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W ‘:”/EE% T2 A S Wk PDU, SDU, WAL A, Alo] 4 1, dlo]E] &

) r

i o] gl T2 ]7\1(102 202)= EEY, vlo| A2 ZIESY, nfo] A2
Jf*'-—‘ﬂ"ﬂ L= rhol R AFHE AR E 5 vk s o] ge] L EAIA (102,
202)+= dof, Fello], AZEL o, = o] 5] gl o 7 5

A o=, 0}‘/} ]/‘c}/] ASIC(Application Specific Integrated Circuit), 3} 1} ]/‘c}/]
DSP(Digital Signal Processor), 34} ©| /4] DSPD(Digital Signal Processing Device),
SFu} o] /d-2] PLD(Programmable Logic Device) = 3t o] 42| FPGA(Field
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[45]

[46]

Programmable Gate Arrays)7} 3} o]/d-2] 2=
S

o WAl AN A, 7T, A Ak Al ‘ﬂé

v 2
\H
i
of
B
>
—I—l
l'
i
O
EL
e

(4= 43 E 0] & AHEae] 9 = Sl »sMKELME el v,
A SR AL T G5 AN AN A
S L T

= 8Fu o] ko] EEEAIA (102, 202)) E 34 74Ur st o] Ako] H| K.2](104, 204)
off #1745 o sht o] ko] LR AIA (102, 202)°0 &8l EE 5= ATt IHA ol
AR A7, 7%, A2k AR, B R/EE T4 SARES 5, WEo] B/E
E=dygold A3 AR BY o] = AT EY o] E ALg35te] 3E 5= 9l
B} o] 4k W 12.2](104, 204)3 BFu) o] 4] 3 A A (102, 202)9F A€ %‘*
UL, e Fuj o tolE, Ae, WA A, R, ZR 08 I A A] D/HEE Y
Bl E AL = ek sk o]49] Wl E.2](104, 204)3= ROM, RAM, EPROM, =
Al W B, ot mahol B A A, A4 W e, FFE ks A A 2y
EEolEY 2o R AE 5 AT S o] Ao Wl E Y (104, 204)+= Bt o]
o] L EAA(102,202)9] W B/HE= ool AT = Atk 3, st o] 49
W 2.2 (104, 204)= FA = 0 QAT F2 ok 7S B3l sk o]/
2 A A1(102, 202)9 A= 4= At
st o] el E2171(106, 206)+= Bt o/ of thE Aol Al 2 Al o] W
= SAE oA ATE = AREA HlolH, Al AR, T A S /A
,—2 = %ﬁ% 3= AT}, &) ol Akl 4241 7](106, 206)3= BH o)A Y] v E A
] ] 7]]}\]11%_] /\éﬂg, 7]%, X;j;‘(]., ;q]ql—, H]—HJ 1:11/1:1:&: Exl A 11: =
}
(o]

A Hlol, Aol 92, R0 A G SIS 3

2
i
it
_1
30,
&
e
>
=
folr
FUIIU

&} %?ﬁﬂ T At o & , BFL o] o] EZEAA
(102, 202)% st} o] -] &2171(106, 206)7F &L Wﬂ 2 G| o) Al AL
2 Hlol g, Ao} AR L= FX NTE S8 gojet 5= ol ek s
o] e] FZZAA(102,202)= St o]/de] &524171(106, 206)7F St o] AFo] T
2 AXZ2HE ALEA HlolE, Alo] X iz FA AT E SRS Aofgt
A}, suf o) Ake] a1 71(106, 206)%= Bt o] ko] ¢HE| V108, 208)
o} AA= 5= 9la, 3} o] AFo] H57417](106, 206)= 3} o] -2l SFELH(108,
208)5 S-&ll ¥ Aol AT A, 715, Ak AL W Y= FA AR
oA A== AREA HlolH, Alo] R, T Ne/Alld T8 A RS
AAE 4= o), B fA o) A, &t o] Ake] ehE| b B0 B QbE|Lbo] AL
B20] =g QEElV (el & £, <telvt ZEYA 5= ST} 3t o] 9] 74171
(106, 206)= FA1E AFE-AF Hlol B, Ao} AR, T4 25/ 55 skt o] 49
R AA(102,202)F ol g3te] Hestr] A, A" T4 AE/Ad 58 RF
M= AMZ oA Wol~ME AT 2 HE(Convert) 3 = T}, 3t o] 9] F21
71(106, 206)+= 8L} o] AF] SZ & A A (102, 202)F o] &3to] X 2] ¥ AF&#} H) o]

O

_4
—_—

O
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[47]

[48]

[49]

[50]

B, Alo] AR, FA4 M5/ & o] 2= A Go A REHIE Al 5 2 W 3kst
T ) o] & fl8ke], skt o] ko] F4171(106, 206)+= (PR 1) A o] E
/= dHE 283 5

o| & 5], STA(100, 200)2] 3}1}+i= APQ] o] =¥ 522 4233} a1, STA(100,
200)2] t}E 3= non-AP STAS] 2| ¥ 218 =3 4=t} o & E0], &=
19] $4=2171(106, 206)+= Al 2 (<l = S¢1, IEEE 802.11a/b/g/n/ac/ax/be/bn 5ol uh
= 3= 9} 7l 3= PPDU(Physical layer Protocol Data Unit)) 2] &4 & 22 53 &
I Juh g, B Ao A theFg STAC] 721 A5 & A AL 721 Al
= Al ARl Holy Heu Aib FalshE &2 B 19 ZEAA (102,
202)0 4 T E 7 AT dE 5, A ANEE AASHAY AN NS E
&l A el wol e Ay A4bE et F2he] A=, 1) PPDU Wlol] 23}
%] = ¥ =(SIG(signal), STF(short training field), LTF(long training field), Data “5)<]
HE AR S AA/E5/74/A5H 29/1 5% 8= 52, 2) PPDU Wol] 3}y
L E=(SIG, STF, LTF, Data “5)E 9 8] AR-&¥ = A|ZF 2pdo| v} 5= 9f4= 2l (o
=0, ABdglo] 24) 58 AA/744/8 53k= 52, 3) PPDU ol 235+
A E=(SIG, STF, LTF, Data ‘5)E ¥l AF& ¥ = 543 Al (o & 501, 9t
Al 2=, STF/LTF A @ 2=, SIGe)| 285 &= AA~Ed A g2 58 28/74/
21 55h= 54 4) STAC T8l 418 5= A9 Alo] T2 W= 9kg] Ao &
,5) ACK 215 o] A48 S5/ 29/ 1Y ol e 522 28
I Ak 3 o] sle] dHlo A theFst STAC] 5724 A& o] AA/E S5/44/

p

—_—

4

ST
X

¥, @ R oudh Y o Smorlrowe rr
lo
o

Ahe 2 /RIZE & Aol AFE sk st AR E Eof, S/ HEE/A
/st el/ake] Foll HHE AH)E 5 19 # 22104, 204)0) #]74E 5=
=3

o] &}Fel| A, 3} 3% =1 (downlink, DL)i= AP STAZ % H non-AP STAZ 2] T21&
At HAE n|st, et A& S8l sheFE A PPDU/A A /A = 52 $5°4]
2 5= ot} S A B Ao A $417]= AP STA Q] A-o] a1, =41 7] = non-AP
STAS] U3 4= gt} AHaF= = (uplink, UL):= non-AP STA 25 AP STAZ 2]
FAE et HAE o, Y A E T3 A A PPDU/A A /A T Fo
SAlE = ) e A A4 41715 non-AP STAS] Yol i, 42417]
= AP STAS] A4 4= it}

2= HE A A EE 5 Qs AW A A oAl A1 25 Ve =
LHolt},

FAW A28 o] 2= Hle] A 2 A (component) EE TA]E 4 ST
B FAQAEL] B AtE o ATl ds) EA s HESE STA
ol 5 & A A5tz T WMol Al 5 At} BSS(Basic Service Set)= A1 2]
7| EA ol Al BEEof sl et} & 20 4+=2 7] 2] BSS(BSS1 % BSS2)7} &4
8laL, Z+7k o] BSSO] WH 24 2 7] 9] STA©] £3H8] = Z(STA1 2 STA2*= BSS!
of 3531, STA3 Z STA4+= BSS20) &) oA H o & LA 3T, & 20f A
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BSSE UEH &= B2 3l & BSSell L3 STAE o] $41E& FrAshe= 711 24
doAs YeEhl = Ao 25 o]sfE 4= qlt}. o] & 912 BSA(Basic Service Area)@}
31 A3 4= At} STAO] BSA Who = o] 53/ ¥ ¥ 3l BSA U] th& STAE
I AH A o2 FAT gl
511 2004 SAeks DSE elahA) vk, T del A 7hg /R A B
= %5 ¢ 4 o1 BSS(Independent BSS, IBSS)©| T}, o] & 5o], IBSS+= 2

