CONRI GURI NG SI GNALS
CORRESPONDI NG TO ADAPTI VE PACKET FORVAT OF M MO-WLAN
SYSTEM Technical )field [1] The present invention
relates to a nethod for constructing signals in a
Wreless Local Area Network systemwhich Miltiple

I wul le Qu lied ed
Egﬂe. naftleiJ ereféwéd(gy%:f@ww N an Ergre
DFOR C@m@wnpmac SBIGN ngfmg CORRESPONDING

o0 be

ccording to an adaptive
Téoé;ﬂﬁ ﬁHVEPA BORMATNOE MIMOWNANSYSTEM
a,tr.as Sil on rate usi ng mJItIpIe ant ennas.
Baca;‘?“JHH d2] The existing | EEE 802. 11 WAN
[1] suppomlﬁpaesbﬁtaﬂ@ﬁhéﬁe%esft%%&ﬁo R;t&élg'}@n%ls‘%n a Wifeless

pi r LRpAI Ll Nt CWE@BMqlpamm 664

dyltiple Quipwe kM;MO) is applied
Ho p Fﬂ thgreBpften defspebbrau NHI\RBMANJ,daddﬁﬁdr@ kiflchiR) to a method for

N for an In%éf% n spegg%tﬁégg%%g?@ﬁ?ﬁ%%égﬁaﬁ%wmme

t he®H rm“é'?aéﬂ @alethdrasmissioBEa(e 0sing multipdeantennas.
| EEBacRgodhdl A¥r e settled in 1999. [3] |EEE 802.1la

g adopt orthoco aI fre uency division multiplexing
(OF e SUPRAstsAdTABSINiSioN rasé of 2 Nﬂapsinthe24

-seomHnmmmassdleﬁWéﬂdtm&aﬁm dtﬁﬁg%&é&s ﬂ}

EQL#@“'%ESDE%JV Goonf S P e ostimm (k%)

edsi Hawevrsolfisistanddrdd ¢: na S&sfﬁlﬂd@b[‘hrﬂﬁ@eﬁmgh-speed

rattﬁsuﬂsil%nlt&sgo .ﬁﬁf thEREH phfed] Tt 1 112 and TEEE
o S e o RSk MR

[3] E(156 Qﬁﬁﬁsoanaia acﬁ:@tead flbaﬁbg\%ﬂal frequaty aﬁ%d | @%bfé{zin%‘tOFDM)
» or subc L.er nodul atl on
| Aci% s fﬁéﬁﬁmﬁr@ B g distst seorncespead ancirumdDSSS) in
%ilonslﬁnﬁuma&dn Ix;frasmﬁtu[e (Ug\m'ﬂﬁand and achieve a

I adgzi IEEE 802" ?819%}'%3 Ay ?‘n ﬂﬁéffaamdmgm

5280 PEP%WE% phasecshift g:@PISK)J quadmture phase
enﬁﬁ@ymgte?smkemahm tBdd ol d@"?m?'
stron

2 TP E AbiR oddhlt REUEpe o ossmerier odhition

(4] f r ardcqasdingly, @hlgh—spwiarapaldk &hsrﬁms:oii\fa%\b s t0 54 Mbps is
t nih
rﬁ? ! gi i@gpr ot oc#flg%g%ﬁ??@gm%f fing} gondition.
@@E EF 303 h3s 2 simplersactne of F2Divbimsiats farl Etherpet-based
C@métegﬁﬁmh)of’éﬁtﬁmﬁﬂkntﬁ bkR)shok ﬁ@mr?uﬁ@%(?éﬂ%feg §imple

bl t
S %ﬁ%ﬁ 'z %%‘P%ﬁ’FB&f eéﬁ %%g’a'a Qggmnthgﬂpp@ﬂl intgsferencey
[51  ser Higel shaws aframe foRGDCS 2 duai packyt for WRAN@Ha Rhdstission of IEER

'802.11a which adopted OFDM system.

[6] The PHY protocol data units (PPDU) frame of IEEE 802.11a WLAN includes an
OFDM Physical Layer Convergence Protocol (PLCP) preamble (Hereinafter, referred
to as a preamble) section for synchronization, 2 OFDM PLCP header, the PHY
sublayer service DATA unit (PSDU), tail bits and pad bits.

[71 - The preamble section for synchronization consists of short preamble of 10 short

- training symbols and long preamble of 2 long training symbols. The PLCP header

h:




[7] The preanble section for synchronization consists

of short preanble of 10 short training synbols and

| ong preanble of 2 long training synbols. The PLCP

header 2 consists of SIGNAL field and SERVICE fi el d.

Further, the SERVICE field, PSDU, tail bits and pad

bi t SCansistsS STIGNAL cfieldarib] BR CRGH field. Furthier, TeSEBRMVICE field, PSDU, tail

preaﬁ&i@ § bit€lhrd Geftb a5 9 dhialst ARl ng syrrbol s is used

for Au Jg Convergence_ ( tim n%é_ .
acqw s fﬁﬁ’g@ﬁ%”g ding @ @b%?wmmbplseﬁused Auto Gain

| on gcmhmfgimb WGay tﬁnhg) ﬂ@;uisit?inrﬁnﬂfg:oﬁt‘ém&néﬁacqmsmon The
use B ne u

acqup Q |ongréri§ 5 ét tec | sr?méoésc'isélﬁe‘f Mﬂesnmaumand
adj eqé‘?‘?‘?d(ﬂcqliiﬂho%@llﬁ basanelectigroiectioretoRSmid adjacént symbpl in-
dat aeffeender asm ssi on, SERVICE field of 16 bits for

scra tializ tail S king a

2 ]convcn)bh}%l ona[?]in@h@%e 8’?‘5"‘%?‘%?‘%“@5"%‘59&@?&8%“ 6hits fon scrambler
sy niieitializatiow|taiFpff bigs fohmakinp i tcomdhutivaial @toddr z&bGhALand pad have
fi elpthrafsylibels, 1. SI GNAL indicating a transm ssion

ate d .l ength. DATA section_is one OFDM synbol of
1053 b, B8 25w B Slogrbon.ef TGN oo B SUSONAM malicaing &

