woO 2025/005484 A1 |0 00000 KRN0 Y0 00 0 0 0

12) 53 g 5&9?311 93l FMA FAEL
(a9) A AR =4 A4 7] é 0 OO0 OO 00 OO0 A0

= A A= N
95\ 10 FTNHE
PR = WO 2025/005484 A1
20253 1€ 2 ¢ (02.01.2025) \wipO | PCT
(51) FASE HAZAS (CHOI, Jinsoo): 06772 ALEWA Az

Ho4wW 74/0816(2024.01) GOGN 20/00 (2019.01) FANZ112 19 LGH A 53] A1 E, Seoul (KR).

HO4W 24/08 (2009.01) HO4W 84/12 (2009.01) (74 90 REA 5 (CHOE, Yun Seo ot al): 06253
21) FAZYUS: PCT/KR2024/007056 AEEGA ZdT SR 111,35 $EF Y EALE- A
(22) FAELY: 2024 4 59 24 Y (24.05.2024) Seoul (KR).

=0 . = 81 AA= (Hé—';«g] *L/\]7]' 9T o, Vhes BE Fe
25) EAdel: Aol ) Al el BEE 9519]): AE, AG, AL, AM, AO, AT,
26) T a0 AU, AZ, BA, BB,BG, BH, BN, BR, BW, BY, BZ, CA, CH,

CL,CN, CO, CR, CU, CV, CZ, DE, D], DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH, KN,

(30) S-AAAR:
10-2023-0083673 2023 ' 6 4 28 1 (28.06.2023) KR

(71) EY9¢l: AdX AR} F43FA (LG ELECTRONICS KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,LY, MA, MD,
INC.) [KR/KR]; 07336 AEEHA] AT o= MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,

128, Seoul (KR). NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

(72) W A: ¥-&4 (PARK, Eunsung): 06772 A& 52 ) SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, T], TM, TN,
0= TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

R Okzﬂuﬂiu@_ 19 LGA =} 53] 41E], Seoul (KR).

(54) Title: METHOD AND APPARATUS FOR PERFORMING CHANNEL ACCESS PROCEDURE IN WIRELESS LAN SYSTEM
(54) 2R S s T A=A A A2 AAE GBS Y D G

| &0 2EE M1 WD
F2EW JI=6HH HE HAl
GIEEXN Rt 2HE
3 P

=2
2 E APZRH 4

A

~- 5810

LR EHeZ J2E
3[2‘1‘.8%01 e O“HI/\g [}

-~ 5820

1o HO-(—D

| x*(H OHJOH ol

_5F_8P0:| e BNAE ==
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(57) Abstract: A method and an apparatus for communicating in a wireless LAN system are disclosed. A method performed by an
STA in a wireless local area network (WLAN) system, according to one embodiment of the present disclosure, comprises the steps of:
receiving, from an access point (AP), first information related to whether channel access is allowed on the basis of a first back-off count
related to an artificial intelligence (AI) model; and on the basis of the first information indicating that channel access is allowed on the
basis of the first back-off count, performing channel access on the basis of at least one of the first back-off count or a second back-off
count, wherein, on the basis of a second back-off count value reaching zero earlier than the first back-off count, the second back-off
count is ignored, and the channel access may be performed by means of the first back-off count.
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o w| B.2](104, 204)i= 31} o] Ate] Z 2 A A (102, 202)9F 1 AE 4=
Jeje] dlolE, As, WAIX, AR, T2 03 F= XA J/E=

T ot} Sy o] 4k2] w 2.2](104, 204)= ROM, RAM, EPROM,
,otE BefolH UX 2~ ), AF] WRe, A s A e A4 2y
2o = FAE 7 At st o] o] H E2](104, 204)+= St o] 4
A 4102, 202) 9] W R/ ool A2 = Aok E3, st o] Ao
104, 204)+= F4 = T4 A4 9 ZE& st 71e& S8 sk o] e
A A1(102, 202)9F A2 = 4= 3t}
Ft o] Akl $4=4171(106, 206)+= 3L} o] 42| T} & x| of Al B 7| A] 2] "
e A oA R ol A AT E = AR Hol ), Alo] BE, 5 A S/A
AT Bk o] o] &4l 71(106, 206) = BFL 0] /o] tHE
MAE A, 71, ARp Al WY R/EE S MR
5= 2L ol g, Alo] X, FX Na/AQd 58 541 5= o
o], alut o] 4] 4221 71(106, 206)%= 3Lt o] Abe] 3 g A4 (102, 202) ¢}
T UL, FAANEE FFAE 7 At o S =0, st o] o] ZEAA
(102, 202)3= skt o] 2] F74171(106, 206)7F 3Hut o] 2] th& =] ol Al AF-&
A dlolH, Alo] AR L= FA NS E $A8 5 Ao g 4= o) e, sy
ol el L= A4 (102, 202)5= 3L} o] 4] FA4171(106, 206)7F Bkt o] o] o
2 A ZHE ALEAL ol B, Alo] AR Eiz FA NS E FAISH S Alof st
5= At} e, s o] Ake] E=a17](106, 206) = Sy o] AF2] oFE|uH(108, 208)
o A= 4 9lar, sty o]/de] F52171(106, 206):= 3t o] o] QFE| (108,
208)5 E-3ll B Aol AMA| A, 7]E, AR Al W /R E 53 SAE
oA AFE = AFEA HolH, Alo] AR, T4 25/ 5& F2l8 RS
AAE = AT 2 IRl A, B o] ko] QEE V= 9] =] QEE| Lol A,
o] = St Y & B9, ey X E)A 5= Qi) dhu o] e] &4l
(106, 206)+= TA1E A&} vlol B, Alo] AR, F-4 A e/Ad 5& st o]/
SEEAIA (102, 202)F ©]-&35t A str] 8, FAlE T NS/ Y & RF
= Al S oA Hlo] 2l = Al S 2 ¥ 3H(Convert) & 5= LT}, SFu o] AFo] £l
71(106, 206)+= 8t} o] o] L& A4 (102, 202)E ©]-&3to] A ] H A
B, Alo] AR, 4 Ag/Ad 55 wo] M= AT oA RFHIE 2]
T ) o] & fl8ke], skt o] ko] F4171(106, 206)+= (PR 1) A o] E
/= e E Egs 4

o| & E01, STA(100, 200)2] 3l1}i= AP o] ¥ 528 =308l a1, STA(100,
200)2] t}E 3 b= non-AP STAS] 9| ¥ 212 s = 9t} o & 59, =
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 &
5= ) 3, B Aol A tF kg STAS] =41 A7 & A AL 4241 Al
35 A8l AP wolE Ay AAE FelEhE T2 B 19 ZEAA (102,

019.4 O_?L
o

ol

> 2 K
= M
w2
<
e

lo W ooX

ey

M

(g

(2 1o B & o 0
Lo

fu

M

ot

Il
d
E

o
oy Tt
2l

oft y
-
SN
S

¥O

e
0 oo

f

E]

X,
iz
rie
=
>,
=

2
i
B TS

=2
r
>
el
op

1-01!
i

f
ofo
>
=
o

fol
fru
21
I

i



WO 2025/005484 PCT/KR2024/007056

[43]

[44]

[45]

[46]

202)0 4 T E 7 AT dE 5, A ANEE AASHAY AN NS E
A8l AR el ol A d4b& sk F2He] A=, 1) PPDU Wel 323
%] = ¥ =(SIG(signal), STF(short training field), LTF(long training field), Data 5-)2]
M E YRS AR/ S/TAAAE 29/ 2 8 F4, 2) PPDU Wel) %39
% = (SIG, STF, LTF, Data 5)% 98] AH8 ¥ A[ZE AL gl o] L} 5357 2.2 (<]
o, AEAE o A T& AA/F A8 538 52, 3) PPDU Wl 33
= (SIG, STF, LTF, Data )& 9 &l A&5 = 54 A A2 (ol & &9, 7Y
| 2=, STF/LTF A8 22, SIGe] 2§ 5= A~Eet A 2) 58 AA/+4/
8] 531 52, 4) STAC T8l 2 8-% &= A9 Alo] 54 Q/E= 919 Aloj] &
YACK 23 o] AA /8 5/ /At 29/ 29 ol #d % 52 23
AT 3 o] dF2] UHlol| A tht STAC] &4 A5 o] A /& 5/74/
AY/RNAE S A8l AbgeteE st A H (A& o], FE/ABE /A
/vl e/atg] Soll HEE G H)E 19 w22 (104, 204)0) A4 5=