Hel STATFC & T ¥ H Ao e 5 7H = At o & Eol, vk & 74 2

AEol AEfe A& 7Hdto], STA1 B STA2RFS = 74 ¥l BSS1 Ho3= STA3

2 STA4TFC 2 4 1l BSS2+= 217 IBSS 9] Tl 4l ol Al o)l 3l 3t 4= 2l

gk 442 STAE O] AP §lo] A4 T4 = = 499 7hsstrt. =&,

218k e o AR A u 2] Al g E o] 54 ¥ = Slo] of e} LAN©] E
Qg A5l 74EH 3 oH, o] & ol =-Z(ad-hoo) MIEH AL A F 1=
ATH IBSST= APE E3FatA] 7] wli-oll Skell A #He] 75 sk 7
A (centralized management entity) 7} g1t} <5, IBSSOl A STAE -2 4 W2
(distributed manner) 2.2 #¢] T} IBSSo A = X5 STAE©] 0|5 STAL Z 9]
Fold g o, FAF Al 2~ 8l(DS) 2 & o 3 &ro] 585 A ol 27| ¢hal A
Y] E 2] A (self-contained network) & ©] &}

[52] STA2] AX A 713, STAC] BSS & ol & A w3k ol ol @A, BSS
ol 2] STAS] W o] 54 o= v 4= gt BSS2 W 7} ¥ 7] 91384 =,
STAL 5718} 214 & o] &3Fo] BSSoll 918 &= Ut} BSS 7| Wk t2e] BE A
H] 2of A A 23}7] 9 8l A=, STAS BSSOl 4 $H(associated) ] ] oF 3t} o] &

S+ 2 3h(association)> &2 0.2 AAHE 4= 911, FA4F A] 28l A H] 2~ (Distribution
System Service, DSS)2] o] -8 233 o= qlr)

[53] ol A A5 2 Q1 STA-T-STA S| 7] &]3= PHY A 5ol & s A Ak 5= 3l
th ofu] &t A f-o = ol e & A Y AT ST 5 AR A -l uhelA
= B A2 o] STA (He] FAlol B o 5 ook SHdd A A E A4
aH7] el A At Al =F(DS)o] -4 5=

[54] DS+ BSSE°] % AAdY = F25 ou|git) A H o, 29 o] K
Hel BSSEE A UEA Y &4d dH o A 4= AM BSS7FEAE
% 9ok DSz =2l 49l Aol o] Ak Al 25 v ADSM)E] S ol o] ) A
2 5= A} ol 9 A ste], T4 Wl A (Wireless Medium, WM) 2} DSM= 2] 4 &
2 e 4 gloh Zh7be] el 4 v A Aol @ A 914 ALEE v, Aol
2 7 220 a4 AV E ol o] 3 vl A Eo] BT Ao AT AL 8
4ol g Aoz ATH AL gt o9} o] Balel WA o] el o
Aolalthiz ol A, A TEDS T2 Ei= U W2 F2)°] 4ol
4 A oleh 2, TA9 P kel FHE 4 9low, Z47be] Falol o

T %

°|
°|

e

o O

e}
‘l*}/]\
=
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[55]

[56]

[57]

[58]

[59]

[60]

DS 55271 9] BSSE 9] #74 §l=(seamless) & 32 Al &8kl A A 2] o=
A 2E U doll gt = A qul s AT o2 o5 tule] A5

AW o2 W E Y H (S 59, IEEE 802.X) %2

¥ 4= 9lrh. 3 DSE 7
Ade 91 BeA] 42 P8k E(portal) o ehi= T 2L E U £33
- AT

AA

Al 3FaL, STAS] 7|54 H3F 714 = 2l E El(entity)E & 7] ¢t} APE &3l 4] BSS
2 DS ko] HolE| o] Fo] =& 5= Ut} of| & 50, &= 204 E=A|8F= STA2
2 STA3-2 STAS] 7|4 & 712 A, A%¥ non-AP STA(STA1 2 STA4)°] DS
B NA 28RS St V5 E Al e T £, S APE V|24 0.2 STAC &
et R, BE APE o =i The @ dE E otk WM el A 2] B4l 94
APl 28| A A& 5] = o] = 2 9F, DSM Aol A o] EA1-8 98 APoll 2] &l A A}
SHE o aE itEA A3 e = glvh AP} 3y o] /4] STAS Z 4
¥ = BSSE ¢l X g} A E & X (infrastructure BSS)2Fal A 3 4= 3l o}

AP Z3H STAE) 59 3241 dld AP STA o= 28 414 =
t] o] B =, &4 B Al o] 3 E (uncontrolled port)ol] 4] =21 %] 31 IEEE 802.1X X E <}
Al 2= Q] E|of] o8l A] A g]lE 4= It} HgH, A o] 3 E(controlled port) 7} 155
H EA "ol (EE ZY)EDSE Agd 4 gl

A3k DSO] &0l F7HH o2 W2 AW A& Al et r] e G| A
2~ A E(Extended Service Set, ESS)7} A4 = 4% gl},

ESS= ¢ 9] O] (arbitrary) 7] @ BAEE 7= Y E Y H7F DS 2 BSSE
2 TAY YEY IS ou] et} ESSE dFke] DSell 12 ¥ BSSE 9 Hgt
of et 4= At} 1} ESS= DSE ¥ 8514 = F =t ESS U EY A=
LLC(Logical Link Control) 75l 4] IBSSE H.o]i= # o] &7 o]t} ESSel| * g5
T STASES A& 418 4= 9la1, o] STAE S LLCo| EdlAuH ESHA s
o] BSSoll A th& BSSE (& U & ESS el A) o] &3 4= At} st o] ESSell 33
= APE S 5 U 3 SSID(service set identification)S 7F& 4= 21T}, SSID= BSS
o] 2 A =}el BSSIDS} -+E .

AW Al = Elo| A= BSSE S A Q1 =214 Aol tiall A ol A % 714
A ko theat e HE Ut 25 7Hsst BSSES R H o R THE 4

= ASA A AW A E A Fet] Al LREA S = o] § X = Aol
,BSSES Ed]doR AdE o] A &S =

ko] Ag]of Al g glrt. g BSSE 2 & 4]

= HHHAI & Al T8t Hel|A] o] 82 CEESE s (e ot
BSS 5= ESS W E A E0o] gt (4= sty o] d9) ESS W EH A
o] 2]l o R EAT 4 gt} o] = ESS U E R A7 A 8F=
| E91 =7 28k 4 91, Aol g 7] ¥h(organizations)©l] ©] &l
HH = FAUEA DS A Y= A5, 5L & XA

R

m

°|
3k

a

w2

.

2 0
off ox [ 1o
o
N
g r

2,

12

lo | rot

X
N

S
=
i _1'}01 ol
o o ™

xodo f T Ao 0oy o

i
i)
)
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[61]

[62]

[63]

[64]

[65]

2 07ge] ol gt Al T HE HH o] gt G- soll Ao ESSHES A ¥

2

2 3& AT A EE g = WA Al (link setup) A = AW e 918 =
Hol

STAo| HIE =Ll thal| A H A& AYGetar to|H & F7418t
WA U EL A E ¥ (discovery)dtal, 21 5-(authentication
(association)< % 31 (establish), E?l’(securlty)g g AF A&
B AY HGe A IIA B4, Al A Aol efar e Ao
B A Ao A, 1S, A Bt A B s TSt 4
3 2w gl

] s31oo1w STAZ HIES 2 34 sob< 7% 5 k. ES 2 34 &
2F-& STA 2] 2291'd (scanning) & 22 E35FsH 9= T} =5, STA©] Y ES] =19
Al 237 A8 = o] 7 H]E—?JELE gholof ght}, STAS 4 U ER =
of Fostr] Mol 8 73t UM EYAE A Asto]of ahi=d], 54 o) &A)
st U EQ T AdEaA LS Aol gt 3kt

27N HhA o] = 54 2271 (active scanning) ¥} 5 4 27l Y (passive
scanning)©] AT} & 301]*1% A A o7 FE A 2 AAE EEet= v E
A=A F2E EA ST 5E A 2ol A 2AE 2 T shE STAS A E
2 w194 T oW AP7F EASHEA BAst] el ZEE 9
(probe request frame)-& %-218}31 o] of tf gt g 7|t} T}, -5 A (responder)
T EZH Q% TYAS FATSTANA T2 H Q3 g Qlef] 3t @Oz
X 2 H 3% 3 | ) (probe response frame)S 5413}, o 7] o A, S H A= 27
YE 2 9= A g o] BSSOA] whx|Eko & u] 2 3 7 9)(beacon frame)S 44l &
STAY <= Itk BSSOl A i= AP7F HI 2 Z 8] 9l & S SHEL R AP7F S H A} 5

x mTo
0
o
ot
O X

¢

Hil

™ IBSSo| A= IBSS W o] STAS 0] Hol7pH A & Z#| & £alslmz oot

A7 dAEHA] A} o E B0, 1 Aol T2 H 93 ZHdS F218aL 1

Aol ZTE2HE S TS AT STAL, 418 T2 H &t 5 o]
5o,

=] ] = pIS.

o mozwﬂuu,zﬂhﬂnga JE LIS F5N e AT
o

A

=
4= 9k,
w30l BATEl T QX AR, 2 BAE 5 g WA o2 49
2 45 lvh 5 2ol A 270d g S ehe STAS AL ES §7WA
3L - 3]