- BPSKanamissiat mtk andderpitosd DA TAe6tion3s oﬁé‘@Fﬁf by quOf 24 bits which
i nc ksugf I I

LENCTH E?'B%‘%é’ﬁ%"e%"gdae??’%‘d Bpskes S‘ﬁ%?‘? As awp |"bﬁ‘ a?r&f’e SIGNAL
t ai fclpdegRATEDS [blti,]a wfm‘mddnmfo‘ifﬁt bity ENGTH of 1 2ibiss, parity for

f or amér.coebticitenfiail ol b, a_general VAN system

[11 ]accor to I E 80 3 standards_is transmtted .at
a ITB.XI ‘Hf‘ggirl@% ormah Sehat Fighd iRdieeneral WLAN system

Cur #asnding to rmmsom bansthmlgydstih@insafies] d0al rhaxhem sgeed of 54Mbps
traggﬁm ohOMnBfif reception antennas with | EEE
a stagndards has been di scussed in order to raise a
Hz]t rans HynMIMQ:teghnologythat |ue¢sernvd§lpbftrahsmqsnemagdmmpmm

c amms with EERBOX114 sidndhrdls hesBah dRkudsd S GHIBHb
|%ﬁrrulr‘;ﬁ|§%e antoi, nas in a transmtter an
recel ver PR TR 'é“*ﬂ‘FlééP FPP&ﬁ'&?fé@w
antexperied femmm@y nlﬁper\@uglﬂu%mnterﬁaﬁ ﬁ(a&tdﬁkrﬁﬂteﬁﬁi&/recewer

at t for st.e
e ronup BRI, Ellern oD sh ARl 1 SRR o IYg, pma MIMO
[ 139TeAIVINg 3R30Y FHentions eethe mpin tealnialegy for sysfrns eivinonmants requiring

: byhlgha;peadddmmwigﬁén st andards i s 54Mops. - However, as
need [0 e ion, of h- speed data

131 ané dygg uﬁdf’g‘? @lﬁ 108 rate By dhy axistigy WEAN
hi gtandprdd zsﬁympsid{nwaeg a@meﬂgor Mﬁeméﬂtﬁﬂant(ﬁ%ighcﬂp@&l’data

wh f. t
o iR R e ik ‘?r S ?@’%ﬁi’%&ﬁﬁ il gl pfowine, the
i"ﬁgﬂé tshnolegewhish ingressesrdaty tragsmissioncaparify of a system using

I nmuuﬁﬂ@tﬁﬂsﬂﬁéﬁ(ﬁﬁb&p RAEAriaY 1‘%&[}]31 mﬁtﬂg
té\l/?érarre .for mat o?s?he dat g'q%a as toyg
de

Orsissioncaparitydf WhdN.ncr eased
tr anMeaswhh; aaBWd’ranaffomiat@f tiferdateOpdck@t 1R B be ddsidned to ac-

commodate all of the increased transmission antennas in order to implement the
- MIMO-WLAN system and at this point the compatibility with systems following the
‘ existing WLAN standards has to be essentially considered. |
[15] That is, in order to apply the MIMO technology to WLAN of IEEE 802.11a, signals
for transmission/reception through multiple antennas have to be constructed according
 to a new frame format for transmission of the data packet using multiple antennas. In




MLMO- WLAN system and at this point the conmpatibility
wWth systens follow ng the existing W.AN standards
has to be essentially con8idered. [15] That is, in
order to apply the M MO technol ogy to WLAN of | EEE
802. 11a. signals for transm ssion/reception through
mul ti pl e antennas have to be constructed according to

aiddmmn,fthe&lm ;fad{eﬂﬁﬁthé mwj mssm g@tlaa_rscaimﬁgl@ thtded Rask et
I\F’ ?fo d I&Srt\ﬁﬁ}lg%acket

cketbea é?ﬁ‘? %I\/DV\LA em_accor di (?2'
e (o PTG o pricii S B0 Hg swstan g
,ﬁmﬁlqdrfmrslsamﬁbq:eptmptl on of the packet have to be

IRERSEr: 4PLRG atible with the existing | EEE
%QZ 1la iystem an the method for

roh et“éceptl on . Disclosure of ‘I nvention

[16]. TechimbadimElobd tl&i’ﬁrés@lﬁ] m@ﬁﬁ&ijseéﬁg% k2 W18.0R ? 2GR ructmg signals in

Mseﬁk to ovb%g‘F net h or cons ruc“ﬂ’b&‘ﬁat

na
P@g{ WA srstentito be mmﬂ;!blmﬂn tilenexism WAV yéteANnd wensanut
transhﬁssibmqtﬂob kignaté ﬂfbdg}i% fénteaﬂas\éé&%.ﬁl gﬁ::tﬁé‘mgtedh ;
%Pﬂ n i.O signal s roug
t pﬁ%an‘%ﬂannas acglgtr o’gﬁgﬂ B r ect ed adapti ve
¢lﬂtlotlo i npl emrent a fast transm ssion rate.