41

=

¥ @ @ ot gﬁ et S8l oy e
()]
y

o g

©
ol

Foll A, 3tk = (downlink, DL)+= AP STAZ%-E non-AP STAZ 2] T21-&

AT AHaFE = (uplink, UL)E non-AP STA 2B AP STAE 2]
& s, ek A5 F 3l A E = PPDU/SR A /AL & 5 9]
BEFE A T NA FA7]15= non-AP STAS] ol ar, =417]

2 7 e FAWM A 2] A Al F2E YERE

=

FAM A 2E e = B9 4 8 Ax(component)E E 73 EH 4 T
B FAQAEL] B AtE o ATl ds) EA s HESE STA
ol A& X Ast= F Aol A= 4= AT} BSS(Basic Service Set)i= F41 #H 2]
71 B2 0] FAl B-Eof gt} & 20) A 3= 2 7] 2] BSS(BSSI % BSS2)7F &4
alar, Zhzke] BSSS] We 24 2 7] 9] STA©] E385] 3= Z(STAL 2 STA23= BSS!
of 3531, STA3 Z STA4+= BSS20) &) oA H o & LA 3T, & 20f A
BSSE YEM = EF 1S 39 BSSoll 3 STAE o] 5218 fA8h= AW el A

o

e = A 25 o] &€ 4= gt} o] & 95 BSA(Basic Service Area)e}
AT} STAC] BSA BI o =2 o] 53t/ ¥ a| & BSA U] 9] th& STAE
o7 ZAE = gl Ao

18h= DSE e 3hA) ebizh, FA A A 7k 7 B el e

& 2] 91 BSS(Independent BSS, IBSS)°|t}. o & o], IBSS+= 2
FAE Ao FeE 7P 5 itk o Eol, thE FAL

1 A8 74 38le], STA1 2 STA27FC & Al ¥ BSSI1 3= STA3

2 STA4TFO 2 4§ BSS23= 717F IBSS Q] o 3 2 91 o Al o)) -8t 4= gl
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[47]

[48]

[49]

[50]

[51]

3k d& STAE ] AP glol A4 T4 4= 3= A 5ol 7hs st &3,
o e o] S gloll A 1l 2] A2 ¥ o] 4 T4 %] 3= Ao] o)zl LANe]
23 7ol A 5 9lem, ol & o= é(ad hoc) U Ef] A ehil & 5
Ath IBSS= APE 8184 &87] witell Tl A e 75 s ah= 7l
A (centralized management entity) 7} §1TF. = IBSS°ﬂ A STAES w4k 2
(distributed manner) ©. & 2] Ft} IBSSo| A= E& STAE©] o] STAC & o]
Fold o= qlom, F4E Al 2 8H(DS) 0. = of 3] fro] 8]-& ¥ A gFolA 2] ¢hH] A
Y] E 2] A (self-contained network) & ©] &}

STAS| AA 7Y 713, STAC] BSS el o] 24 U3t 5ol 2l &l A, BSS

o 4] 9] STAS] WA o] =& oz WAL 4= 9t} BSSe WH 7} 57| 9384 =,
STAZ &718t A& o] 3to] BSSell 2913 4= glt}. BSS 7| Rb-122] W& A
H] 2o A 2~317] &l A =, STA2 BSSOll Z $associated) = o] oF gHr}. o] 2
3t A3} (association)S 4 02 AAE 4= Qa1 FAF A] 228l A H] 2 (Distribution
System Service, DSS)9] o]-&-2 g3t o .

541900l 4] 251491 STA-T)-STAS] 71213 PHY Aol ol s 4] Alghe & 3]
thooju] gk 7 9ol = ol 2 & A2l o] §HAI7F FHEE 5 UARE, A 5ol wheA
= B 712 o] STA 7He] Al 2 a3 % vt & Iﬂﬂ‘ﬂﬂ]ﬂaﬂﬂ
ak7] A LAt Al ="l DS)o] A= 4=

DS BSSE©] 4% 12 Y= 725 oudr). Ao R, & 29 o] B4
el BSSE = 7Y U E AL e deje] 42 BSS7HEAT
5 o DS =2 Rl N ol EAal Al E wiAl(DSM) o] S el o s 5

= 4= Q) ol ¢f A AL, FA vl Al (Wireless Medium, WM) ¢} DSM+= +=8] 4 &

2 72 5 ook 4ol el 4 Al Aol 4S84l g, Ao
of el si M AbEH T} o3 wj A Eo] FULZ A= A A5 o
2 A H A 5 =t o] 9f o] o] v A o] =] A o=
oA, FAA® 4= (DS?LZ E=uEUENT TR FHAdel
S A R FE A R E 5 o, Ao el o 9
o olefM HHA o= s FAM 2754 5= 3l
N2l BSSE 2| %7 §li=(scamless) &3S A 38} a1 4] %] 34 o] =
ol 283 =g A AMu|AES A TFLEHA o] F Hulo| A&
= 5l & U EY Z (A E £, IEEE 802.X) 2} 9]
F3elE ¥ (portah)ol ghE T L AS ] 318
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o

S L A =)

AP= ﬁ?ﬂ”ﬂ non-AP STAE ol 3l A WM< Z38l| A4 DS 9] dH =5 7158}

7l 8kar, STAS] 7154 ®E8F 7FA] = A E] E (entity) & ] 1] 3t} APE E 3 A4 BSS
2 DS ko] ol ¥ o] Fo] 4=ad 4= Q). Oﬂ—aP— , 5 20 4] EA]8F= STA2
2 STA32 STAL] 7|54 & 7FA ¥ A1, 23 H non-AP STA(STA1 2 STA4)°] DS
2 NN 2B E ol 7] 5& Al st EE%, W5 AP 7|22 o2 STA 3
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et R, BE APE o =i The @ dE E otk WM el A 2] B4l 94
APS] €] 3 4] A8 )% o] el 29k, DSM Aol A e $12 913 Apol o] a4 A}
§¥ = dugam atea] F93 da = glvh AP9) bt o] 9] STAS 2 A4
¥ = BSSE ¢l X g} A E & X (infrastructure BSS)2Fal A 3 4= 3l o}

[52] AP A3t STA(E) 59 St 4E sl APS] STA o] =2 2= FA1 ¥ 3=
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
A A dlolH (e 2 9)= DSE HEE 5 gt

53] A3 DSe| ol Frhe o2 JE A A& ATsty] 98 2 A
2~ A E(Extended Service Set, ESS)7} A4 = 4% gl},
[54] ESST ¢ 9] 9 (arbitrary) 17| D I EE 7HX = U EL A7 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
ESTAS & M2 B8 4= 9la1, o] 5 STAE L LLCO EWNAI|HESFHA sl
o] BSSol| A t}& BSSE (Y g ESS ol M) o] &3 o vt atrtof ESSoll 323
= APE S 5 U 3 SSID(service set identification)S 7F& 4= 21T}, SSID= BSS
o] 2 A =}el BSSIDS} -+E .

A Al ~elo) A= BSSE Q] A4 &4 Y Ao thsl|A] o} 4% 71y
shA] erom, th5 i -2 HEf7E B 7Hs etk BSSES Fi Ao S E
3L, o] = AEHA QN AW YA & A T3] AsliA dubA o= o] &5 = & Ejol
o} =3 BSSE2 B4 o2 A A ge -
& ko] Aol AlghE glrt. gk BSSES =] 4]
ol= YU & Al Fat7] Al o84 CEE S (3= Bt
}2]) IBSS == ESS U E Q] A5 0] 8t (= 8fvt o] 4 9]) ESS U E R =
=2 SRkl 2] A o ® EAS 5 gt o] = ESS U E Q] =7F EA8F+=
AR el o E-F WEY AL F 2 sz A1, Aol 3 7] F(organizations) ol ] 3
A EYHoR FHY= FAUEYIE A= A, TA3 YA ol A
ol /o] Aolgt A2 I Helk go] FQ gk A Gl A2 ESS U ES A ¥

-

[55]

[56] 532 2 MAZE A2 o s WA A (link setup) & A EH7] A

[57] STAo] Y Ef] =0l tieir H A& APstaL tolH & &F2lst7]
WA U EL A E ¥ (discovery)dtal, $15-(authentication)S- = 3) 5}
(association)= 9 31 (establish), H.QF(security)S A3 215 Aat 55
P AY AL AA ANA B4, A A Hgolefare A e
B A Ao A, 1S, A Bt A B s TSt 4

=] & A~
B e
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[58]

[59]

[60]

[61]

[62]

A 83100014 STAZ U EH =1 2 528 3 = Ak U EA 4 &
212 STA 2| 2291'd (scanning) & 22 35 At} <=, STAC] U E L] =9 o
A 2~8t7] el A= Fho] 7 e LﬂE AE Zholof g}, STAL 74 Y EQ A
of Fofslr] Mol T3 753t U ES A E A Esto]of shi=d], 54 Ao &4
st WES A A 34 -& ~7)d ol efar ghoh,