H| 2 Z 7S 7| vpd o) v 2 ¢ & [EEE 802.11°014 A 2] ¥ =
(management frame) & SFUZ2A], 4 Y EL A9 EAE ey, 2A1H S
85l STAS & stold A HESAE FolA, 4 H]E%ELOH ol gt
EE FU]H R 41 ET BSSOl A APZE I e 9lg S o2 Sl
A& FaAstaL, BSSOl A= IBSS 9] STAE o] Eolb7bi A HZ o4& F
Aet), 2909 238 STAS B2 XS A8 )& & Qo) 3}
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[66]

[67]

[68]

[69]

[70]

[71]

;

(e}

=l XJEE 715 PU}. H] 2 2 & 418 STAL, 418k B2 2 g lof 323}
BSS ¥ RS At tha A EE o] 5sto] A WH o= v 2 H o
A 2P E T 7 At T4 2SI A AAd s Bl e, 5 E
2 27N o] 52 20 Bk dol(delay) R A H AR AR Aol Al

STAO| U ES A5 w23k Foll, kA $32000 4] Q15 BA o] =3 E 4= Qi) o]
gk Q15 A w5k @A S3409] HF A 2t} B get Al st r] A
| A A A 91 F(first authentication) ¥4 o] ka1 A & 4= 9]

Q15 HA-& STAC| 915 27 3 ¢ ! (authentication request frame)% AP Al %
A8EaL, ol §E38te] AP7| Q1% 5% 3 #l| 9 (authentication response frame)-<-
STAC Al FAlah= A& E3shc), 15 QA& Holl AFEH &= A5 Zd ¢
(authentication frame)-> ¥} 3Z & ¢ o] 3 g3t}

QN5 | Y& 215 ¢are]<+ *H S (authentication algorithm number), 15 E
@ 2 Al 2~ W1 & (authentication transaction sequence number), 3 Ell 3= (status
code), At 8l 2~ E (challenge text), RSN(Robust Security Network), 8+ =3 155
(Finite Cyclic Group) & °ll 3t B E £33t = Ut} o] = A 2 H/5H 24
Aoll 3 = Y= RS A ol Aol s s, thE QW2 A ¥ A0,
F7HARI AR Y 28 5 T

STAZ Q15 & Z#| U2 AP Al &A1 5= itk AP+ 7218 15 85 2
gl qlel 323 ARl 7] 28k, Bl STAN o gk <1 =
o T UTH APE QIF Ao AR E S S Tl Y
o U

STA°l &2 o0& AFH Fof|, w7 $33000 4 A A o] 3= 5= gleh. 2
3F 742 STA©] A3 2% 3 7 9 (association request frame)= APol| A 54215}
a1, olof] -S-wale] AP7F AE -5 3 ¢ 9l (association response frame)S STA 7]
SAaleh= 388 E e

o & Eof, A3 23 T2 thkst 7| 51 2] El (capability)ol] #3H ¥ 4 =,
B % # ZFA (listen interval), SSID(service set identifier), A| ¥l & o] E(supported
rates), | ¢! ' (supported channels), RSN, ©]&7d S=H|2l, 2|9 e H ol
£ @l 2 (supported operating classes), TIM E.Z =7 ~E Q *(Traffic Indication
Map Broadcast request), 4 2 5 Z}(interworking) A 8] 2= 7] U 2] E] 5ol tf g+
ARG E38 7 Uth o & 5o, 2% S Zal ¢ vkt Al g g o
FHH AR, JE =, AID(Association ID), X @ o] £, EDCA(Enhanced
Distributed Channel Access) 3}2}1] E] Al E, RCPI(Received Channel Power
Indicator), RSNI(Received Signal to Noise Indicator), ©]-&4 = <1, B}l o} 7 751
(A& &9, A3 71 A] {H(association comeback time)), = 5] (overlapping) BSS
N gl e, TIM B2 E 7] 2~ E § %, QoS(Quality of Service) ¥ 59 JHE X

F =

mr
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[72]

[73]

[74]
[75]

[76]

oo
ol m°1‘

=

Ty
ﬂld
é
>,

E} ]L 61— OiJ/P_I:I- E—Lq]oloﬂ E@;}E]f,:g}{_zgil:ég]
W, & ARE A A, 7S BRI ] E3HE S 9}
Fo AuH o AgE o, v $34000 A HeF Al 478 o]

_4

El;

STAO] HES]

T=E 4 Qo) @) $3409] Kok Al 142 RSNA(Robust Security Network

Association) 878/& = 3 1T FAFoletal & 75 9L, A7) @A $3209]
Q1% A& A M A Q15 (first authentication) I} o] 2}a1 3Fa1, T $3409] Kot
A4 B4 vl AF ol ehas 33 5 Ak

W] S3409] HoF Al 1 2, ] 5], EAPOL(Extensible Authentication
Protocol over LAN) 28| Q1S F & 4-9] o] (way) 4] o] 7 & Fall 4], 3ZefolHl
71 A< (private key setup)S 5} erzqg e 4 ok g B AlY] A
IEEE 802.11 ol Al A o 8hA] &= Bt iAo wret =8 4% glr}.

L4 B IA T A8 S Mo g8 A Ehy] ¢ e ot

S @) Al 2~ El o) A, MAC(Medium Access Control)2] 7] - ol Al 2~ | A W &
2 CSMA/CA(Carrier Sense Multiple Access with Collision Avoidance) ™ A Y&
o]t} CSMA/CA " # 12 IEEE 802.11 MAC2] -1l 274 7|5 (Distributed
Coordination Function, DCF)°| &} a1 % E-¢]i=d], 7| -4 o & "&3}7] Aol 7]
(listen before talk)" N A 2~ WA U EE 2|-&3FaL ATt o] & g {3 o A2 o
AT W=, AP W/ = STAS $415 A AFat7] ol @A, £ o] Al ZH1H(
£ £9], DIFS(DCF Inter-Frame Space) & ¢F 74 Al € = v Al (medium) S 417
(sensing)3F+= CCA(Clear Channel Assessment)E 3] & = 1t} A4 2 1, 7k
ul A7} F-5 Al idle status)Q! A o2 A, S A & F5te] 2 &
Mg Al 2Fske), JbH ) ul J) 71 A - ¥ (occupied) = H] A](busy) FEIQI Ao =2 7F

A=A, B AP R/ STAS A7) AR 9] FA4l1E& Al 2FhA] g8 at ulf A o Al 2~
£ A A A VA E B, 9] ¥ Q3 7] ZH(random backoff period))S A A 3}
of 7]tk o)) 29 S A =T 5 At AE Mo Y[ke] 48 0=, o
2] STAE-2 A &2 thE AR F<t th 7] gk Fofl ZH ¢ $21s A =3 3lo] 7|t 5]
02 FE(collision)e HA3SIAZ 4 %)

£ % IEEE 802.11 MAC * 2 & 32 HCF(Hybrid Coordination Function)E- #|

3t} HCF+= 47| DCF$} PCE(Point Coordination Function)& 7| ¥k o &2 3t}
PCF= Eﬂ(pomng) F) ko] B 2] ol A2 Hb2] O & 3 E S2 A AP E/HE = STA
ol HolH ZH UL FAT F U=H Fr|H o st A& da2 =t &
%t HCF+i= EDCA(Enhanced Distributed Channel Access)2} HCCA(HCF Controlled
Channel Access)E 7H1 T} EDCATE A EAF7F th= 9] AR-&-2}ell A wlo| ¥ 37
cﬁ% ;q]:&)lg}yl _ﬂg} oﬂ/q]/\ HP/\]Q_ 7:]13 7] Hl o & 3}1:_ A o] -7 HCCAL“ EEI
(polling) WA H5-& o] &3+ v B A 7wk A d A2 w2 & AR&3= 4l
ot} Tk, HCF= A1 # 2] QoS(Quality of Service)E A1 71 7] 9 gk vl A
B 2~ HAY S-S 2351, A A 7] ZHContention Period, CP)<} B 74 A 7| 1F
(Contention Free Period, CFP) - 5-°ll 4] QoS Hl ol & %213 4= )t}
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[77]

[78]

[79]

.