'Technl cal .Sol utﬁl on According to a first aspect of the
pr esefCrHER e fiEhaspeqh & deipesenp gntigedther fet hod f or
Qoovédet d @fethod) fop bans@lctifg HI0R1 SaraR if AeMAIMO WLAN syst em

BR VRTEh RSN TR

fnienang deomding tathe sresentiomertion compriyescodstivstinga dase packet to
| meﬁhélijﬁmﬁnlﬂé AR mﬁmﬁs 62 6 ISRENAL AhSiliRidohA inforaation

T ke 7 e i

Emk m@@nmfwmmmnblmm SIGNAdL in ableast heetpﬁ’cbaplmaé and
bfdhsaa&u@mm%mma s&l:tiéh%!laﬂ&isﬂﬁﬂo?the

' Qﬁlssal%ung
3 el 5t 0 S i A o
signalsy | but| ng data of the service data unit in at |east

[18]  ONfScfedably, hﬁemﬁw aaaitam ififorthatfoh s&ﬁ%ﬁ ficRbYinfonRfidhaha

o ﬁ%ﬁ*ﬂﬁ%ﬁqﬂ#w A MOERE Pl si gnal s of
[19] 'tIF@ItMt mﬁﬂh@}ﬁtwnﬂ[mﬁ}mﬁmmpn includesthtrasmixfsionh e

s%,Lsectl on i ncI udes a trasm ssi on

o T o L R bt b BB

rate of they MEREOSWLANsystemf t he M I\/DV\LAN system [ 21]
21  PPRiQisip)iie datatt afditiohal iomBHith bdcROPincinfds Y iihg Sgnal

o : f%e tio |nclu%?ﬁ%mm 9%{‘13 for channel
- f22] .- Meanwhile, the step of constructing the data packet places the additional in-
- formation section prior to the service data unit. :
-[23] - Purther, the data of the SIGNAL includes LENGTH_N data to calculate time in-
- . formation for the data packet transimission according to the transmission rate of the
MIMO-WLAN system. '
Advantageous Effects

I [24] According to embodiments of the present invention, as a frame format of a data packet of MIMO

WLAN having compaﬁbihty with WLAN standards based on OFDM loads MIMO in-



[22] Meanwhile, the step of constructing the data
packet places the additional #n- formation section
prior to the service data unit. - [23] Further, the
dat aof the SIGNAL includes LENGTH . N data to cal cul ate
time in- formation for the data packet transm ssion

accor fimafionto ammedansﬂmsm@nu%ﬁ, @ wihgy thQQrW’gn
syst enIMAGNGR Eﬁ%%&!ﬁl E:fnﬁlﬁ(ufb?e a2 %th%nﬁfcégméﬂvf asthe MIMO (:n.

enbo the pje I NVen
for rrgi; O#HOE glg{xs frihe RIGNAL Geldng thrgivengn rapidly figure out a
corrpa‘f"ﬁnEfP‘WQﬂ)ﬁlamltmpdﬂAN st andar ds based on OFDM | oads

(291 MO i FudtherioeMIENMO BddiGoil in?o?ﬁ%ﬂ Wﬁ% g@%ﬁg‘@h of a data

fiel Gackeh® andar d .node_an

eaS| I c%{;geo %%ﬁa ?O‘WE‘P‘E‘%“’@H&PT‘?G MIMQ-WEAN system
%ffwﬁ% WGTHMM indihe nemwﬁd&@nsb@éﬁedy

f i el @ltered soomding @ra tﬁtﬂfhn‘l%s’i&h Abeand | 1t b5l Uf sditional info 50

tranaﬁt&%p@ﬁb [ Furt er nor e

[ﬂgddl ti Lﬂfgﬂ%ﬁ‘&tl on g%g%%y bereuageriepd. £ el d
f a da egl W@@Mlﬂ:ﬁp}mﬂﬂeaﬂu&ﬁ&m&dm
i mpl Baerstgi tysmhemmalmblnem

0
tramym-,ﬁﬂ@ﬁn £ SI GNAL f
can 3 cﬁ{sgﬁ“%}rf% al ter accorlgl ny 'fS%‘P theexiting system
n s of 6pchitransmiissiomanienme. so  t hat

ate a
[ZYL onpat ihiefors; {hewietiiad ﬁW@d&DgltGémB’G@n\AﬁtQ\Nf ﬂiéﬁi’f%&ﬁt GABNtRE is compatible with the

guaesistipWLAN 2@4daMabad Unli§ S 0 am;enna"Fe
N e et s

ar fleoof the M MO system equal Iy applies channel

estBﬁdlemcﬁphbﬁ@fﬁ@i) g%g exi sting WLAN system

[ ]and c%g l;lggu.entl ally estim channel s of each
t r ansnesst Ken e %Wéﬁmqom@femmmammm
accsiginng ta enbodi rrents of the present invention is

[29]con‘pqv' 13ie t| n ndard node and
[30]| (efglge% a%&ﬂ;ﬁ Sp ee 9’%1"’%@#@@%@@@%&@ t hat -
d%“\?ﬁ‘ﬁ %ﬁﬁlﬂmom g@:datamskesmbmcrmmxssmn
t| Mnm M%
: De ssfvehtithnl on  of the Dravmngs 8] Fig. |saV|ew¥o
B1] show Erarre format, of a data packet. of a general W.AN
syst efe ¥ 18 aviegyto desgribebif ﬂlwnmﬁ/ﬁiecs{@Ahmduen bfFig. 3,

3 4 oErmxsmvwwwbtmaleJdneddi %i&a J@Qfg mﬁ:gm?
i Ssignain¥MiMo: ane rmai‘t atapce‘{: Ssion
“co.nstruct ? transm EI &Ig

0

an enbodlnent of the present |nvent|on

I 1317Fi§4 8 ¥iciso oW ditArkeR of
o &mem i .dg.,g,g s ke bl i
I Eow a "‘%P ﬂ@d@@teﬁﬁsmﬁe
Yhi ssion  si gnal in a MM>WAN system accordi ng

ot asmmmwcmgb&ftﬂm&h%ﬁm
34 . Hereinafter, amethod for constructing signals in the MIMO-WLAN system
aoemdmgwﬂlepreseutmvenmn:sd%cnbedmthrefmmewﬂleawompanymg
drawings.
351 . Fig.3showsaﬁamcfonnatofadatapackettoconsttuctmgnalsmthe MIMO-
. WLANsystemacootdmgtoanembodunmtoftheprmentmvenuonandFig 4isa




i nvention, and 1331, frig. is view to show a frane
format of a data packet to configure a transm ssion
signal in a MM>WLAN system accordi ng to anot her
enbodmant of the present invention. Best Mode for
Carrying Qut the Invention [34] . Hereinafter, a