27N HhA o] = 54 2271 (active scanning) ¥} 5 4 27l Y (passive
scanning)©] U TF & 39| M= Al A 02 &4 ~Fd B et = HE
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 XEH 9 T AS FAGSTANA Z2H 274 g Qo gt $Ho=
X 2 H 3% 3 | ) (probe response frame)S 5413}, o 7] o A, S H A= 27
WE a1 9l A g o BSSo A npA| ek o & H]&E 5 7] ) (beacon frame)— s
STAY <+ lth. BSSoll A= AP7} B & Z )& FAlet 2 AP7F & H A7} 5
™, IBSSll 4 3= IBSS W 9] STAE O] & o}7HH A

e
-1>

HZ ZH A& S8t = &5

A7 A8t A] Fr) ol & Eof, 111 Al dol A Z2H A Y-S FAlskar
H A g A Z2H S 29S8 STAS, FAIg 22 H S5 27 9] 9
3t BSS ¥ AR S A stal the AL (& 501,28 A )R o]t &
dgt Wb o g A, 2 Ad Aol A Z2E QH/ZHE e A
T AUtk

530 A mAIBHAL A A AR, 27 S 2 e A 20 WA o' 42
HaL dh 54 2ol A 2lE S FashE STAS AEES &719A
H| 2 Z A& 7|ohd o) v & 24 92 [EEE 802.110 4 A o] & &= T 2 ¢
(management frame) & SFUZ2A], 4 Y EL A9 EAE ey, 2A1H S
85l STAS & st A HIES AE FolA, T4 Y ES =l FoA g 4 )
L5 F7140m FAET BSSOl A AP7F HIE 2 )& SV H o' FAl8H=
A3hg G238k ar, IBSSol A1 = IBSS 9] STAE©] Hol 7t A vl TH LS &
gt 20E & et STAS H & 2289l 7418 vl 2 2 9ol 323
¥ BSSoll gt A H S At vp & AL = o] FehAA 2 Aol A v e

D ARZ VS HZ L& A STAS, 7418 v Ze9lell 2+
BSS ¥ Y B Z A4stal tha A E =2 o] Fsto] FAF HH R v Aol

A 2AYe #A8 5 Ak 554 290 £54 29 L s, 5
H 227 gl 454 2 d ok Felloldelay) R A 297k 2 Aol Uk,
STAO] Ul =915 w1 Fol, ¥hA) 532001 4] 21% w0l S 4 ). o

8k Q15 A2 ok WA $3409] B Al F 2 W EstA sk A
a4 A H A 21 Z(first authentication) ¥4 o] 2ka1 A 3+ 4= 3o}
Q15 HA-& STAO| 15 27 3 ¢ ¢ (authentication request frame)& APl 7|

A8EaL, ol §E38te] AP7| Q1% 5% 3 #l| 9 (authentication response frame)-<-

oby
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STAON Al Al eh= A4 & E3Heteh Q15 8 4/5Holl AFgH = Q15 29

[63]

[64]

[65]

[66]

[67]

[68]

(authentication frame)< ¥+ 3 7| ol & &3t
QN5 | Y& 215 ¢are]<+ *H S (authentication algorithm number), 15 E
@ 2 Al 2~ W1 & (authentication transaction sequence number), 3 Ell 3= (status
code), A Bl 2~ E(challenge text), RSN(Robust Security Network), -+ =3+ 1%
(Finite Cyclic Group) 5ol gt A B E L33 4=t} o= A5 8.3/8H Z¥
Aoll 3 = Y= RS A ol Aol s s, thE QW2 A ¥ A0,
F7FAQ ARyt g 4+ 9
STALS 915 27 992 AP 71] FAT 4 Tk APE FAlE AF 84 X
gl el 328 Rl 7] 28k, sl STACN th gk <152 5
—E T Atk AP= Q15 A2l o A E T & T

STA®] *éﬁxﬂ, O 2 AFH Fol, @A S33000 4 A3 4ol e 5= At 2
3F 742 STA©] A3 2% 3 7 9 (association request frame)= APol| A 54215}
olof & 0}04 A3 -5 3 2 ¢ (association response frame)= STAC] 7]

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), A| ¥ 2 (supported channels), RSN, ©]-54] =<1, 219 @ 3 o] &l
£ @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+
AHE XS Ut d & 5o, 2% &5 2l g2 theFst A d e g ol
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
0 sl e, TIM B 2= 7] ~E 5% QoS(Quality of Service) ¥ 52 AHE X
et = drk ol = Ajt 83 Tl ol 3E  d= AR EY A A
of Eat, thE BRE A ¥ A, 7S BRI ] £ 5=l

STAo]l HES o) AF2 o= Ags Fol, ¢hA| §3400) 4 Bt A 244 o]
F4E 5 vk @A $3409] H.QF S 74 = RSNA(Robust Security Network
Association) & /-2 E3F Q1 F H Aol gfar & =5 9lar, A] ©HA] §3209]
1% A& A HA 2 ZS(first authentication) ¥}74 o] &} AL 8} a1, WA $3402] H.oF
A A S dd] 1 FAgoldn: A 5 drk

W] $3402] Hot Ay 342 o & E9], EAPOL(Extensible Authentication
Protocol over LAN) 32 2| 91 & 53} 4-9J| o] (way) B =4 o] 7 & F-3l A, 3 g}o]Hl
7] A ¢ (private key setup)=- SF= er A& Eere = Qo) EEgh B Al 7 &
IEEE 802.11 ol A A o ah#] gz Kb w2l of upe} =8l E % Qi)
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[69]
[70]

[71]

[72]

S 4T BN A 8E Sl E e 3 e Ay shy] ¢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
AUSE 2, AP R/HE= STAS $41& Al 2Fst7] o $hA, &7 9 A3k
£ £9], DIFS(DCF Inter-Frame Space) & ¢F 74 Al € = v Al (medium) S 417
(sensing)3F= CCA(Clear Channel Assessment)E 3 & = At} Al 23}, 7+
A7 5 Fehidle staws)?] 202 FHE Y, G AS Fopo] Zeaje)l &
Mg Al 2Fskt) JEH ) ull J) 71 A - ¥ (occupied) H = H] A (busy) FEIQI Ao =
A/E R, 6% AP SR STAS A7) AH41e] 4418 A 2kabA] opar vl 4] 94 2
£ A A A 71k E Eof, Y W Q32 7] ZHrandom backoff period))S A 4 3}
o] 7] thel eoll ol Q) $A1& ALK 4 9leh A W v|zke] 4g o, o
2] STAES A 2 & AR Eet o7 ek &
B =2 ZE(collision)S | A3MAZ 5= Ytk
£ % IEEE 802.11 MAC * 2 & 32 HCF(Hybrid Coordination Function)E- #|
&3t} HCF+= /7] DCF} PCF(Point Coordination Function)& 7|90 & &t}
PCF+= &% (polling) 71 5+] & 7] 4] A2~ b2 0 & W& 5241 AP B/HS= STA
ol Hlolg Ze|dg Al = s U] H 0w ZRlst= W& A=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
A& Azatr] Hgh A2 A g A A 7|6k e =2 §hi= Zlo] i, HCCAY« &3
(polling) WA H5-& o] &3+ v B A 7wk A d A2 w2 & AR&3= 4l
o]}, 3 HCF= F4 # 2] QoS(Quality of Service)Z 3F4A1 7] 7] 918 vl A
M 2 WA ES F3F8H, 4 A 7] 7H(Contention Period, CP)&} B] 74 A 7] 7F
(Contention Free Period, CFP) X ¢ 4 QoS H|°|H & %413 4= 2t}

45 Fhxsto] A Mot =)ol Y ukgh F 2ol th s A A g gk AR/
H A Aol | i A 7} 7 F Gl 2 WA H i, o 2] STAE S Hlo|H (e 29
S Hislelr] Y3 woto 24, STAE-S 7447}
“10)) ek S5 A EREE 7] gk o], 54

1

N

h —_— o 1l
A& Qi) iy W e s IR E = o ALl A 57 (pseudo-random integer)
e 7HAM, 0 WA CW R 91 2] 3L ol A shvtE A= 5= vk o V1A, CW

= 747 Y %-9-(Contention Window) e} 1| E] gho|th CW I Bl = Z 7] 4k
S & CWmin®] Fo A A7k, F41 Aol A -9-(ol| & Eof, T2lH Ze| el o
g ACKS Al 8hA] 53 el 2 W o] gh& H 2 5= 3lvh. CW Jhetil B glol
CWmax7} =¥ to] ¥ &4lo] AFa w7k 4] CWmax 4-& F A sHHA] o] H
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[73]

[74]

[75]