AW W P EE AEstal T1of st &3 AR T 7] g ol &4

SAET 5 o WY WL LR E = ALl Y 5 (pseudo-random integer)

& 7HAH, 0 A W 9 gL Tl A st E A E 5= vk o VA, CW

= A A Y5 9(Contention Window) &} B gholt}. CW I} B = & 7] 4k

S 2 CWmino| FAAX X7, A4l Aafj o] A9-(oll & 5o, A1 Ze| ol of

gk ACK-S FAl8HA] gk -yl 2 i o] gh& #H 3 o ok Cw ghaba g ghol

CWmax7} ¥ dl o] B] &4lo] A W 7h4] CWmax 4k F A pHA] H o

A& A =S g QLA HolE F4lo] A EehiE A 9ol = CWmin #h e = 2] AlE

t} CW, CWmin ¥ CWmax 32 2"-1 (n=0, 1, 2, ..)2 A A4 == A o] njsh2 5o},
] WMo L g o] A[AFEH STAS A4 H WX 712 E ghol upefi] W

=432 b E theshs Bobel Agstol Al g B E Y dch WAL A%
el R E YA AL E T WEa dhylsta, AL 57 ek H e
v %

7 E v A7 g
S

w
—
>
!

lo
=
_—>‘~l_lll
N
-

)
do
=
A
0%
=

Z 5
2

7]
Foll, AAZE A e e W e
ZIREE ol wet e S5 R E ved A 4 3lvh STA2ZF 71
e MR X I E ghe A EetaL, STALO] 7

455 743 &, STA2ZF Q. X FL E S nfx| a1

(@)
[e) = =
A Ao A STA59] o] Wl QO 52 A& STA19] Zho] W o 52 A7kt &S 4%

£ o Al ST} STAL 2 STASE STA27F vl A & A A7-3F= & E
g WAL 7] gkok STA2S] AR 7 S5 E o] wj A 7F thAl /-5 A el 7 E 4,
STA1 % STA5+= DIFSRHE th7] gk 2-of], HEAE W Q 3 JF- E S A7) g}
=, bo] W Q 3 A ZEREE O] v A W@ I SRS IR E thdF Fof] ZH ¢
A& A ZsE 4= 9l T} STA5Q] o] vl @ ST AJ7ko] STALIH U} #9FC P 2 STAS
o] Z# ) £218 A 2sHA ") STA27F v A & A 851 Folo] STA40) A %
A1 o] B 7} #hAY St 4= Q). STA49] J Aol A= vl A 7§ el 7t =14

| W IS E T

=
DIFS¥HZ th7] 8 3, Apalo] Aelgh e e
T3 9)e) 418 A e 4 91T 12 49 o o] A= STA5S] o] 1l

]

N

X

% 7

il
= oy

2

rl

[e]

S T
o] Z9- STA4%} STAS 3Hel & o] HAS 4= ). S&5o] WAl sl= 7 -3-9)
= STA49} STAS 5 ACKS 4] 2£3}o], dlo| g $A1& )
-, STA4%} STAS:= CW ZHS 2M|E2 59 Zof 9y Mo S 718 E 718 A Es
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[80]

[81]

[82]

[83]

5l 3 zlo] Wl QT A]7lo] x|} Eaﬂo A8 A 2S5 Q)
L= 49] o rfel A gf o], tlo]H ZH Y-S A9 Holol & E9 = E]#Eﬂ o] ¥
Q

I FAE Uk FUHA o R, v 2 ) A
ez 2y e
DIFS EEE PIFS (Point coordination function IFS) £ A P E =
o5 % A5k phe) mee) ] A ek ]%gi]#®%mﬁﬁﬂ
R /-5 H(Association request/response), A (re)- A3 LA/, T2 H 2%/

-5 W (probe request/response), 1% 2 7 /-- H(authentication request/response) &

o] ATt Ao} ZH L wj A o] A5 Aofst7] Ysto] AFE¥ = e ¢l o]
o Alo] (g Qle] A H EFY] Z Q) o 2 RTS(Request-To-Send), CTS(Clear-To-
Send), ACK(Acknowledgment), PS-Poll(Power Save-Poll), &3 ACK(BlockAck),
E% ACK 87 (BlockACKReq), NDP & 4| (null data packet announcement), E &
7 (Trigger) ol At Alo] ZH Q& o] Ze ¢l o] S L do] ofd 45
DIFS 74 7 & e ¥ &= Mo 5 2 FA1 551, o] d = o] S5 = el 49
SIFS(short IFS) 7 #} - W @ 32 5=3) ] o] é% Q) e] Bhd H H EFY
& 29 Ao (FC) = W] B (type) B =2 A B EFS] (subtype) H =0l 9] 3
21 =l

QoS(Quality of Service) STA-Z Z & o] &3F= WA 2 7HE| 31 2] (access
category, AC)E 9 g+ AIFS(arbitration IFS), < AIFS[i] (&1 714, i ACel ¢ &) 2
A5 g AT F FR5E Wox F wee 2 408 4 glrk. o] /14, AIFS[]

A 4 Qi T Hole] mad), wel Teldlol | 4 L, el S5
= 2)5l0] obl Ao} Zej3lo] 2 4 ek

L5 2 HAI7E 282 S5 2l CSMA/CA 714 224l
A3k ol

74 gk nhe} o] CSMA/CA WA Y52 STAC] Wl A & 27 A8t 584
7N 2] A17d (physical carrier sensing) 2] ol 7F 7]l 2] ©] 4l-d (virtual carrier sensing)
T ¥t} 7 Al el o] Al 54 % == Al (hidden node problem) &3 £+
| WA A 2o A AT = Q)= A S Bekshr] 9 Aot 7 Al vl of
A -E 9138F], STAS] MAC-S NAV(Network Allocation Vector) & ©] 83 4= )
U NAVE A v A & AR&skar Q71 iz AR S A gho] /1= STAC], M A
7Folg 7 AE R B 7 7HA] Hotl li= AlRHE thE STACN Al A Al (indicate)
sh= gholth Wb NAVE AAH gh2 el d 2 9 & 4l STA o5t
o] w4 o] AR-g-o] oA E o] QL= 7|gbel] s atal, NAV 4hs 418k STAS
e 717bE <t WA QM 2~7F FAET ol 5 5], NAVE 2891 9] MAC 3l Y
(header)®] "duration” E =2] gholl 7| xsfe] A= 4= i)

o >

ﬁi
N

m& ol-} 1‘J

ofy

Al

-

!

(o]
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[84]

[85]

[86]

[87]

[88]

[89]

L= 59 o Aol A, STALZ STA2E Hlo|H & FAlstaA} shal, STA3+= STA1
STA2 {Foll 215 = Z g Qle] A = HIEE 21 3| o] #H(overhearing) & =
AT AA e J= Ao THA S

CSMA/CA 7|48k 28 Q) F4l 2ol A th9] STAS] &4l & 7hsAd & 7
27171 Y84, RTS/CTS ¢ Q)& o] &-8F+= |7 5ol X*%% T Uk =
52] o Aol A STA12] Falo] =3 5] = F<F STA3] 7l e]o] A4 2w} v 4 7}
FEF A 28T =5 gth =, STALLS STA3 A 3] & w0 a3 &=
ATH E=, & 59| o Aol A STA29] F2lo] 3 5] = &<t STA3] 7 g of 417
A v A7t H-F Aelela A4S S5 v = STA2E= STA30 Al 3| & =
gl F 3t 5= AT} STA1T} STA2 7He] "ol &A1& 35t 2ol RTS/CTS
o) o] a3 % oH STAI1 H=+= STA2 5-9] st} 41 9 579 STA, B+
STAl == STA3E 2 o] &alo] tfat 7 g]o] AMA W vho] STA©], STA1H
STA2 ko] HlolH &4l Fok Ald HR/E A nshx] FEs 3t 4= 9l

T-A A o2, STALLS 7l 2] o] A7 (carrier sensing)-S -3l Al € o] /\}%QJ_ 2
A E AT T Utk 2284 Ao Ao Sl A, STALS A Holl A A&
= oy A 7] = /\]i A} 5 (correlation)®l] 7] Z ko] Al AF 55
S 243 5 ok 3, 7 Al el o] Al S ol A, STAT-S NAV(network
allocation vector) E}©] Ui(tlmer)ﬂ ALg3te] 2d o] A el E daE 4= Tk

STA1-LS DIFS S¢t A do] §5 Aeh) A4S w0 3 =8 FRTS =S
STA20) Al 418 5= Atk STA2E RTS Z 8 91 & =418 74 9- SIFS $-o| RTS 3
gl oll et 3531 CTS Z & 93 STALO Al FA1 3 5= Sl

STA37} STA2S. 21 H 8] CTS Z | -2 e H3|oj {3 4= glAI Nk STAlS =2
FE O RTS ZH 95 B 3[o] e 4= QIth, STA3E RTS 2|9l ofl 24 7

| o] A (duration) 8 B.5 AF-&-8to] o] F-ofl A2 o2 FAlE = 2 ¢ 541 7]
ZHEE E°1, SIFS + CTS Z 2 ¢! + SIFS + o] B Z & + SIFS + ACK >Z 2] ¢1)
of th3dk NAV Elo| W& H A& 4= It} 1=, STA37} STA37} STA1 0. 2 F-E| 2
RTS T AE Q3| == QAT STA2ZH-E 2] CTS L YL 2 HF
o] Y at 4= 9ltbd, STA3E CTS & Q)ol] 3% FulolAd AR E ALE3lo] of
ol A& 0B FAF = ZH Q] S 71K E &0, SIFS + do]H ZH Q] +
SIFS + ACK 2Z#| 9hyoll gk NAV Efo| & A4 3 5= 9lth =, STA3+«= STAL &
= STA2 59| 8} o] o 2 HE] 2] RTS = CTS Zd Y 59 i} o] & &
W3]y s 4= glubd, 1ol whel NAVE A A S 4= 9lt) STA3X NAV Elo]y
7FRPs ] Ao MRS T Y& FAIgE A9 A2 Yol 3 ol
M QRE AFGsto] NAV Efo| M & 78218 = 91T} STA3-2 NAV Efo| 7} ’Fs
H 7] A7pA A E MM E A 5HA]