net hoewftedessthe bit altdcation of the SIGNAL ﬁdlteomyfz VLAN

[363yst e NFgay QRM%' dWarhOfoliG ' %H) %gﬁaci(&v E’B‘lﬂ nﬁﬁv’@ system which is

acco

descri becit reference to t
e\flyl ulgipleraataanasy 'rl‘heﬂat@ packedistioe in the

dr av&
pac kMIMQBysten:sm ﬂuﬁibuﬁddgﬁ! @hﬁalls{gnbia%r%

SN SR LSRG
acc Aol Oarfi nt_of ent |nvent| on
and%ﬁb 41%s a %HB'\% ety de g ﬁ’ﬁﬁ@oﬁg eagh PRieaRa agmredired to as the
t he smission gigaal tethy Nt trap@6issibn gignd (TXAws TXN) ane

e it o ) e

The ‘?%Rf?f’én &gldiand payloadl mcludmg
di sdptae be transmised, esd ﬁmhgl’mbhdésfm@hdmﬂdnhﬁhﬂmnauon field

ant eibhifinghy %m{aﬁéﬁ‘w?n%ﬂg Na ar eéhggiéﬁé& Qegtfggi Rayload

tra ed .t hroug
f rE{S"En'Eﬂr‘é eXFUng ypfew; Sheadditionahiafouration Sieldvwill b described below in

si gdethil.(TX1 to TXN). [37] TXl has a simlar structure

[38 Ezgnal sts offﬁ%nﬁp uaf'@m&"ﬁk ’%i Bon gﬁ%ﬁw&w information

f i efteld andipgsd sndaaand payloadaV,rgd ddamahm shert preamble] lohg Preamble
anohﬁdmumﬁglgl udes M MO additional information f| eld

i ncl for n MM system between the
[39] S G\IX?X??]S[% %ﬁ%‘g@%‘é@mmﬁ 0i (réro} drring the shionpreaysitle dong

[40]

[41]

[42]

Thepreatoble i SIGNAL eeotiahiof TXMi That idVivHilef ad@isd i *&sﬂsmmng

Bﬁ:%ﬁ&ﬁon& %{‘[tﬁgl%{%h%#%w gr(?Fggl Séﬁ“ﬂs not to

fi SrpsHH&iEnalsise thap the WhANRysteouilldivingrthe ekisthgtstandmds can
shdmte rRéSialsqs weiNg preanble and SIGNAL field. [39]

X2, LP(?’ nd %ﬁg}as val ues of 0 (zero) during the
short 1aeme T oppstmGtingsigmals MMQ-MLA)N spftem

TX;Epconﬂag t0 1 embodiet of eiRipREyRAt inbertion BSttabls 'M‘]MO extension vsing

A Tt s g o

infprmatioy in @ﬁrésoivled \hitragd kifgzesty i Stridi@re of a frame format

st aﬂmmmwnéed 9625 vel | . [40]

Mean | e t r constructing signals in the
n&i"ﬂﬁ‘ ‘yﬁgﬁﬁ &sc%@rwh;t@ﬂms%wd%nﬁwm acbarding to the
pr embodimentwfithe grosenfiavédtioh s M&Qeﬂ)éﬁ Q'B&'tg H?]tgﬁﬁlﬂga MIMO mode,

o5 6 thanbe, % it 16, Dls Ahiopted Bt Sl wits Domedrmat of WLAN

- i n$tandeedsiisransmitiede ancif atriv HY itk insancted uggesi:gaamm a frame format

itaﬂwmth 8%@%&&%&%&@&&& 1 to construct

_ %@fd information in the embodiment is just an example and various other structures
can be considered,

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



[41] Referring to Fig. 4, the §ifth reserved bit of
SIGNAL field of TXI according to the enbodi nent of
the present invention is allocated as a bit to
determine a M MO node, and for instance, if it is
"0, it is instructed that a signal with a frane
fornmwmsystmaMgemwessarymfemmnﬁd and if it is

(43111, i Xf 4Bt foNBIRCMBAO difdnsiBn Sd Q&%Etf Wiat 3, cﬁ? {iﬁ@%‘ieﬁggd bit of

rans

for AN system |
sug g%liﬁ ‘gf‘g? &&%BDT baying the seme kind oS premghlend SGNAL as those
t he efrthoexisting WLAN systensin uamﬁﬁb@ vialtile ahsnBskForinBRina and other
str%ﬁéﬁ%mﬁﬁtgq nénq[s If ag{t to

IS

[Mznstru,gq%? I\/D ext ensi’o o transm t

ddi ti Oféy ! efe&S%&WaYstqm en@atmbdatamu@amd\mom the
%zfmmﬁmmeykmmem@@%ﬁmﬁ%%n g)fr%e xisting WLAN
o sy s8R et B WRDORT ATPS bl R el ferppgipstogreception
tr aﬁ§¥ﬁl§§i %ﬁcmamb& witlcthe amsanIg VAN sysgenLat € on

[45k hann @urdbesidig, Bala Q5 ARL b&@é@&?ﬂmﬁ of an
dat n rate a tralning Si )
N Secmﬁ@cf O gripasian, inglided in SIGNAL is
M Matemedito TSENGéH_Namdmteximg SWBAN ﬂyﬁkﬁrdﬁﬂbétﬁﬁhte & fhddation section

3 G{igIéMfl th reserv%%aﬁgéﬁ SMﬁéN'th‘?t‘f’mmw
TXl"ﬁH\W'-P@{

the sane ki nd of preanbl e and SI GNAL as .
[46]t hos eMeafiwhils; tiRXWEBAN iy 4Bl Schsd Nﬁl’ﬂgﬂé Ab&Ss Wl Collision

one t and 0, ant enn trans
PAYOBRRE EShOL ‘[%“@b“ Rl acsesy mefhgfareedy tpgptimate a
Th efectien where isorrennding W AN sydtesy sirsmity ﬂdﬁr'ﬂie?éfdz%h , fhdsignal
t r adigsi S n the s
_met hod d%%%%?ﬁ%éﬁonw e eg%tgt | Mﬁﬁﬁ"“ﬁhﬂm
Jransmissionss ip order fanthy Wwﬂﬂg aperrding beethe present
tranmnhsﬁltwbéé@ﬁmble%ﬂnﬁab cpRAt i ble with