FANE ANEG 5 Qa, dole Falo] 4 F e @ = Cwimin 4t0.2 213
t}. CW, CWmin % CWmax %k 21 (n=0, 1, 2, ... A% = Aol vl st
L@ﬂgzv@ﬂnaaﬁmmgaaﬁwozﬂ% gholl whep Mo

T 43S S E theehis Botel A% stel WAE B E ATk AL
el B E Y A e WEa o] sha, A7k S ek 5w
A 7heE e 2 Al S,

S

490, STA3:= DIFS
A% = Tk Y A
) o) 7] gk}, 71 &<t STAL,
= 7F Ak = 9l AL, Zh ko] STA-S v
A7t ?—%“Eﬂi R U ¥ ¥ H DIFSTHE ) 7] g Fof], Z}2}7F A el gl dliy] vl @
I IRE %M] upef QS Hx0 JHEE o3& 3 4 v} STA27} 7H
2h2 W Q3 IhPE ghE A EstaL, STALe] 7
A5 71 s}, = STA27F WO ¥ J} 2 E & npx| 51 3T =2
A& o] 2] STA5S] Zko] Wi @ 3 AJ7HE STA1S] Zho] W Q 3 A 7hH T} -2 7 -
o| Al &}, STAT E STASE STA27} | A & A f-eh= Fotel] & A FREE T
g WEFAL ] gk STA29] AR/ 7F R ¥ o] WA 7F A 7 A el 7 =
STA1 2 STA53= DIFS?+& th 7] 3k %ﬂ, HEAE e IR E S A7) gkt
=, bo] W Q 3 A ZEREE O] v A W@ I SRS IR E thdF Fof] ZH ¢
SAE A2 7 itk STAS ] xbo] M Q 32 AlZko] STAIR.U} £ L HL 2 STAS
|91 A& Al 2FetAl f vk STA27F Wi Al & A -f-8h & kol STA40 A4 &=
A1k dlo] B 7} 2k A 3t 4= 9t} STA49] ¢ ?%ﬂ*i uf A 7F 7 e
DIFSHHE T 718 & #palo] MEsl el wh @ 32 J}2-E o] w2 71 E U}
XYY FAE A2 5 Qi) 5 49] o Aol A= STASS] %kl 1Y
Al 7ol STA42] Al Mo X J12E 213} 3] A
, 0] 745, STA42} STAS {Holl T& o] WA 5= ). F&Eo] WA sH= 4 9ol
TA4%} STAS X7 ACK 4] tato], HolH 54l& A afahA
A49} STASL CW ZH& 2n & 59 3o ey o s 7}—%1% e A
E S 538 AUt STALS STA49F STA5S] 4107 <laf uj
Fej <l EOPOH i 7lstar Aek7E, Wi A 7 - S 7 HUJ_ DIFSHHE T
o M Q3 Algbo] XU L Y FAE A2t 4= gl
| ol A &} 3ol MH A2 g ol & P EH = o] E
: = X qlol, v A 7t 75 2 7F | vl 2 4-E] DIFS
Eo s T A% Folt) o s e T AL A
7] AH | 13HS 93 } Y= T g oA,
DIFS EEE PIFS (Point coordination function IFS)%} -2 IFS 74 3} & -3 ¥ =
QS 5 FAET Fhe] 2o AHES] T Yo 1*(Beacon) ag

R /-5 H(Association request/response), A (re)- A3 LA/, T2 H 2%/
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[76]

[77]

[78]

[79]

[80]

& S (probe request/response) ¢l 2 %J/-5 H(authentication request/response) &
ol At Ao} ZH )L wj Al M 25 Alojstr] flste] A& ¥ = T ¢lo]
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), &5 ACK(BlockAck),
E% ACK 87 (BlockACKReq), NDP & 4| (null data packet announcement), E &
A(Trigger) 5ol At Alo] L Y2 ol L dof S5 Zef o] obd 35
DIFS 747 5 493 993 5 20851, o] 4 e ele] &5 e el 4
SIFS(short IFS) 7 7} 3 W ¢ 52 2=3) §lo] A1 Tl el o] Bt el 3} A B B¢
= 28 S Al(FC) E= o] B (type) B =9} A ELEFS] (subtype) & =0l o] &
2= 9]

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
A= th A F A E = e F 2y g FAIT 5 Ut o] V1A, AIFS[]
7hAMEE e TS dole =), e el ' 4 daL, 3 S
Iz Qo] opd Alof e glo] & = Ut}

5= E A7 A8 5 9l CSMA/CA 7|8 29 9)
Qg = ol

A<k vhe} o] CSMA/CA M A Y FH-E STAC] WA & 215 A4 8k &2 4
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 £+
| wf A A 2o A AT = = A E Bekstr] 9 g Aotk 7H Al el o
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)
5hi= gholth, Wb NAVE 45 ghe alg el S8 STAC] ol
o] w) 4] o] A}go] o A o] 9= 7|7kel) B Tek i1, NAV 4 F418H= STAL
g 71 et vl A HA 2~7F FA R o E goi NAVi= 2Z & 9] o] MAC &t
(header)®] "duration" 2 =2] gtoll 7] Zsle] A= 4= gl

5= 59] o Alo| A, STAL-S STA2E H|o| B & i@s} A} 8har, STA3= STA1%
STA2 7ol Sals] = 2o dF = AHE 28 3] o] H (overhearing) &
iz 9120 Q= A ew AP e,

CSMA/CA 718 229} F41 F 2ol A tha=2] STAS] 419 &= 7 & 2
27171 el A1, RTS/CTS S # 91 & o] &-3h= w7 U0l 284 4= gl &
59] el Aol M STA1S] Falo] =3 3= &k STA3S] Al elo] Ald 2t v A 7}
§7 AU AT S5 T 2, STALS STAI A 88 ol s g et &
SATh. HEi=, 5 59 e AJoll A4 STA29] <S4l o] =3 Hl3= 5 9F STA3] 7 e]of Al
A w7 {5 deleka A4 5 k. =, STA2E STA3 Al 3] & &=
o s Jet 4= vk STA1 STA2 Fe] Hlol B F=741& 423 317] o] RTS/CTS

Al

-

ofy

!

(o]

-

e’}
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[81]

[82]

[83]

[84]

[85]

[86]

ZY o] wEhe B3], STAI H3= STA2 T2 3huho] £l 9] ¥ho] STA, =
STA1 H=3= STA3Z R E 9] &Aalof] th 3k 7l g]of A4 H 9 vke] STAo|, STA1H
STA2 ko] Hlolg F4l Fet Al HR/E A wmdtA] s o 5 3

T-A A o2, STALLS 7l 2] o] A7 (carrier sensing)-S -3l Al € o] /\]‘*Q‘Q.]_ A
A5 A2 5k 224 Alelof Al 9] SHl A, STALS Al dollA] A
HE ol A A7) B /\]i AL 5 (correlation)©l] 7] 2 38Fe] A HF 75 A

B E A4e 4 vk 3k, 7 gl elo] Al Sol H STA1Z NAV(network
allocation vector) E}©] U1 (timer)& AF&3to] A G AR el & AFS 5 3l
STA1S DIFS E¢F Al d o] 5 Aefel g Mo = =3 T RTS TS

STA200 Al 4418 4= 9Jt}. STA2-S RTS Z 8 Y-S =413+ 74 -9- SIFS ¥l RTS X
dl ol thet &l CTS Z#l 4-& STAL Al 413 5= Tt

STA37} STA2S. 27 E 9] CTS Z e Y& eu 8|0l a == AT STALS =
FHORTS 2o )& W s of e o= It d, STA32 RTS Z&| ol 234 7
| o] A (duration) 8 B.5 AF-&-8to] o] F-ofl A2 o2 FAlE = 2 ¢ 541 7]
ZHe & 01, SIFS + CTS Z 2| Y + SIFS + t o] § Z 7 + SIFS + ACK 9 ¢)
of 3k NAV Elo] & A e 4= it} 1=, STA37} STA37} STAI S 2 H-E] 2]
RTS ZH Y& Q3|03 == gIA 7 STA2Z F-E 9] CTS ZH L& 2 H 3
o] @ e 4= AT}, STA3= CTS Z e el 3234 FalolHd A HE AFg-8he] o
Fo d&EAom FAE = ZH Y F4 71 E £, SIFS + ol B Z#H Y +
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] & &
H3loj " e 4= gl 1o) uhel NAVE A4S 5= glth STA3S NAV Elo] 1
7P RV Ao M2 2 dE e A9 A2 2ol E3ld F o
A A RE ALESto] NAV Efo|H & 78418 5= 91Tt} STA3-S NAV Efo| w7 vhs
H 7] A7pA A E MM E A 5HA]