STA1-> STA2Z B CTS ZH Y& 7418 45 CTS Zd| 9] 4lo]
N 7 E] SIES F-ofl dlol 8 Z ¥ 98 STA29 Al $418 = 9l v} STA2:= d] o] E
TS AFH o R A ol "lolel Za| g that -390 ACK

“O s
<
iyl
w2
ol
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[90]

[91]

[92]

[93]

[94]

[95]

27 91S STALC] 418 5= 91t} STA3:= NAV Elo| M 7F wkg ¥ 49 7l 2] o Al
Ea) Ado] AFLE 1 =X g ﬁzazg “ SATF. STA3- NAV Efo|nj o] 7t
‘1] DIFS &<t Aol th didel] o] s A8 H A 2 Jler 24 7
H oMo o e 44 g @mﬂﬂqfﬂﬂﬁﬂﬂ*iﬂE

o 45
S 68 ¥ AN g
A2 Aets] Aat wro

% ‘

= A A 2B A AL E R T o) Tz

33;9

-

(instruction) H=+= X 2] ™ E] H (primitive)("d ¥ o] &
ofnjghel o] &l A, PHY A& %412 MPDUMAC

s
E= e EHE AES
o| & Ho], PHY Al&9 2 A2 238t Welo]

gt

ﬂlﬂ

PDU)E =H T+ ¢ | =

E MAC AlZF o252 2 od PHY AlFo A= 4 2 28 X3FaL MAC
AFo 2R E AT = AH(AE o, dolehE T e dejz A5k
A% g QlTh Egh PHY AlS ol A= AE = 2o frasgh 2 g s

(preamble) S AE3HA =W, L] PE 9 dv] & EUE H 3] PHY A%< 54l

NZHS dHFE W H o5 MAC AlS o2 Bt

o] e} o], T Al 'l A o] HH FA/G21-E Q) o] e R o] Fof
A, ol & A PHY A5 T2 EZ do|H §Y (Physical layer Protocol Data
Unit, PPDU) ¥ o] 4 o] Ft},

71%+-2] 91 PPDU+= STF(Short Training Field), LTF(Long Training Field),
SIG(SIGNAL) Z =, 2 Ho] E(Data) ZE=E ¥ 83 4= gt} 7HE 7| B4 (ol &
50, & 79 4] A 8= non-HT(High Throughput)) PPDU 32 ™12 L-STF(Legacy-
STF), L-LTF(Legacy-LTF), L-SIG(Legacy-SIG) ¥ = ¥ dlo|g] H=rlo g Al =]
I Atk 3 PPDU X 2] & 5(d & 9], HT-mixed 3 PPDU, HT-greenfield
98 PPDU, VHT(Very High Throughput) PPDU 5)°l] w}he}A], L-SIG & = 9} © o]
B A& Afolo) F7HARI (B v F 41 9]) RL-SIG, U-SIG, H]-# 71 A] SIG &
=, H]-#Z| A A] STF, H]-#| 71 A| LTF, (5, xx-SIG, xx-STF, xx-LTF (| & £9], xx+=
HT, VHT, HE, EHT %)) 5-°] ¥34 5% it} B} 742 91 ALato] tha) =
L 7& Fxste] Fedich

STF+= Al & 7%, AGC(Automatic Gain Control), TFo] A E] A 8] 42k A 7k
7] o5 e Ngola, LTF= Y 4, 39 23 4 55 l
th. STF¢} LTF= OFDM &2 Al 59 713t 2 Ad F4-& 98 Al
A

SIG %Et PPDU &4l R =4lell i s = Gt A 85 283 o 3l ¢
5 59, L-SIG == 24 H| E& 74 ¥ 31, L-SIG B 3= 4-H] E g o] E(Rate) I
=, 1-H] E f-E (Reserved) H| E, 12-H] E Zl o](Length) 2 =, 1-H] E 7| 2] €] (Parity)
A 964 E HA(Tail) B=F 2318 4= 9tk RATE == tlo|H o] ¥z
2 3y #olEof thet AR E E3E 4= ) o] & 591, 12-H] E Length =+
PPDUS]| do] = AIZF Fdlo] Aol #et JHE 318 = T}, o & &9, 12-



18

WO 2025/009776 PCT/KR2024/008283

[96]

[97]

[98]

[99]

[100]

[101]

[102]

H] E Length R =9] 312 PPDUQ| B} S 7|22 A= 4= At} o & 591, non-
HT, HT, VHT, %+= EHT PPDU¢I| th3}| A, Length H = 9] k-2 39| vj=2 244
4= 3t} ol & E9], HE PPDU®N W& A, Length H=9] #h-2 39] vl 4= + 1 1i= 3
ol v 4+ 28 AAE 4 9l

t]o] ¥ ¥ =3= SERVICE ¥ =, PSDU(Physical layer Service Data Unit), PPDU
TAILHEE X33 5= gla1, o gk A 9o = o v EL 2318 4= 9]
SERVICE Z 9] A3 v] E= At o vl e g %ﬂ?ﬂr%ﬁoﬂ A}
& 5 9tk PSDUE MAC Al 50l A 4 o] ¥ := MAC PDU¢]| o83}, &9 7
oA Aol &= dolHE 283 = 9tk PPDUTAIL H E& IFZH E 0
AHlE gestr] el olgd = Aot #d v E= dHoly Ho] ol & A&
Ao @ = gtE7] faiA o] & 31\* AN

MAC PDU= t}oF3 MAC 89 9o IEPEW Aoy, 71240 MAC
T LS MAC 3|H, &Y v, 2@ FCS(Frame Check Sequence)Z -4 H T},
MAC Z ¢ ¢1-& MAC PDUE T4 ¥ o] PPDU 2" 9] tl|o| E] L8] PSDUE ¥
slo] Sl E 4=l

MAC 3| t] = Z g ¢ Ao (Frame Control) & =, 7| ©] A (Duration)/ID 2=, 5
A~(Address) B = 58 E3Fett), Z | Ao = 2 FAl/a200 2
gt Al AR ES XS 5 Ut ol A/ND HE& dd 2 Y 5& Sl
7] gt Al Zto 2 AAE 4 Q) A B HE S g Qo] 4241 A (receiver)
T4, 521 X}(transrmtter) T4, T2 A (destination) =4, A2~ (source) A E L
Bhd o= glon, Ay 4 e d s il 5 Qluh A2 A of(Sequence
Control), QoS A ©1(QoS Control), HT A ¢} (HT Control) 4] H 2 =53 ¥ 3}5}0],
MAC &t o] 247} o] M B d=Z9o] 44 4 <l 1§ [EEE 802.11 & WA & &
&3 Stk

d._d|o] ] PPDUNDP) -2 to|g =& ¥ &3sl %] &= & Efe] PPDU %
-8 ojn|gtr}, =, NDP2, %‘H 2ol PPDU ¥ o]l A PPDU 3~ ¢] 91 £-(=5, L-STF,
L-LTF, L-SIG &=, 2 714 0 =2 A grhd v]-# A Al SIG, H|-# 71 Al STF,
H|-g 71 A] LTF)S £38}&} a1, UM B, ol )2 ¥3kalx] o= 27
¢ Z& o .

w78 B A7 249 4= 9l3= [EEE 802.11 E30 A 4 2] 5] 3= PPDUY] o /]
58 A3 =olt)

IEEE 802.11a/g/n/ac/ax 52| 7oA 3= t}kdt & ) o] PPDU7F AF&H At} 7]
¥ Q1 PPDU X~ W (IEEE 802.11a/g)-> L-LTF, L-STF, L-SIG % Data 25 ¥ 3}
3o}, 7] 24 01 PPDU "2 non-HT PPDU * ol g} A& =% ItHE 7(a)).

HT PPDU ¥ "1 (IEEE 802.11n)2 HT-SIG, HT-STF, HT-LFT(s) 2 =& 7| &- 4]

21 PPDU EHo] F714 0 = ¥ 3¢ttt & 7(byell LA ¥ HT PPDU X1 -& HT-
mixed o] 2}ar sk 4= 9lt}, 714 © & HT-greenfield 3% PPDU7} A 2] €
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[103]

[104]

[105]

[106]

[107]

[108]

[109]

4= .21, o]3= L-STF, L-LTF, L-SIGE ¥ 3$}5} %] ¢ a1, HT-GF-STF, HT-LTFI,
HT-SIG, 3t} ©] 2] HT-LTF, Data 2 =& -4 5= o] & gt} (1] EA)).

VHT PPDU ¥ Y(IEEE 802.11ac)2| ¥ #|+= VHT SIG-A, VHT-STF, VHT-LTF,
VHT-SIG-B Z=Z, 7| ¥-2] 1 pPDU E ol F7}2 0 2 3 3Fa (% 7(c)).