[47]:2ean | ncreasﬁgegﬁ'éf ?1%'{15"?%’#8&1 %ﬁoroﬁgg‘;@%&g&fmﬁ

an MBAG: WiLAMN: systent kasitebé property hltered mdrr.ﬁﬂ af @At mission

_bﬁg@%%%&%ﬂw%systenkcén e@&%@lgmé‘b&gﬁ%ﬁmgm

frihe existing AVL.ANspstembyHich ig imdicated in
thmmﬂ\/@ewwtmgmmrmﬂ%ecaﬁww&%s A ly, as additional

NE?M‘?'H fip i U M AN M@&%&ﬁense o in-

\m qmatngn for thd add;ﬁoaalanﬁaammebmh ha326 B6 included AdEBidingly, the

: Im%‘éaﬂl transmts dat a.
Therﬁi W_ he si gnal at| onég"éa&lf’m&h of the

(48] exi s system needs to be estimated through the
[49] transnission signal in order for the M MO W.AN system
according to the present invention to be conpati bI e

:Mnf or m%fftnc In'gé 5 [ r@?gﬁr}f(y*%m 5
oMM\ afes Rfadh xﬁﬁfber
i ;Jfb?is”&d%? 2] cga{lt&li f ?Ji%‘:?ig?ﬂf%f’é B o O
per OFDM symbol corresponding to
RATE, which is pmcribed in the existing WLAN standards,
[51] 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



rate and be transmtted. For (a?xan'ple if a data
transm ssion rate of the MMO>W.AN systemis T tines
as high as that of the existing W.AN system which is
i ndi cat ed in RATE, actual data transm ssion tine
becones '1/T" tinmes. Additionally, as additional

i nf chaetel estimasion of mﬁ’aﬁs&n ﬂNh@MMDJWEAN s stem That is, when

addi rrat I,
addlo%llé gﬂ%{lﬂaym or nat | gl’? Sec e%’?fh%%fg{ B’étgpﬂﬁoﬁ}é%“m the rest of
Acc&lfeo‘i”tt@n?s q P tragsmié pigaals-ENGTI UN can be expressed as

[52]. n EqReféreing ﬂoFlg4§]rX1E%ﬁ§ﬂs o shbkt lfréaé'?d long prearpble 1, SIGNAL

|nd| CEIT es Jg}f&% %’gﬁﬁi %‘fﬁﬁil on section as the

B33lhunbeAs owmn@ydwemgm@wsnmahmﬂﬁdhﬁmmﬂi reserved

of  bit bf STENADHAM mpis aﬁ%r{t}@%}% f&?%{ﬁ%@ RALE té%lﬂatmlrl]. When the

IS presc ed, .| eX|st|
Fi gp S‘%&E F eﬂropmm\ml\whamtas a0 mode is
accepegited t o anot her enbodl rrent of the present

5471 nve l:tgﬂf nt. ch ant e n the
: ]addltl ona’ |X,%or ﬁ%ﬁgsgge ish Ep%ﬂépfﬁa’é’gm'élong

i n RIF3rRLIgND; %E%W%ﬁﬂddl’slwz,ml amhpmlehncbm notdnchaie shért preamble
t r amerSIGN. féldRalikd T, fIﬁsaM; SRR T@ dbefag sections
pr ea eiln

an tran
noc s B i e o @RbIR 4 SIGNAMEOF TR Nymely,rhile one antenna
antteansiais preamble and SIGNAL, the gést bbthe [aﬁt%hndi%i@édds@&téﬁot to

Fi gfangmt}?é;,algqfi (15 :d?anbl n
1 R s ek ol B Wik RERD el oy SRR

{55]

[56]

5 ﬁﬁwmg@&@ﬁbwlngto Flg 4, in

anot Meaneliile I XIE ftbnsniidQ ‘0" isfgh kX d; ?&% hijle 9&3&8%

T o b Bl 550 o o o o hch b i i

a Fydple entopns and IX2a+DXMe wellthas ' diring IMMeAABIE séction of

ODeat 73t tf ed%wmﬁge%%ﬁbreﬁ@éﬁ%” %E%,gé%ﬁ%j?gs' Srhm%y TX1
%eanb onE Y ,

Tgspeqtiye. during; pnwmarpblesemmodotmou‘)(s ncl ude
h As pbevenddseribed efﬁln?%
S > o el Flé |4‘Sirolqng sectl ons I@ahﬁﬁ? ~ TXN

. ma Tl%lkl{}i%leof ’Eﬁ.ﬁ? As aresult,

Ga‘ifrbomcmﬂdaﬁeldnammi mfoemmm mwﬁbmdded Wih length

| 2?’@‘&# ofiip ““’i’ﬁggg’%???&‘é@ﬁ LGB AR By e

[57]

[s8]

[59]

WLAN system can interpret the
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To operate the MIMO-WLAN system, MIMO channel estimation is essential, The
existing WLAN system can estimate channels using long preamble but the MIMO-
LAN 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
' e}ustmg WLAN system to the additional information section in time division method

~ in another embodiment according to the present invention. That is, when one antenna



- TXN respectively has '0' durjng | ong preanble
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[67] t hBOWGTApenrding o, A 803 hhsmngtﬂwmformmhe entire
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[68] EAZ: 2% , rﬁo&aor} 188k b5 18 3 mbde cah breeefals y converted according to a
o MIMO information to the SIGNAL field.