STAI2 STA2EE CTS Z | & FA1% 735 CTS Z e &f srAlo] ¢4

A RE] SIES Fof) tlo) B Z 791 STA200 Al 218 5= 91t} STA23= o] B
IZyols AFa o g 4138 43 SIFS Fof dlolg Zgole] o3k 2wl ACK

oz 7| 912 STAL0] 4218 5= It} STA3E NAV Efo| 7L gk ¥ 7-5- 7] g o] Al

|

Ea o] AL I YEAE AT 5= 9t} STA3S NAV Blo| ) o] 1t
1B DIFS 5}t A o] vh2 didol] ofsff ARS 5 4] @& Ao AA3 7
H e ol b A AR CW)7F A Foll A QA RS A =T

= A A 280 M AL = SEelg) Fe

PDU)E TH]

m%
;9
v
K3
fu
!
2
3
T
=<
é

Sol g4 42 8 e gaol

1=
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[87]

[88]

[89]

[90]

[91]

E MAC AlZF o2 HE o PHY Al&Eo A= 4 L= =9 %331 MAC
ASLZREH ATH = ARCEE £, dlolehHE L] FH 2 4351
F 2018 = v}, 8k PHY AlSol M= A1 = 2y Qle] fasdh 2 s

7

(preamble)e A&t ¥, Z | PE 9] & t| & W HE Fsto] PHY AlF 9] 41
T HHAAEMAC AT SZ Hut,

Al A 2ol o] AR HA/FNS Zaole] 8 R o] o

A, ol & A PHY A5 T2 EZ do|H §Y (Physical layer Protocol Data

Unit, PPDU) £ o] A o] # ],

71%+-2] 91 PPDU+= STF(Short Training Field), LTF(Long Training Field),
SIG(SIGNAL) 2=, 2 to]E|(Data) Z=& ¥ 3+ = glv}. 714 7] B2 ¢l (o &
50, & 79 4] A 8= non-HT(High Throughput)) PPDU 32 ™12 L-STF(Legacy-
STF), L-LTF(Legacy-LTF), L-SIG(Legacy-SIG) L = % dlo]g] H=xto & A=
I Atk 3 PPDU X 2] & 5(d & 9], HT-mixed 3 PPDU, HT-greenfield
39 PPDU, VHT(Very High Throughput) PPDU )¢l whebA], L-SIG & =¢} H] o]
Bl = Afolo] E7FA QN (= tHE & 79]) RL-SIG, U-SIG, B]-2| A A] SIG &
=, B]-d A A| STF, v]-d A A| LTF, (£, xx-SIG, xx-STF, xx-LTF (2] & £9], xxi=
HT, VHT, HE, EHT -5)) 5°| %4 5% v} 5o} -4 A <l ALgke] thafj A +=
T 7L zlz o}oq kel /\au}

STF+= Al & A%, AGC(Automatic Gain Control), TFo] A E] A 8] 2 31 A 7
7] o& g Asola, LTF= A d 4, 734 o4 4 &5
th. STF¢} LTF= OFDM &2 Al 59 713t 2 Ad F4-& 98 Al
AN

SIG %E‘: PPDU %41 @ 4lof] A H = v kst AR E 383 5= 9t} 4
ol E

2 E0],L-SIG E== 24 E& A Y 31, L-SIG == 48] E ¢ o] E(Rate) 2
=, 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
2t 4_%1 go|Eo) gk JHE 23518 = Qi) ol & 9], 12-8] E Length T ==
PPDUS]| do] = AIZF Fdlo] Aol #et JHE 318 = T}, o & &9, 12-
22 24744 5 9t} ol & E91, non-

H| E Length 2 =9] 412 PPDUS| B} = 7|
HT, HT, VHT, %3= EHT PPDU¢| thal A, Length D=2 L& 34 e A4 E
4= 9t} o] & So], HE PPDU®) thal A, Length Z = 9] 26-S 3] 4= +1 FE3= 3
o W= + 28 AAE 4 o)

t]o] ¥ & = 3= SERVICE & =, PSDU(Physical layer Service Data Unit), PPDU
TAILH|EE 238 4= ¢la1, Q3¢ 9o = o v EX 2315 4= 9l
SERVICE HE=9] A3t v E= Faldbo A o vl Ea] o] 57|35 A&l AL
&2 = Stk PSDU= MAC A5 0l A A4 2l 5= MAC PDU® tho-5tH, &4 7

ol A AA/ol E 5= HlolE| & ¥ 3813 4= 9t} PPDU TAIL H| E+= A HT &0
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AHlE gestr] el olgd = Aot #d v E= dHoly Ho] ol & A&
Ao v = BtET] fafA o] &2 5 St

[92] MAC PDU:= T3 MAC Z 2| 9o ufelr] Ao 5, 7] 22l MAC
T LS MAC 3|H, &Y v, 2@ FCS(Frame Check Sequence)Z -4 H T},
MAC Z#}<& MAC PDUE 14 ¥ o] PPDU £ 2] d| o] ¥ ¥&-2] PSDUE &
3}04 50121\_]/ /\151 2= 01

[93] MAC 3|t &= Z &< A o1(Frarne Control) Z =, 5 ©| A (Duration)/ID & =, 5
A (Address) B E & E3) LYY Al dE = Ty F2/74500 e
gt Al AR ES XS 5 Ut ol A/ND HE& dd 2 Y 5& Sl
7l gk A te® A = vk FA A HEEEL 99 4] AKreceiver)
F4, T4 X}(transrmtter) T4, 52 A (destination) T2, & Z~(source) T4 E L}
Bhd o= glon, Ay 4 e d s il 5 Qluh A2 A of(Sequence
Control), QoS A 2] (QoS Control), HT A} (HT Control) A E L =5-& ¥ 3}5} 0],
MAC 8|t o] 27} o] e d =59 -4 2 Ql -8 IEEE 802.11 £+ A5 3
£ Aok

[94] d-t]o]E] PPDUNDP) -2 Hlo] 8 =5 231314 &= 3 8l 9] PPDU *
W& 9w gt} < NDP-2, Y HE4 Q1 PPDU ol Al PPDU X 2] 9 £-(Z5, L-STF,
L-LTF, L-SIG ¥, 2 37 } o8 EA A Hl-#) 71 A SIG, H-# 71 4] STF,

P

T
RYA
s

H-H A A LTF)& 3E3tstal, Y A] 355, Hlol B E =) ¥ 3hshA] %= 2|
%E%%ﬂlﬂq

[95] T 78 B RN 7 A 85 S 9= [EEE 802.11 E&o A A 9 ¥ 3= PPDUY o A|
E& BAg ot

[96] IEEE 802.11a/g/n/ac/ax & 2] F ol A& thekst & gl o] PPDU7F AF-8-= 1T}, 7]

221 PPDU ¥~ "(IEEE 802.11a/g)-> L-LTF, L-STF, L-SIG ¥ Data 2 =& ¥ 3}
3o}, 7] 24 01 PPDU "2 non-HT PPDU * ol g} A& =% ItHE 7(a)).

[97] HT PPDU ¥ "A(IEEE 802.11n)> HT-SIG, HT-STF, HT-LFT(s) 2 =& 7] &4
°l PPDU ¥9lo) £7}4 o & ¥3}3ht}. & 7(b)ol] :=A]¥ HT PPDU ¥ *8-& HT-
mixed o] 2}ar sk 4= 9lt}, 714 © & HT-greenfield 3% PPDU7} A 2] €
4= 1o, o]i= L-STF, L-LTF, L-SIGE ¥ 3%} %] %31, HT-GF-STF, HT-LTFI,
HT-SIG, 3}1} o] 49 HT-LTF, Data L = &2 A ¥ 3= E9lof] g &3t} (v] X2 A]).

[98] VHT PPDU ¥ “J(IEEE 802.11ac)2] ¢ Eﬂ VHT SIG-A, VHT-STF, VHT-LTF,
VHT-SIG-B 2= &, 7| ¥-4 Q1 PPDU X "of| 7}4 o 72 ¥ 3L 7(c)).

[99] HE PPDU ¥ "/ (IEEE 802.11ax)2] 4 aﬂ] RL-SIG(Repeated L-SIG), HE-SIG-A,
HE-SIG-B, HE-STF, HE-LTF(s), PE(Packet Extension) ¥ =%, 7| ¥-%] 91 PPDU ¥
ol 742 o 2 F 3T 7(d)). HE PPDU E 9 8] A3t o Al S0 ulba} 93
A7t A ALY 1 o7 dakd 25 Ut} o & o], HE-SIG-B ==
o5 AR AHMU)E 91§ HE PPDU 9ol 3285 51, Tl AR 2HSU)YE ¢ ¢
HE PPDU 3 "9l = HE-SIG-B7} 385 #] ¢F =1} E3 HE E ] -7 W (trigger-
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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.