HE PPDU 3 "}(IEEE 802.11ax)%] ¥ &+ RL-SIG(Repeated L-SIG), HE-SIG-A,
HE-SIG-B, HE-STF, HE-LTF(s), PE(Packet Extension) 2 =2, 7] -2 21 PPDU %
o)) 2714 0 2 a8 7(d)). HE PPDU 391 9] A3 o A| Sof) uf} &2
A7t A ALY 1 o7 dakd 25 Ut} o & o], HE-SIG-B ==
5 AR AHMU)E 913 HE PPDU ol 323k% a1, @ A8-2HSU)E 9 &
HE PPDU "¢l = HE-SIG-B7} 323t %] ¢F =1}, H8F HE E&] A-7] WH(trigger-
based, TB) PPDU X2 HE-SIG-BE ¥3}5}#| ¢ a1, HE-STF ¥ =2] Z 0] 7} Sus
% dg}2 4= 9l o} HE ER(Extended Range) SU PPDU ¥ 18 HE-SIG-B A =& ¥
S}habA] 9k a1, HE-SIG-A Z 9] o7} 16us® G2 4= 9t} ol & £9], RL-SIG
= L-SIGSF L&A 742 4= At} =41 STAS RL-SIGE] &A1& 7] 22 541
PPDU”} HE PPDU %= 2<3+ EHT PPDUY & ¢ = Sith.

EHT PPDU ¥ -2 %= 7(e)2] EHT MU(multi-user) ¥ % 7(f)©] EHT TB(trigger-
based) PPDUE ¥ 3} 4= 9l t}. EHT PPDU ¥ & L-SIGo] 343} RL-SIGE
E318= 41& HE PPDU =91 3} §-AF3FA] 7F RL-SIGol $4:3}¢] U(universal)-
SIG, EHT-SIG, EHT-STF, EHT-LTF& ¥3}& 4= it}

5= 7(e)2] EHT MU PPDU = 3} 1 o] 4h2] AL-g-A}ol| tff gt 3Fu) o] 42| d] o]
= PSDU)E Y Z3=(carry) PPDUC] 3 &gt} <, EHT MU PPDU+= SU %41 %
MU £41 55 YA A8 4= 9t} o & 59, EHT MU PPDU+= &F 2] 4=
Al STA Ti= EH-422] =41 STAS 913 PPDUN 3] F3t 4= gt}

% 7(H<] EHT TB PPDUL= EHT MU PPDU®]| B]&}o] EHT-SIG7} A & ¥t} UL
MU £412 918 EZJ A E &9, Ev] A Zd 9 = TRS(triggered response
scheduling))E =213+ STA-S, EHT TB PPDU ¥ o] 7] % 3}o] UL 4418 =3 st

A
T At

L-STF, L-LTF, L-SIG, RL-SIG, U-SIG(Universal SIGNAL), EHT-SIG € =&5&,
A AA STAONM E £ D O3 & AT ¢ e lay 2 Wz o 43
2 B o] Fut= IHA (o & E01, 312.5kHz)el 7| ¥kate] wjsH = 4= 91T}, o]
55 X 2-EHT ¥ Z(pre-EHT modulated) 2= Eo|gtal A& 4= v} v} 02
EHT-STF, EHT-LTF, Data, PE ¥ =52, H]-#| A A] SIG(l| & 9], U-SIG Z/%E+=
EHT-SIG)E A3 4 o2 tjaysto] sl o X3ty A HE & 53 STAC
ol HEx P vzagdd ¢ Jus lay © Hzyo] g AHslelo 5
= ZHA (A & £91, 78.125kHz)oll 71Hkste] g2 4= Qi) o] & EHT ¥l
(EHT modulated) ¥ =& o] g}ar A3 5= glo).

o] &} f-A}&HA|, HE PPDU ¥ " o]l 4] L-STF, L-LTF, L-SIG, RL-SIG, HE-SIG-A,
HE-SIG-B 2 =5 Z¢|-HE W% ¥ =g} 3 3}a1, HE-STF, HE-LTF, Data, PE 2
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[110]

[111]

[112]

[113]

[114]

[115]

EESHEWHE d=gba1 A 4 9lv) g VHT PPDU X o] 4| L-STF, L-
LTF, L-SIG, VHT-SIG-A ¥ =58 3¢ VHT ¥x F=¢}al A 8}, VHT STF,
VHT-LTF, VHT-SIG-B, Data 2 =52 VHT ® 2 F=gla A8k 4= 9f

%= 72] EHT PPDU ¥ o] X35 = U-SIG:, o & 591, 27012 4l &-(o ]%—% ,
14:51= 2 7] 9] OFDM Al EHe 7| =8 FA 9 ? AT U-SIGE & 7} 4l (4]
= 59|, OFDM 4 8)2 4us2] 74 o]ﬁ% 7HA 4= 91 a1, U-SIGE= A 8us]
dold-& 7HE 7 Ath USIGY A A &2 26 H|E ARE 2187 el A&

1o
G- gle) ol o] USIGE] 7 A4S 5209l dlole] 54 A9l s e 7]
2R 55409 5 3

U-SIG+= 20MHz DHE TAE 4= Q) o & 59, 80MHz PPDU7} 74 ] +=
7 5-, 20MHz &9 2 54 g U-SIG7} HA41 2 4= 9l t}. <, 80MHz PPDU W9l &
A gk 470 9] U-SIG7} i?&% T AUTEH 80 MHz ) 9 %-& Zsh= A5, dE &
o], 160MHz PPDU®I| o] &A= 3 %] 80MHz ©9 2] U-SIGS} F ¥ %] 8OMHz
w9l o] U-SIG= Aol g 4= )

U-SIGE FalA = o & 5o A 7Hﬂ Y ¥ A ¢F-& H] E (un-coded bit) 7} 41
2 4= a1, U-SIGE] Al 1 A& (& 501, U-SIG-1 A E)& F AHE AH T A
S XHE ARE $218 51, U-SIGE] Al 2 A E(ol| & 5], U-SIG2 A E)2 F A
HE AR FUHA YHE QRE ST 5 tf A¥E JH (& 59,52

FE A S HE)ol= CRCEE(AE S04 HE ol Ee) T HAd H=
(& 5o 6HIE Holo] Ayt 334 4 Uk HY S=s A EFH v 2y
o] Edlg] Atrellis)E & E(terminate)d} 7] Y3 AL EE = Qa1 o & o] 0o &
AAE 4 o

U-SIG®] 2] 8l 215 = A B E A 1 = ¥ & -5 ¢ 4 (version-independent) H] &
53 B A-F4: 4 (version-dependent) H| EE 2 T-1-E 4= T} o & Eof, & 79
LA EHA] 9& A 28 PPDU X9 (o] & 9], UHR PPDU ¥ 9)o] U-SIG7} -3¢
= 4= 9l o EHT PPDU -"Wo|| ¥3+% = U-SIG B =9] ¥~ 93}, UHR PPDU 3
ol Z e = U-SIG 29 oA HA-5HA HEESE 5dad =31
HA-FEHA N EES A £ J77 ol 4 3l

& E0, U-SIGS] -5y v EES] A7]+= L%V—*. ol A 7 A A 5=
At HA-5HH B EELS U-SIG-1 A & vk &g ¥ A, U-SIG-1 A & U-
SIG2 Al & o] 3dE = ot HA-SH A HEES -S54 N EES
A 1A B E 2L A 2 Alo] HIE 59 E}Ook'i g3 o2 B 4 Qi)

o & 5o, U-SIGS]| B A-= HIE o] &2 A5 B 2 E
(PHY version identifier)S ¥ }3F 5= 91 01, o] A H = 452 PPDUS| PHY B A
(o1& E°], EHT, UHR 5)& A A& 5= oAt} U-SIGS] HA-5HA | EELS | 4]
E°] UL/DL = & L(flag) B =& >33t 5= lth 1-H| E UL/DL flag 2 =9] A 1
& UL 541l #AEa1, UL/DL flag 2 =2] A 2 412 DL 5419 #AH T}, U-

)
)
g
m
In
10
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SIGE] B A - 4 H] E&-2 TXOP(transmission opportunity) ] Z o]l &3k 4 B2,
BSS Z #{(color) IDo| #3+ A H & E33t 4= )

[116] o| & 5of, U-SIGS] M A-F4:2] H|EE-2 PPDUS| EFI(o| & 9], SU PPDU,
MU PPDU, TB PPDU $)& A7 2] tri= 710 2 0 2 A A 8t= AR E £3Hat 4=
A

[117]  PPDU %5412 184
U-SIGE, ¥ o] &gt JH H

7

ruﬂ

2% JH7FU-SIGY E3HE 4= ). o &

-@ A A SIG(9] & 9], EHT-SIG EE% UHR-
SIG &)°ll 4 -&% = MCS 7] et 4 1 1]-gd A A] SIGe DCM(dual carrier
modulation) 7| (s & £, 4 N E F 72 A B I o] Aol A AALE
(reuse)dto] b= Lol AT E| &} ARG BatE @A atr] gk 7)o 484
A o H-E XA sk A H, v]-AAA] SIGE H 8l AFE-5 & A &2 75 o &
AR, B-H A SIGZF A ool A3 A=A oo thek AR &2 vl &
éLﬁl— 2= ohq_