- [697 That is, in the above method, when the MIMO bit is '0', the IEEE 802.11a mode is
operated, and when MIMO bit is 'I°, the MIMO mode is operated. As the electric
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




entire signals transmtted thrpugh each transm ssion
antenna are constructed to include short preanble in
anot her enbodi nent according to the present invention
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c Geprading te thei present; lheemibAN degarited iddsefbréive Q?ﬂ&l acEdinpanying
t ldwibfie WLAN st andard node and M MO node can be
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rd‘%é %?'ng’a pismedarmay of p date packes th camsious kignhle iStENKMIMO-

f NéLAN syktem according to an embodiment of the present invention and Fig. 4 is a
view to describe bit allocation of the SIGNAL field of Fig. 3.

(78] Fig. 3 shows a frame format of a data packet of the MIMO system which is
transmttted and received through multiple antennas, The data packet frame in the




receiver can figure out the trgnsm ssion signal node
fast and easily: And M MO addltl onal information is
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A Ehe additicdh [Infdmiation skction may include the number of transmission
antennas, a modulation method, a transmission method such as an encoding rate on
channel coding, MIMO-WLAN system information such as a data transmission rate
- and a training signal for MIMO channel estimation. Therefore, a receiver of the
. MIMO-WLAN system can get necessary information.

- [85] If a bit to instract MIMO extension is not set, that is, the fifth reserved bit of

SIGNAL of TX1 is '0', TX1 having the same kind of preamble and SIGNAL as those
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one antenna transmits long preamble in the addtional information section, the rest of
-the antennas do not transmit signals,
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S| lonp\preamblecdf FIX2PXTXNstraasiniteedt s SIENADifleld @rbewr@ compatible

rrw}ghmml . Wien the reserved bit is '0
802.,1.1a nod |s 0 erated and when it is '1',

[100] mode" ? SPeTRp mﬁqﬂhémdﬁ)channenﬁﬁmauoiﬁs@sséimal The
C coxisting vaN@yaemrcaaesﬁnfm CIRRBeP hERERING preambIEBH the MIMO-
LAN sysem needs to estimate channels of each transmission antenna due to an increase
of transmission antennas,
{101} = Therefore, each transmission antenna transmits the long preamble used in the
- existing WLAN 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 WLAN system.




preanble N), SERVICE field, P , tail and pad, and
do not include short preanble and SIGNAL field unlike
TXI. Instead, TX2 - TSN have val ue of "'0" during
sections of short preanble, |ong preanble and SI GNAL
of TXI. Nanely, while one antenna transmts preanble
[108nd SFiRshowhe fraetfonfiat bhe dan parkeass tm-. Mmsvmmtsﬁéiem

not abddrdihf &8 S
[ 031 r ar?s ] éﬁéﬁzé{&ﬁeﬁiﬂgl gna tsdfsre,%eol%'ﬁg{m en d)?i stl ng W.AN
gy ste ’P‘SF‘HB agqeglﬁaqrgnmfsg;h})rt preamble tb effectixely estimate

t r aftersizesofa’ sifnabiegeiodd 10 uirbddvel aider mmk@nﬁ&%dv%ﬁmeﬁts of the
szmmst@ eanble field inforns channel
104;lnfor tion of “each transmitted signal via nultiple
1041 ¢ o nInthisgrge. pach short preamblewsies theagme Gignalasishat premgble prescribed

pr elvthé ens@sg WEW&P&&% a E¥8lid- Mé@a{g,gﬂ ﬁﬁ&h&rggp&ng WLAN

re nal .from bei n AccQ
p respec rg?/o E g‘ﬁl"lfﬁ{f S@%ectl on
bf ot Generalls a r@@Bﬂer. Mhamm@mw k;edmrpeﬁﬁﬁﬁs ﬂGCtlﬁmg short

F d TX2
t 'hg”e*ﬂ”b“""m"&“%”?ﬂ*‘ﬁmnt IR e ms AN 8 e sum of
| erf mﬁé"d IWWU@EMH%M@@SIAL field is

[106]|cgnve1m@c lslmeffohE@IﬁEﬂgth ipfdanibte @gﬁ e i g%ﬁmm%fon
tr ansm SSI or%ges(l?gsﬁg-aﬁé% %E%%%WBILEMAE’EEH%E erg thejegtre
Ve d5apsmisgion a%t@mw |ungsmms1gﬁr£ca&0ﬂn ba gropbﬂﬁ tefleated. Aodordingly, the
pr @hﬁ@%ﬁ@ﬂs&%&ﬁlﬁﬁa ﬂg’&li 1%: r N lc%n%mrcted to include

otec |on secti ons

t t he e ar e
ﬁ@"cn&? mcef@wm the prepent inveptiontse that a
6 rqyeubep&rfmmsmm‘ bDthe sflof KA rdd8ived BBk ehtite rdcBhttbn antennas.

[107]pr eaﬁhﬁﬁgﬂ{am corrpa %@F‘ih@nsm ted g%g S| GNAL {usq'lgl% samme

be ea
p%‘gﬁ"l]é‘s Pﬁ@sm@rmw stayrse NEfRentlyaryolid-stifiéd sigital dA this case,

| Sarepeibikty ofmfgnaﬁﬁn%id mﬁed,’\hﬂ\éx?sf\g&& §§rfn' ”Ht
Ch%gé]ge’}ﬂ%eé’gl rﬁ%’é’q‘ghggﬁ; g gf bgfach transm ssi on

{108} ant eMieanwibite, shortypreimble ©RFX1 ~OFXNmaRSpe b@ﬁ?ﬁlﬁﬁﬂ% in lower

transm SSL on ant e n
| redeeic B e T R lor ML oo R S0 e o
t HOM¥RRience Of AGC. Too exrmple if EXE tind TX2rard irammditad thivgh two

ﬁeﬁl&ﬁdas r esent
from : sBorE pRSTe rERPA 0 traflrifbd bl What & the Fu R otecuic
p “Pﬂ%“’r’é@?&?ﬂ 1ip sipg thertmaantonaas i t s

- [109] " o( iﬂremﬂ)fe am.mgimn} fhe abcﬁ%{%i bles dﬁmdfiﬁt%wagménﬁmnsmmed
eLS 0O eac rans SI on antenn

sane“%? ASARRAC 68 Rl OF & LBEATH 017 e hoc OB Mbpi avhich is two
f Mgﬂkﬂ&l%p%ﬁ the Raxipo? bf ftr@:snﬁsAsﬂnXMet ot IEEB'892.11a.