[100] 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}

[101] % 7(e)®] EHT MU PPDU<= st} o] %Fo] AR-g2fell o gk st o] 4] d] o] Bl (&=
= 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}

[102] % 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

[103]  L-STF, L-LTF, L-SIG, RL-SIG, U-SIG(Universal SIGNAL), EHT-SIG Z =5 &
A AA STAONM E £ D O3 & AT ¢ e lay 2 Wz o 43
2 B gl o] Fuk= 1A () & 59, 312.5kHz)ell 7] 8kale] ufsd = 4= qlt}, 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
oA Hx A Uadd £ JEF iy 2 Hxs o] Azl Ausgo 5
= 2HA (o] & £, 78.125kHz)0l) 7| Hkalo] s = 4= it} o] & EHT H %
(EHT modulated) ¥ =& o] g}ar A3 5= glo).

[104] o] 9} f-A}&HA|, HE PPDU ¥ " o) A L-STF, L-LTF, L-SIG, RL-SIG, HE-SIG-A,
HE-SIG-B = 5& 2 ¢ -HE W% = ¢} A 3}a1, HE-STF, HE-LTF, Data, PE 2
CESHEWE Egta A 4= Q) 3 VHT PPDU X W o) A L-STF, L-
LTF, L-SIG, VHT-SIG-A 2= 5& ¢ VAT "z B =ehal A shal, VAT STF,
VHT-LTF, VHT-SIG-B, Data 2= 5-& VHT ¥ % F=g}ar A sk 4= Qi)

[105] %= 79] EHT PPDU ¥ 9 o] ¥£31% 3= U-SIG, & B0, 2719 A& & &
A&3H= 2 712 OFDM A £)& 71 22 T4 2 4 Itk U-SIGE 18t 2 4 E-(ell
= 59|, OFDM Al 8)2 4us?] Falol S 7HE 4= 9l a1, U-SIGE= A 8us2]
dlo] g 7HA = At} U-SIGE] 2t A &2 26 H| E AR E £21817] 98 A1-8=

9tk o & S0 USIGY] ZF A1 E-& 5279 tlolE] B3} 4 7] sfdal E& 7|

22 %

A~ A~
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[106]

[107]

[108]

[109]

[110]

[111]

[112]

U-SIGi= 20MHz DHE TAE 4= Q) o & 59, 80MHz PPDU7} 74 ] +=
75, 20MHz &9 2 5 L g U-SIG7} H-A419 5= It} =, 80MHz PPDU W9l &
A gk 471 2] 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
w9 o] U-SIGE= gl e 4= 2l

U-SIGE FalA = o & 5o A 7Hq FE A 2 H| E(un—coded bit)7} %41
2 4203, U-SIGE] Al 1 A E(A & 501, U-SIG-1 1 E)S F AHE AH F A
S XHE AR E $2080a1, U-SIGE] Al 2 A E(dl & E9], U-SIG2 A E)S F A
HE QR T YA Y HE QRE $4138 7 Atk AR E AH (A E 591,52
AP E A F& HE)oli= CRC EUE(dE BEo] 41 E Zolo ) 2 gd A=
(& Eo] 6 E dolo] )7t 23514 4= Qlr) Bl B == 2554 2y
o] Ed Y] Atrellis) & <& E.(terminate)3}7] Y&l AFEE 4= a1, o] & Eo] 002
AAE 4 o

U-SIGel] &3l 215 = AR E AH =8 A-59 x—4,(version—independent) HE
E 3} H A& 44 (version-dependent) B| EEZ 72 4 3t} o & , 52 79
FEAEA] & A &2 PPDU E 9 (¢ & 9], UHR PPDU %)< U-SIG7} ¥3}
= 4= 9l o EHT PPDU -"Wo|| ¥3+% = U-SIG B =9] ¥~ 93}, UHR PPDU 3
ﬂQJﬂQ:U&GﬂEQﬁﬂﬂHtwmgaﬂmEE%%%§¢&hl
HA-EEA HEES AR B A7 71 ol 4= ok

& EOL U-SIGS] WA= 4 B EE9] A7]|= a4 Ao 7 7pH A A 4
ATk W A=A v EEL U-SIG-1 4 &l 7k &= A, U-SIG-1 A & U-
SIG2 Al & o] 3dE = ot HA-SH A HEES -S54 N EES
A 1A HE D A 240 H|E Fof tpst A o= B4 4 QT

& 5o, U-SIGS] HA-SHH N ESL 3R ES B84 ¥ 2]dEx}
(PHY version identifier)E ¥+ 4= gJ o, o] A H = <=2 PPDU2| PHY B &
(el & E9°], EHT, UHR 5)& A A3 4= At} U-SIGS] HA-SHA v EEL 1 H]
E ol UL/DL & L(flag) =& 283 5 vt 1-¥]E UL/DL flag 2=9] A 1
& UL S-41o] #4531, UL/DL flag 2 =2 A 2 352 DL 5410 e o}, U-
SIGE] B A - 4 H] E&-2 TXOP(transmission opportunity) ] Z o]l &3k 4 B2,
BSS Z H{(color) IDl] #3 A H & x3Ht 4= Q)

o & Eo1, U-SIGS| HH-F44] i EE-S PPDUS (el & E91, SUPPDU,
MU PPDU, TB PPDU )& A5 4 &= (HH A o =2 A 1 }% ARE ¥315 =

2

It
lil m

A

PPDU £5418 Yefr] E o g AR 7FU-SIGo]| £3HE 5= gt} o &
U-SIG+=, t & Z-o) 28k 4 1, v]-# 7 A SIG(el & &1, EHT-SIG EE% UHR-
SIG )l A8 = MCS 7| el tg A 1., 1]-2] 7] Al SIGel DCM(dual carrier
modulation) 7| (s & £, 4 N E F 72 A B I o] Aol A AALE
(reuse)sto] Fah= TRl HATE] &} frAFgE A3t 5 A shr] Yk 7IH)o] 485
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[113]

[114]

[115]

[116]

[117]

[118]

[119]

A oFE A B A K, B]-E 71 4] SIGE #l &l AFEH = A E 2] gl g
AR, B-2AA SIGZE A th ol AR A=A o ol he AR = ¢ *

A
kst 4= 3l

PPDU i*ﬂ S A 2o s AR T A= U-SIG 2/5E+= H]-H 7 A
SIG(el & E°], EHT-SIG %1= UHR-SIG )¢l 32349 5% Qlt} o & 501, H]-
# 7] A| LTE/STE(¢] & S o], EHT-LTF/EHT-STF == UHR-LTF/UHR-STF 5)°]
EF el tigk A B, B]-g A A LTFS] 4 o] X CP(cyclic prefix) A ool t st 4 =
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-SIGo| 7t £ 3te =5 Q) a1 H|-#| A A] SIG 7F EgHEl =5 Q) 31, U-SIG®])
E3HE A H &} |- A A SIGol E39HE = QW o] £9te] oM AN E 5= 3

2

| s A Y& PPDUS tf o & S0l A Shit o] o] Fabr f-ulel] Al a7t
E Al (present)sHA] %= PPDUS| 5415 o m| & 5= It} o & &, T3 74
ol AV Ty L H A H o] F&l Z(resolution))i= 20MHz, 40MHz 5 2. &
ol 5% 9}4 o & Eol, 249 7] o]/2] PPDU t 4 -l sl A ] A&
B ol A4 5 )

%79 < 1 | 5] HE-SIG-B, EHT-SIG ‘& ¢] B]-d| 71 A] SIG+= 4l STAS A ¢
Aol AR E Eghst 5= Q) vl-gl]| A A] SIG= F o] & 5hue] A 52 F aE
T AL, s A2 duse] Aol & 7HA o T EHT-SIGE 9 &l AH& 5 = A
Eo] 4ol T3 A H = o] A 9 SIG(dl & E°, HE-SIG-A, U-SIG 5)°ll 3 ¢he
T Atk

HE-SIG-B, EHT-SIG & 9] H|-#| A1 A SIG+=, %52
£ %E(user—specific field)E X33t 4= ). &%
MER o7 FdE 2= 9lr)

A AoIA, FE A= AR S5 Yok o) S Eof, 1l
OFDMA (orthogonal frequency multiple access)”} A -8 %] = ¢} & B0 A ¥&5 2
=7F AErE 4= a1, B STALS 53 314 U] 92 53] PPDU E &
o], PPDUY] Hlo|E )5 4213 5 lth. OFDMA7} 4] -8 ¥ = 8]-¢ 5 H. =0
M= ] AR A= Aol gt ke t 98 F 3l PPDU(C) & E°1, PPDUY ¢

o] )& Al = A

AbEAREA Do) 7= ARE AHusen) ] NFE V2R AAE 5 vt sk
o Abg 2} E5 H= H o 270 9 A& AF H E(user field)E £35S 4 Aok 4
AR-& 2L E E (user field)= MU-MIMO & 9ol ¥4 ¥ 711, H|-MU-MIMO & %<l
#ddEd 9