[118]  PPDU %7218 a4 Ha sk AR F A73= U-SIG /5= H-g AA]
SIG(el & E©1, EHT-SIG ®:3= UHR-SIG &)°l 23+ 55 9lt}. o & 5of, |-
&l A1 Al LTF/STF(oll & £ 9], EHT-LTF/EHT-STF == UHR-LTF/UHR-STF %)2]
El] o] thet F ., v]-g A A LTFS] 4 o] ¥ CP(cyclic prefix) 2 o] ol thdt A X,
B A A] LTF®ll 4-8 %= GI(guard interval)®l] t ¢t 4 2., PPDU°I| 4 -8 7} %t
Z 2] N E 3 - ¥ (puncturing)©l] o] $F A4 B, RU(resource unit) Sl of 3+ 4 B 5
2, U-SIGol| 7F 3k =% Q) a1, H]-# A A] SIGol Tk 2 8hE 425 9151, U-SIG2]
F5HE Q1 9 Hl-| A A SIGoN E3HE] = R o] ol oM AAE F5 3

_4_,

H
=]
I=

(o)

=

[119] iFJ N E 3 3 8 & pPDUY A Z Fo)| A &} oAt Fabr fil o A&7t
E A (present)sH | &= PPDUS] $-41& 2u|at 4= It} o & Bo, T34 {F4
o] A7) (= TP E H A Y o] Eaj X (resolution))s= 20MHz, 40MHz 52 & A

ol" 45 it} o B 5o, A9 17| o]4}<] PPDU W & o t) 3| A ZaglE
HAHol 4849 4 gt

[120] %= 79] ol Aol Al HE-SIG-B, EHT-SIG 5 ¢ H]-#AA] SIG= 4 STAS ¢ §
Aol AR E Eghst 5= Q) vl-gl]| A A] SIG= F o] & 5hue] A 52 F aE
T UL, she] A= 4us] Aol E 7HE 4 Itk EHT-SIGE ¥ 8l AF8-4 3= 4
Eo] 4ol T3 A H = o] A 9 SIG(dl & E°, HE-SIG-A, U-SIG 5)°ll 3 ¢he
o)

TR
[121] HE—SIG—B, EHT-SIG & ¢ H]-gl A A SIG

yis

, & 52 = (common field) & AF-&A|-
=

E-A 3 = (user-specific field) & E3H3H = St 5 2= DA G54 dE=
MHA o7 FeE 2= 9

[122] Q1M Ao oA FE Wiz Ak 45 v} o] & So] .
OFDMA (orthogonal frequency multiple access)”} 4] %Q T UEREAgAM FEE

(6}
SohAlERE S 9o, Be] STAS FUF T35 U9 & $9 PPDUC] 2 &
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[123]

[124]

[125]

[126]

[127]

[128]

[129]

o], PPDUZ] t|o|E A =)E 4413 4= 91t} OFDMA7} 48 5] = H]-qF 3 W20
M= o ARE b= Aol g b ) o & F 3l PPDU(C] & £9°], PPDU] U]
ol )& AT = T

A& A5G B = ARG AN usen) @] N E V2R AAE = Tt ehu
o] AR A =5 = A 27H 9] ARG A B E(user field)E 3 = ). 7}
A8 2} E = (user field)= MU-MIMO & @l #+# % A1}, 8]-MU-MIMO &%
P9 5 ok

% P32 CRC HIE 9} Tail M| EE X33 4 9151, CRC H| E 9] Z o= 4 H]
E2 A= 4 9lal, Tail W] E9] Zo|i= 6 M| E& A 31 0000002 & 44
= gtk 3% €=+ RU 29 A E(RU allocation information) & X33 5 9l
Ch RU @9 G H = 579 AR AN, 579] 741 STA)o] &5 = RU2| A A
(location)®l] ¥3st A B E ¥ 35t 4= 9lr)

RUE 5= 7] o] MBI (EE E)& £33t 5= 91t} RU= OFDMA 7| <
7122 52 STANA AT & A8k A5 AF82 4= qlo) T3k 8F2] STA
NA NEE FAlsh= A 5ol = RUZF G o & 5= glvtk. H]-d| 7| A STF, H]-# 7 A
LTF, Data =] 3] RU @9 & 2F o] &= 4= gt}

PPDU tf] &} Fof u}efA] 287453k A7) 9 RUZF A 9] 5= At} RUE 4 &
¥ = PPDU ¥ ¥ (o] & &9°{, HE PPDU, EHT PPDU, UHR PPDU %)°l thal A &
AtA = golstAl Ao % Q). o & £01, 80MHz PPDU2| 74 9- HE
PPDU®} EHT PPDU®] RU W %] 7} o] & <= QI Tt} PPDU o) & 2 & 2 8715
sk RU2] =7], RU 7<=, RU 9 *], DC(direct current) A B .7 &) o] Y% @ 7}5=, 4
(null) M B Ao} AA] H A5, 7hE B o] A D A F5 B2 A(tone-
plan)ol 2} & 5= T} A & Eof, W2 G Fo) Uig E-FWL o2 g9 29
E-E W v vk o] JEjE A ojd L it

t}ekel 71 7] 2] RUE 26-3 RU, 52-3 RU, 106-= RU, 242- RU, 484-% RU,
996-+= RU, 2X996-1= RU, 4X996-3= RU &2} o] 2] = 4= 9l t}. MRU(multiple
RU)E= 9] 7 2191 RUSF 8 H W, 179 RUE 74 ¥ = A Bl glo] &9
5ol ek ol & £, S e] MRUE, 52426-1, 106426-1%, 484+242-3=,
996+484- 1=, 996+484+242-1 2X996+484- 1=, 3X996- =, TEI= 3X996+484- = 0 &
Aojd = vt &3 stk o] MRUE -4 8h= 579 RUT 3k S ¢l of A
ALHAd 75 a1, AEA ol A ¥ F 5 AU

RUS A A Q1 A7] &= F4 = g4 % ok whebA, 2 7iA el A 2+
RUS| A A Q1 AVI(F, &&= B9 79 Al g4 o) A] gfom o A o] t),
S B Aol A A o] T E (o & 59, 20, 40, 80, 160, 320MHz, ...) ol A,

.

18
NI

RUS| 7§=3= RU =719l A @ebd &= it

%79 PPDU X F0l A 7471e] o WA= oAl A Ql Aoy, 1w A el 2
A 2 HAT el R 7F A G A =t 7, 2 THAI S Al B, Tl A o
Al8HE PPDU X2 28, % 79 PPDU 2 E & 7|¥Eo 8 A7 A =7} A 9] 5
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Av /s AR A7 327 = FH o] A2 PPDU o & 282 = 9l
t},

[130] sepolwe] A 7|k Al AA L~

[131]  FAA A 2="lo A o] 2d A A= Zefol ] S 7|Eo = et

of| & Eof, Zglol g 2| d o] olo] E(idle)o] 2L T3+ ¥ @ 3 F}1-2-E] (backoff

counter, BC)7} F 2% &= 4 9, STAZ Z ol g Ald L ofol & AH Sl A7Y
2] AES E3eh= Al el A ZHdS AES AT ol & 98 E STA
o] Zlolw g o] hef A A% o2 CCAE =33t} =3 AP= BSSY]
szefoln ] Ao st ARE A5k, ] ZH (N E 201 |2 299,
ZEHE S ZH Y F)ol F2lEE A et g 2 do] 34 £EH

[132] %82 E/MA7F 484 o 9= Zafol g Ad 7|uk 2 o ﬂiﬂ A o] A]
£ Adstr] fgk ot

[133] %= 89 dA] el A= 80MHz T & ZF-oll A Zefol 2] 2 7[Rk A d HA 29 o
AN E YeRT) & 88 F#3to], 80MHz the] Z ol A o] A& t}&-3 o] %
A% 5 doh

[134]  P20: Z&}o]l ™ 2] 20MHz 2 &

[135] S20: AlZ1H 2] 20MHz A E (] &) & o] 40MHzY 75, P20S A| 2] & 1} #]
20MHz ] Azl 2] A g sl e

[136] S40: Al A H 2] 40MHz g (& Z0] SOMHzY 74 -%-, P20 ¥ S20-5 A ] &+
x| 40MHz2] Mzt 2] Aol s

[137] ol o} f-A}3HA|, 80MHz 32| th & Zof tf ¢t A d &2 thS- 3} o] X AT =
AN

[138] $80: Al A ] 2] 80MHz A (T & Zo] 160MHzY 74-5-, P20, S20, 2 S402 A
gk vb %] 8OMHz 9] Al il &) A d el & o)

[139] S160: Al 71t 2] 160MHz A d () & o] 320MHzY 7 5-, P20, S20, S40, 2 S80
& A9l gk vh ] 160MHzS] Alzitl ] A de &l o)

[140]  S320: Al vl 2] 320MHz A (tHS 3F-©] 640MHzY 73 -5-, P20, S20, S40, S80, %
S160-2- A 2] 3k v %] 320MHz] Al AT 2] Aol 3]d)