. [110] T or k. Ivﬂl\&@ @ﬁ ste

[ ] accgﬁ%: to a%lg)td ﬁ(% fll}ﬂ?gﬁoef'\é%]% Cé)HYéHed accordmg toa

' ‘gﬁ’“ MIMO informationdo the SIGINAL Sieldn  ant enna

[111] tr afibiatis, mlthrribd%mfﬂbh,ewhéh tﬁémﬁmlly'oeiﬁéwﬁgmodeis

x@g{]’o it %ﬂm@ﬁ? i vg emfoe&g&/gropg&wd As the electric
power of TXI 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




M MO-WLAN system [104] In thig case, each short

preambl e uses the sane signal as short preanble

prescribed in the existing W.AN standards or a
cyclic-shifted signal so that the existing WAN

system can rec(énl ze short preanble of the M MO W.AN

syst @ganbleinja differentyidint of timegespestivelyl, dnd Heeceiverdsiifgtes channels of

V\V—ANe&)lﬁ[faﬁiM &EE@: R@ﬁ nble. A
¢ dﬁ% emﬁa%c?o er f orm AGC of

cei v Ln th
[11C® 0 FF B ot Jonh oRplAL of 1R3 Fammiied s ta SIGNAL Beld s inserted
t r an&nthdéi pmtemmm p{:ﬂs@ﬁjbol inlhSlongprafinle bﬂ‘ﬂh bR with 32

ShOT broRicf icfiohd 42 g&é&g@n@?&%g&?ﬁ@ﬁ SRl of TERE 802.11a

nn the size o
sectF‘?i‘?PW@?lg’ - ent | re transm ssi on ant ennas

[114] ans mf\t:ccsdmg o &e@%&eﬁt(iﬁvdﬁﬁoﬂ rl\m(f)'lﬂfoﬁﬁztﬂcﬁ% ﬁﬂﬁed in tlF]e reserved bit

ACCO entire.s ted rou
eac h t 5 ans ni sétilﬂg £t oy g&’@mﬁéi Mﬂceaeauble with
shor e §YleAlNsystemrbasadamt QFD My bo thatthe WiaANGEidad ricdetahe MIMO

pr e&ﬁﬂde&aﬂ\bﬁ%hél a&ﬁlékv@ea%@tgtﬁéyer performs AGC of
a

e nal Gce e entlre receptlon
1] R Riora S 2O Shiommstinnis trmanied bresghthasHOSKAfield, the
t r areesies cwnﬁgure euithe RSSO dighab moBe fa§t #idedasiBS And MIMO

Qiiﬁé’% OB b1 Wty SREMAL 5o Bl nbechomy infprmpion for

M LANsysteHimplenentationsar ke tamsittell AN IBENGTH included in
can SEGNNL is pRIPAP kRS ed AbdiRY ﬁaarﬂyngrmsh%g ?lte %@&%Hoﬁnt of

sho e in TX1 TXN refera
tr ans m g& R th%tlcg’a’?‘iﬁgﬁ‘ﬁmthf’ ﬁ&‘ﬁfyl*&m sysas can be
t r agkamefesdon si gnal according to IEEE 802.1 Is for

[11610NV e MR Ril TX1 and T
fi]r a%t ed ‘?M gﬁ{gg%ah tﬁ? ﬁ%p@dmtheexsung

res FEitom |‘%“PP&'H§$*P! ﬂ’@ﬂlOdnndwﬂcelvqfoftMMO-WLAN system applies
tr admmd%&ﬁa@xﬂﬁéﬂlb& usdaQﬂVﬁfe gspgggwst&ﬁ%ﬁ ﬂﬁa@gh;#ﬁ!lgls of each

USI‘{EE anten s 109 Theé as a
Hf% tvvo parts and
117 ransﬁﬁdheemhmm&m&mtshﬁo lﬁfth@sameformor

Lo YRR SEAD e o it oct Rt S o 2 o Bt gl Bamsmitted

" atEoBAll pRihe agtspnas and e WMthsamMWmdeAﬂCﬁaﬁﬂiE |
80 peiformethid DATA sbtioadsh i Gad Gl

nmet hod of allocating Nlﬁ%yfﬁggynatlon to é%thv@?nuS@mﬂ&
field. [111] That is, in the above nethod, when the

MMO bit i's "0, the | EEE 802. 1l a node is operated,

and when M MO bit is'I', the MMO node is operated. As

the electric power of TX1L and TX2 respectively of

short preanble which is firstly transmtted in the

M MO node is the half in the above exanple, the added

el ectric power of the two signals in a receiver has

the same value as that of | EEE 802.11a [112] In

addition, in the case of MEMO node, as the signals
transmtted through antennas pass through different

paths, TX1 and TX2 in the above exanple transmts |ong

14 preanble in a different point of time

respectively, and a receiver estimates channel s of




(1]

2]

[3]
4]

[5]

[6]

[7]

each path using the received hgong preanbl e

respectively. [113] In this case, |ong preanble2 of

TX2 trasmtted after the SIGNAL field is inserted

with 16 protection sections per synbol unlike |ong
preanble of TXl inserted with 32 protection sections
before two synbols so that gﬁnhgception nmet hod of

| EEE 802.1 |la_ can be equally uSed. [114] According to
the predemetipd ferrrongmcting poral sigoalsriat the MIMOIWRABKkyktem which

the resetygaitdd data phck i f fthe

M MO- OFDM W.AN to be ?Iorrpi aétﬁzgﬂfaleglgﬁ]{]{hﬁ%g f@@ﬁﬂ%’%@?ﬁe%

based oﬁ"%ﬂ‘g-so that the WLAN standard node and M MO

Rg g _et pamébﬁuea@ d datzcparkettto hicmdefiatﬂiga@ﬁ?b f(ﬂt&ﬁ{pac%& #@dsmission, a
itiog mRtion.is:transni .