T gzt CRC M| E 9} Tail H| ES ¥ 38 4= 9151, CRC | E 2] Zo]= 4 H]
ER AAE 4= 913, Tail H| E 2] doli= 6 H|E R 2 A ¥ 31 00000025 44

=
2 4 9t} 5 == RU &9 A H(RU allocation information) & £+ 4= 3l

= (common field) & A& 2}-
4= QAR EAY dE==
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[120]

[121]

[122]

[123]

[124]

[125]
[126]

ChRU & A Ha= 59 AR AKS, =79 741 STA)©] T 5= RUS #14]
(location)®l] #3t A B & ¥x 313 4= Q)

RU= 552 7 o] B0 (= E)& £33 5° 9lth. 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 =0 th3] RU @9 2 Akl o] &= = gt}

PPDU tf] &} Fof u}efA] 287453k A7) 9 RUZF A 9] 5= At} RUE 4 &
¥ += PPDU X% (o] & £, HE PPDU, EHT PPDU, UHR PPDU 5)¢l th3] A &
AstA 3= gl Al 4 ejd % Tt o & &9, 80MHz PPDUS| 7 9- HE
PPDU®} EHT PPDU 2] RU H|X] 7} 4ol & 5= it} PPDU t 9 & H =2 2 &7}Fs
sk RU2] =7], RU 7<=, RU 9 *], DC(direct current) A B .7 &) o] Y% @ 7}5=, 4
(null) M B Ao} FA] H A, 7he AEA g fA D AF T -2
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
AHHD 75 gl AEA ol A 2 F5 U

RUS A A Q1 A7] &= F4 = g4 % ok whebA, 2 7iA el A 2+
RUS| T A1 AV(F, A-&8hi= B2 7l9)E Aldk5 o] #] ¢k o1y oAl # o]t}
S B Aol A A o] T E (o & 59, 20, 40, 80, 160, 320MHz, ...) ol A,
RUQ| 7]4== RU Z7] )| upehr] debad 4= 9l

5= 79] PPDU X E A 2hzf o] H o] W32 o
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[127]

[128]

[129]

[130]

[131]

[132]

[133]

1
HES = 0}7] 2 x% of = A= Nﬁ UP(DNN Deep Neural Network), <%+
(RNN: Recurrent Neural Network) 2 71541 2174 (CNN: Convolutiona
Network) ‘& ©| E3st¥ )

AI(®ES= AUMLE A 3)2 52 21 2 5] 21 (Deep learning) 7| RE2] 913-4] 5
O =2 AdAE F YA, & IYAJ ol A o]l A = & ot} =, 2 T Aol A
AI(fES= AUMLE A )= 1A E A9 & 32 4 =A@ 77 & =
o], UE,RAN, HIEQ A == 5ol A &5H&= A5 7es 53T T+ U

AE AN AUML 71552 Ho] B A2=9f T¢F A B {hol] T o] Hlo] B & ul
oHOk e T HFSA BAdg vnke & gt} H 2ol = Al A U] B

7hsshA sk ARt ek 22 A AIML ool A ol what,
3=l = dlol B 9] oA & o W3] A sk A vF 1l gkl of 5F= Hl o] H] 9 Fol

,_.
Z
¢}
=
=
o
=)

1 o

2 K

2% F k. FA U ES T 2 FAlo] de] Byl upel u gk o] o] o
a2 IEEE 802.11 WLANT &2 - U ESI A& S8l AdE 2 o= o 4dd
t}.

AUML &a1e] 5 A stsh= ol A U] W& g A2 ARE, T B ol 4] &
1 tii" AEd 2 HJLE A ATTozN Fd 2 LﬂE =19 A

& FEN7IE= H B=gol d 5 vt o]y g ehare] o] vl & A< sl < AL H
%HOl:OVWlw}E}WLAN FHEUEANL st A A s A
oH AVMLE 283t 5= 3]
A/ML 2.2 -2 A5 3} 3 Ol 5 7hsskA atv] el 8 R A TEA LS

A 3}1“ T4 dagFe ST Al RE S A 5 T —g(superwsed learning),
H] %] %= &} <5 (unsupervised learning), 73} €} <5 (reinforcement learning) 2 sl & vj]
A 111&@P*%$$0411ﬂﬂﬂ:ﬂgﬂﬂq

AIML 29 o] A 2L 7] Aol = AIML 2.9 A}8-2(o] &, AP 2 non-AP STA),
Y E =L w3, A At 53 2 AIML 5E A4 A 3} g2 o] 2] 840 uh
o B2 Fol AE wglo] Aadh 4 Qlu) Ak o g AIML Bl AIML F 3
ol Aa g dlolE = o & Hlo Bl 2 ks, o] 2] 3 A 1. 53]

A

FE = FA Y EY I e RS = 4= 9lv) ofvk WLAN MAC ¥ PHY

A Z2EZE FFF7EFAUEYNA T2 22 AT 7] AR 3

eHd A O?AWOE Jéﬂ AR o Aol A& A YAsA £ dor = A
51 2= o]
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[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

e o] 2, AI/ML-2 CSI 3] =9 QF=:(feedback compression), w-AHE A d A 2~
(distributed channel access), = 7l 41 (roaming enhancement) /5= H E]-AP &
A (coordination) 4 x}ell A-&= 4 .

AUMLA] 7| 23 Mo 5 719 B2 o] 2 3te] A Y oA 28 aleli A3

T 49 1:/\]_1:4 3}94_ 7Lo] A }\]/\Eﬂ /‘]’Oﬂf\ﬂ g AA A~ 9 L} O3 7
A7 S S ol sl A= mo} Fg Ao A A Ak ]
Aste], AUMLe] 7] Z2&to] A8 WMo FhEE o]gdte] A Y AN LE
s ati= Hatol s A st gkt

582 ¥ JHAloll & STAoN 2l sF3f 5= el A o A& A str] g
Lol & 82 STAT non-AP STA Hi= APE &€ 4= gt}

STA-Z Q13 A 5 (artificial intelligence, Al) F- 232} A E A1 W Q = J}-2-E o
71 Z8ke] A A 271 3] EE A of i-9f B Al ARE A2 EJAE(AP)
2HE FAE 5= ATH(S810).

S810 ©HA| o] A el STAZ A1
HAl g E] AHE AP AT
EEECH ]HH oﬂ/q]_/_\_a 3§

i

O

LI IFFEE A dsh=A] of Fof I H A
t}. =, STAS A/MLE o] &3

U= 104 & el Al JRE
APE HE T 7 9t} o] 8ol A &= STAC] AUMLE o] 83 Mo X 713 EE 53
g A A5 T%ﬂ? Ae= UEtl = AL AR E APE A

714 gkt

A1 AR A1 MWL (back-off) TFEEo) 7] 23] 214 oF /q] =358
LeR el 71REeto], STAS A1 W Q.32 712 E W= A2 M Q 3 712 E 9] 4o
5 hfel] 71 &3] Al A 25 S8 e 5 2 TH(S820).

TAH R, STAS Al WO X 7L Eol] 7] x8ke] A Y AA| 28 ]88 o
T2 e = Al AR E APEREH T4 7 vk Al B R e 2 Qe
2 0 Y9 55 B8 STACRE AF=E 4= 9l o1 o]of A|ghE = 412 o}
=3

[e)

Bl ©
=
A
I

(13
=

o]

AR
P
4=

4> 4>

—

o =

o =, A1 AR} Al e T 7}%1;01] 71 Zz8to] Ad AN AE F]L5HA &
R 3= 75, STALS A2 M9 3 L E(Z, & 40 ZAJH 7] 22|91 41
2Ejoll A o] W Q3 ke Bl 7] x5} zﬂk—i N 2= HAE e 5= 9l

>~ il

]

B OB

LS Ure A2, Al AEIF AL MO L2 E o) 7] 25te] Y AN AE 5] 83
& Hel &= A5, STAS Al 222 3 All e 7 Eet A A E (<
Z,A1 MO E e ES 7] JIEE S 93 AR 55 55, 59
Al WMo gL E) AH ¥ AR 7| F5te] A1 WO LS EE A /AHA A

A
k4= 3l

Q] of & STA% Ad DA 25 =3 2 do) e A E=
H ZFo] Hojx sl E Al B2l ¢lEsle] Al e JlEES} AHH A