[141] 71E FAA W A 2~glo| A W QT Fh-B] = Zafol ] g] Aol tf A A H Tt
& 9], STAS Zgolmg] A 42l v A (medium) 2] AFER7} o}o] & HEi= H
A (busy) 1A & 237 Y3 CCA(NE E9], 28] CS E 7 CS)E 538 =
AT A& Eo, & 89| o Aol A, P20l th&F CCA(IE &1, 8] CS E/HE+=
71 CS(NAV))oll whehA, P20 -] w4 o] e 7k v ] 91 A o = A 7d ¥ H STA
2 W Q3 JLEH(BO)E A A 7] Al(decrement) 31, P20 A2l wlf A 2] AFEl 7} o}
olEl Ao R AHHE STAS BCE ZAAAZ 4=t} o] 2] g o 348
%84 BC7F 9HE W (S, BC2 #ko] 00] ¥H), STAS S203} S40 AF2] uff )] 4}
& (ol & E°, CCAYE 5= Ut} S20 H S40 Foll A ofo] & Aefl Al g, &
selol g Al Aol A STAS PPDUREY: Z#e)S £418 4= gt} (= 89] o

alo
A
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[142]
[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

Aloll A= P20l o gk BC7F 9ks % A] Aol $40-2 H] A o] a1 §200] o}o] & o] FL &
P20 2 $20 Aol 4] 40MHz PPDU7} £ 21E 4= Q)

AzE ] A 7]EE A oA 2

Ak zetolvje] Ad 7]Hk A d Al 2 522, BE STAT AP (He] 27|
9w gho] Zefoln 2] iﬂﬁﬂ e R o IRl B REREd S i S R
PPDU 4418 B3 8= a8 7H ‘”E} g 0 Rz Zejolm ] ARt vl
Aol s Al e A E (=)ol okel Sl 5, ol we] A& A el Al AT
ALE) el A AAa7Fad = glone vja) AR Ao vl A
#gol SAT o & 501, & 89 o Aol A P20°] B A] 4 E ©] 3L, $20 'R S40°]
5 ofol & B Q1 75, 60MHzol 8l 8k o & & ko] FE|

A A ]S N A ] fs A, smetel ] A d o] ofel & A E|7E ol A

!
Tl =, AT LS 7o 2 Azl Ao AA ek A 2 Hetol
R =S

ol iz AT A1 ozl st e 2]tk ol e
ghet.
NAN A Mz ] g A 2= Zefolm ] 2 E(HE+=, Zefol g A
el wl Aol BUSYS! A el ol A (ol & &0, OBSS E | T o]l 2138}¢] Ei= o] 9] 9]

% Y& o' Qlste]), STAC] AlZdt] ] A (Fw=, Al 2] 2 Ao v Aol
23h= A& 9]t} o] 714, AP B3 non-AP STAS =] 4] 7] o] A7
@Wmaamﬂmm%T%E%7Mb%Wﬂﬂ@mmMmmwmm%T%E%
NAV A4 5ol 7]dkato] Zefolvid] 2 do] BUSYZhaL ebed 5= it}

- Aol A A o] HolE el Zefolm g Aol o aht o] o] A&
TA sk ou|2A AT g Aol gk 8o & ARRSEAIRE, B A7} o] o §F
AE = A °°HW1i4ﬂﬂﬂammmmmmemiﬂﬂ9 T At
F%imﬂﬂﬂﬁ”“W*E%dﬂﬂﬂaﬁﬁﬂﬂiMMmmwmmm
access, NPCA)Z A A € 4= 91

08 B Aol whE Al 1 STAS Slal 4] S i= ] 9 el A et
gt = ol

A S91000 A Al 1 STAS H579] =-ze}o|g] Mo Ada} 2H7 3d

79| EDCA 3Hetn| B Al Eof tjgt AR E A 2 STAC R 41T 5 3]

A 592000 A Al 1 STAS 579] +=-3zetolwg] W Q3 A d Ao A &
EDCA sHehi| ] Al Eo] 7] Z3ho] o % 5hg & 5@ 2+ 9ok,

w-retolme] YL =-Zefow el WO AP} =T o] g e

RS R  EEE EEE FEEEREEPEREE
AR FNA = Tekolve] AW G 4F AA W oL 55 A Kol o

_—

>~

A1 =-Zebolnje] W Q3 A Yo th ik Al 1 EDCA vhetbn| e Al Eol] 7] 8}
Al 1o ahg WA 2 - Zefol W] Wl e 2 A d o] gk A 2 EDCA sheh]
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[153]

[154]

[155]

[156]

[157]

Bl AEo) 7] Z8l= A 2 MO e WA o=
R

o & Zo] A 1 Mo 74 A [ EDCA Febv|E] A Eo] 7] Z3lo] A 1 &=
setolvie] Wjo 3 A g el w2 7} ofol B R Aol 7] sl Al 1 ez

iy

L=
=

)

How pad

7HEHE A (decrement) A 7= A& 28 = At Al 2 HQ E b2 A 2
EDCA sFeti B A Eol] 7] Zaho] A 2 s=-3Zetolm g W@ 3 A d 4o wi 2] 7}
ool 52 Aol 71 xke] Al 2 e Z I HE A= A 2T S

A

7] 5930914 Al 1 STAL H4=2] =3z efolwg] Mo = A d 5 &
07) /el =-Zetolw el =M Q3 A d & L8l shit ool A
atit o]2] PPDUE $413 5= 9l th.

w=-Zefol ] o s Aol theh ML JhE o RS, WX JheH
gtol 0o] ) Ao Ao A7t &}k, =-Zeho| ] =M e L Aol theh =2
ghelm 2] Ad CCA(l& E°1, 7F= B A E(GID) 3= ol | A AZ(ED)e]
7| Z8k= CCAYE Fall M BIA| Bz ofol g o4-7F 24 5= Ut} ool ufe}, of
ol Gl w=-Zetolm 2] =l e X A d(H)S, Wex 7}°E17P flasi St
cholmg] W Q32 21} 317, PPDU F2lof) o] -85 3= st o] 2] A el %3}
d = ek ool 5 AEjQl wm-Zefol ] =M e A YHh(H, BE -2
dholm g] =W @ 32 A d o] ulx] FEjel 45, WX JHE 7F vha g =T

AyA =

ov]e] W93 A Hol, PPDU %A1 o §513= stk ol el Al X34 5 9}

= 5]
= shu ol ] Ald el A E TR, - 43}01‘313] = Q5 %H%—iol st o]
% o

A d o] PPDU7} 541 5] = 3 o] ko] Al d ol k¢
g = QY E)ol U
3T iﬂﬁﬂ Bt} o] A =45
o] -t g Mo Afde, U A *1'%1011 ¥ohE 7 gl
E= ”Ol gk Al d A B Al 23hd 1 gl b A d A H Al &= =3}
ol g] M Q3 A do] shit o] 4 E3tE L Qlar, of W A d A EAl = -3
gholmg] Mo T Aol 3 HE A & 5 vk shute] A d A H Aol 39ty
T e-rgtolm e = e A o] s o7 o] g 4 qltk sl Al d A
H AL 7] o}UrA Ad AqBA ] E3E = st o] o] w=-efoln g e
Al gk Q3 g ol 7] F3lo] £41% = PPDUC tl gk H o o & 24 o
St T3 A A H Ao 3 %ﬂ:%-ia‘rowﬂ M Q3% A d I -
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[160]
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1131?4 W 3 Aol thek EDCA stefr| 7L 5@ 2 o' d
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ﬂgz FHEZF wh R I A7) Al 2 QT S 7} vk E A
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ol A1d 4bell Al PPDU o83 o] 1€ 5= glt).
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[168]

[169]

[170]

[171]

[172]

[173]

E
WMo g paatal, B o] moxdol ] Mo s g 5 et o] A, E
071 o]/l w=-Zetol g =W Q 3 A d-& E3sl= st o] /4o A Al A
st o] PPDUE sty o] /d9] S52171 & F3te] &4 %
th volzh Al 1 v uke] 2100y 8t o] 4o | B2} (104)+= 3t
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[175] 2 AAell= AR 2] Al A 2ol B STAS] )3 U 2] gl &t Aol

[176]

[177]

[178]

[179]
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[181]

[182]

71Ee] 2ol ] Ald 7|k A g A A 227 STAC] 7| -4 o2 X Y&t= 47
g, Alziel g g AA2~(SCA)E SCA t gk A3 U 2 Bl & 7] = STA(e
£ o], AP STA Z/%3= non-AP STA)el &l ef A 28 = 4= Ut} o & Eof, AP
STAT} non-AP STA-S SCA 7N 2] E] A ¢ o] 3 2/E3= SCA 73 U 8] ]l & ¢

o o] & o 3ol Tl A Az ztell eel&E o AT

SCA°l gk A A ) el = Azel ] A el A FAA A e o] vl =2d/
HE =25, 721 E PPDUS] Qi A A/ Al 2=glo| A G o] ah= Ly &
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