t hr ough XLI %’*@5@}& re'nsreg%%l? f?éldﬂgd’ﬁdﬁtt Eﬁ'i‘%"?ﬂﬂm’fthe

the traMIM& $vejpm|and s gervicadetaamit; easi | y. And MEMO

addi t i odistibuthidAR6F @8 phAmbRSAHRISRINAL, imh TR o bf the plural
that neg ary | nformation for M MO W.AN system

i npl ementat’on can be tramsmitted, and LENGTH incl uded
in S| cliptpbytingsianefithy additieabilfernmtionl sevgion in & least one of the plural
transmssgiagglaﬁ@te and the amount of additional

I nf or mag.| .so, that conpatibility with the existin

WLAN s;’é‘“tugﬁ?%ﬁh%?é% ‘Bﬁﬁ&?@?ﬁ datzjunit inp Jeagtonevos rcheen,lmaba%gual&

: L ans m;gf inthathdsednimed froclsifi 1,_3vﬂeedgﬂ tﬂércﬁa@ltﬁet ﬁﬁﬁﬁbnhgnfonnation
e ex ; . in.time . divisio .ho

receiv d&? av % WWSH)I}S?P éﬁ‘? %‘B‘b‘?elré’tam&q'ﬁ%ﬁ%@a?s of the MIMO-

esti nmat f¥EEBd used in the existing WLAN system so

that clTheaekisdek cRatkd mt&mﬁﬁﬁﬁﬁggg%&%éﬁﬂi&ﬁﬂ information

sequent i al | ‘fS:F[i ted, [117 each

transnts PBX“CZ e8 A Hasmissing method of e MBVIO W AN systarhe

sane f Shermethoday claimedsini olaimfd, fo&fh&féhﬁ&eﬂﬁﬁtofftﬁh&aﬁﬁﬁﬁifﬂ\iﬂomaﬁon
esti ma . Sign rom

a1 of “EhoRinkfudts b (B Sof il b MIBRI LA Rsien™™

ef fect! @&ﬁlaﬁ_@"d lp@?ﬁmdrrwheﬂein the\dAta of dici additiohalisformation
nul t1 prectiominelidapa Sy SHRLE bashbAREHalioR bERE MMG-WLAN

d ai s | A method for constructing plural sig I'n
the M AN system which transmts a data packet as

t he pl Theahetbodandlaintedrin vlghn ﬂhér&mfh( ; Bf‘&ﬁ]siilucéing the data
conpri ' LH&t: . ata packet 1o inclu

or ot pi S b il uoiruiin RESiigh prig? e Pespipice dpa it
addi t i Banethed ax cleimed in clai 1 ovhefrein thitedata pfabk SIGNAL includes

t r ans MG Wd&élﬁm%ﬂ?&ﬁ&éﬂlf&xﬁ& | esi
data unit Tg_tq?tg{gl but i ngiap?a;tg gfotg t egﬁ?%gﬂn%&é“gg%ge&%@smssm
SI GNARCY9iding dfangiis p MIMO-WLHMbsystem.

di stributing data of the additional informtion

section in at |east one of the plural signals; and

-




di stributing data of the service data unit in at |east
one of the plural signals. [2] The nethod as cl ai ned
inclaiml, wherein the data of the additional
information section includes information on the
nunber of the plural signal si®of the M MO W.AN system
[31 The nmethod as clained in claim1, wherein the data
of the additional information section includes a
t r aMEIH QR FORONFIGURING SEENAMLS CORRESPONDING TO
nmet ho | A [ Lml. wherein the data of the
dai ABATIATIVE Rakf T udkha h Sl RalAds it
transm ssion rate of the M MO W.AN system [5] The
method as clained in claim1, wherein the data of the
Adddacti onal information section includes a training
signal for channel estimation of the M M>WAN
Dysptqsednis a[sighal Thestmetingoattia actadingth anadaptise packet fodner @i aMIMO-
the step of constructing the data packet places the
VEAN t (Marliainpitrefaltirostpub Wisdess ILAN) pyiton. A endthvd is @sedi toeonstruct a
data unit. [7] The nethod as clained in claim1,
plvdite of sighals tae MBIOWIANS| @ifAltransgiting esddtENGEE as\a gatraity of
to calculate time information for the data packet
signaly gisi & pluplity efcantendas JThe ondtivd inclades rihes stepnoft adrstradting a data
the M MO W.AN system 16 METHOD FOR CONFI GURI NG
PRKENALIS I GERRESRANDITNG 4TIt ADARITIAsTonyEn RAMEETR] FORIVAToCORegion for
M MO- WLAN SYSTEM Abstract Disclosed is a signal
date pasketembmigsione NI EM AW B AN systemparsire sechdgat daveuria diseibuting data
format in a MMO> W.AN (Ml ti-input multi-output
ofthe preamble|tAn) leasy ohepf the pinealitp df signalss ditribotingodust oflibé additional
~plurality of signals in a MMOWAN, with transmtting
inforghation pegivkdo atdeast qiewrfathe plurdity of bignad; sind idistributing data of the
plurality of antennas. The nethod includes the steps
sepfice daspneit toudtleasyome ofatha plupaitk ef siprmls. Mot usbthod ipca@apdible with
for packet transm ssion, an additional information
exigsigi owirflens LAMt teclymiregpt sténdamnis miodei aml klso NirdARIdA Kih-speed data
system and a service data unit; ‘distributing data of
traniyeispioreebl e to at | east one of the plurality of
signals; distributing data of the additional
information region to at |east one of the plurality of
signals; and distributing data of the service data
~unit to at least one of the plurality of signals. The
method is conpatible with existing wireless LAN
technol ogy standard node, and al so provides hi gh-speed
data transm ssion rate.