Bl
3h
5 53 5 9lrh F AR A A A S s Ay

%
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[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

g 9] X (density), A E AER, 2 2] ZH (interference) &) J STA! tff
QB (ol 2, STAS] HolH F(queue), BSS {F H=1= BSS ] A 1d @B 3]0 H
(overhearing) A K. ) T 9] Aol = et bE T8l Al W Z 7h2EQL il 4
HE FH85S ohgE o vk

of W, A1 WX I E B A2 WO FHE 747kl Y A 2E 98 It
2 E the& Aol Al2HE 2 gl o} o] o) Al gk = A1E oyt

wNALe] A A &, A2 W FHEE ghol Al M R EHTE WA 0
o]l =dstel] v|ukate], A2 W Q3 FhEE= FAE AL A AA| A= Al W
FheE o & == = vk =5, A2 W b E gho] WA 0o dstr] et
%, STAS A1 W Q X Jh&E o] oo =G 3hi=%] o] o] wha} 2| A A2E
TS 5 At

A1 T E o] FhEE tho] X x = ok Al Mo FhEd] 7] &
sto] A A 2E 3884 B5S HEh = BEIFAPRFH 4l F o] 7wt
ato], STAS A2 Q3 JhpEof & fd A5 Ff & o= 3l

A e g2 o2 Al WX FHEE Lol A2 e JheER T A
00l :=gktoll 7] Hbatol, A2 W X FHEE e f-#] 5 L STAL A1 W23 7}
SE wE AL NM2E FAH ATk A1 WL E TR E ghol 00] Hol
e}, STAS A A5 FhF 7 o A2 W Z I E gL §A48
A

B A EOE o &2 Al e JEE fo] A2 Mo X JLEERTEHA O
o gl 7|ukate], A2 Mo FheE g1 WE gho s AAE G A e
T I Ed mE Ad A ~7FSTA 28 5=a€ 5= 9l

B A EOE o &2 Al e JEE fo] A2 Mo X JLEERTEHA O
of =gl 7]wkate], A1 W QL b Eo) whE A NA27F STAC o 3
AE o, Al ML E LE g Al o) HHH o s A= =gl
A o=, STAL A E AAM 25 54 A do] theh BE H+= STAC] the A H
o Aol stE Al dol st & 53 g3 Al M EZ I E glo
AAe 4= 9it}, o] w], STAS A1 WO < 712 Es e AWE 55 g
FHAIEANE U2 AIRES S8 Al e X b2 E ghS 853 5

5 89| Aol A A 3li= HhE S 19 A1 vl ulo] 2 (100)0] 2] diA 43 =
4= 91t} =, & 89 STAL A1 tyulo] 2~100)2 T E 4= 9t} o & S0}, & 8
o] A1 Hute] 2~(100)9] st o] o] ZREAIA(102)= Al =23 e E A1 e
Z I Ed 7] Zxste] Al A7 S LA o] Fok A Al JEE APR
FE] st ol el V110605 Sl Al = vk Al A BIE AL e
FhEE 7] Zato] Ad AA| ~E 518 FHS e ol 7Rk, shu o] 4he]
ZAA102)3= A1 WX TR E = A2 MO X FHE Fof Hof L st V]

Zoto] Y oA 2B ST 4 k.

(o]

[u—

m

o
il
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[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]
[163]

[164]

ol b, A1 ko] 2(100)9] Bt o] o] Wl 2a] (104 sk o el & Al A

(102°]) 21614 A= 45 52 g o 4] = o o A el A A e
e ey 99 JEEe A48 5 g
01 2 ) Ao nhE APY) o al FAE= e U A2 A 9%

Holt},
AP=AI R 385 A1 WMo Z J2E9 3 H JH el g ARESTAR
e S8 S5 9l THS910).,

oo wtet, APi= A ¥ 2] E] H BE F3l STAC] A

IISEEE /gzé//\}gﬂ 4= 9li=x]

B = s
= T A TE“]LET}\}\

APE= Al Ed 3 A E A Mo X FHSEo 7| =
A ool HEE Al AEE STAL E A4 4= I th(S§920). & o &, AP:= A Y
H) G E sol whek AL 2 Ea e Al QS TR Bl 7] ko] AE oA

22388 12 AAT 5= 9]

Al W T E W A2 Qs 7}5%5(5 nj 2] Aol
o} FaE = AQld AM s dApeE  8s FEste] A ekl
> At gk

599 oAjell A A St W & 19] A2 Y ulo] 2+(200)° %HH T3
T Ak =, =99 AP= A2 HHlol 220002 73 5 . d & , 5299
A2 luo] 22(200)9] Bt o] o] ZE A A (202)F Al A3 A H xﬂl ELRE
FFSE S AHHEH Ao AR E STARILE 3 o)l 4ko] 459241 7](206) 2

ol A 5= AT By o] o] R AAM(202)1= AL E 2 HE Al e
ﬂTEOH 71 z8ko] A MA 27 3G E A of Fof I E A1 AR E STACE
ahit o] el H2171(206)5 T AER 4 S

Lpob7t, A2 v BfFe] 2(200) ] &Ft o] 2] ﬂﬂPﬂ (204)+= BFL} o] Aol L EAA
(202)°l ol M A= = AT 5 99 of| A = Fmdt= oA Eoll A AW sk
WS T g HEEs AEE T

ol dtol M= & 8 I & 95 FZ3lo] A d Al /MLoﬂ 7| zsto] A Moz
THEEE ol &sto] A d MM s stz Aol thal] -4 4 o = dE st
5 gl

Al X 01 1

E A o] A Ao &, STAS A/MLS} A H 7] 3 2] E] (o] &, AI/ML-E- 9]
gsto] Mo I ES AAT ¢ e AL EhE 7HE 5 Tt o &, STA
2 A/MLE o] §-3fo] e > 7} E S 443t 5 9l &-& Yel = 7| 5l 2] g
AHE APE A5 5+ 9

STA(E)2 A/ML-E =4 o}Ur ool @AV 1HH HA S WMo T
EE A5 4 9t} &, STAS U E 9 21 &= % (throughput), QoS, X1 #H7 o]
M AAstE WMo JILES AT =) A o2 A sl ol e R4
BSS Ti=/Z OBSS Aol &l 4] ¥ ¥ ¥ STA(E) £i=/E A8 A o7 oAy =

o =

o{l
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AUMLS} ¥ 7HJ1H131FJ E 7= STA(E) 2 71 249 e X 7 E(=,

%45 Fzsle] dggt WMo > 7}—%1; HA/MLS S8 AAHE ez e E
(°]3h, AUML ¥ 2 32 7L E) B35 HAA/7HE = 9

thRk, 54 BSS el A AP7H AI/MLg o]-&% Ad o *ﬂ*—a‘ &-&-3 7 ol
STA> AUML W Q.32 7} EE HAstal, A ¥ AUML W Q.3 7h-2-E] 7] %
ghaAd Ml dAE =D 4= vk o A E, AP AUML 7| R A oA 2~
(&, AML M 2.2 Fh2 E S o] &3 ZH” RA22)E BB EA Aol a4

HE e 2 (el 2, BT 2e eSSl STAC R A5 = ol
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ML 7|5k Apd QA 25 3] 8-3hS HERd 4= Qe sl A B2 E glo] 1((E=, 0)
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[175]

[176]
[177]

[178]
[179]

[180]
[181]

[182]
[183]

[184]

[185]

Bl A9, AUML ¥ Q 3 F} 2 E 218 Fol 5 4= o A/ML ¥ Q X 7} 2 &
ghol 0ol st STAC o] A A2~ Azprt S=aE 5= 9l

AUML % 9 3 7L E gho] gol] S glol| upe} 2 g A~ ;Gx].ﬂ. g 5w
dE AL Hﬂ&i ASE ge AW Wox AL E goz A4e - ok w4,
AUML M8 3 Fhp Ei3= Al g A2 o F AUMLe] €] 8 Al 23 AVML .2 =
7HeE ter dAd o vk e B2 BSS U E A 3% Aol

N
=
EY
()
92
k1
Lt
P‘L
Ir
Y
it Ho
1o,
g

AUML W Q3% 7h3-E ghol] A3t glo] & 40l A H upef o] zjd oA~ 4
o] Wl ]. E%}QQJHHHOE }OE%}
o2 d4d 5 o, AUML W 2 7} E I A2 glor A 4
thoo] wl, AUML W Q3 7} E Lo R A ¥ = A2 42 AVMLe] 110}04
E_ﬂ] xJoﬂ}q 0_9.61—/\o1q_
AUML ¥ @ 3 7}—%‘%7}“4%1 00l =ahi= 792 oA 1
AIML W9 3 7} Q- E o) o3| A A A7} 535 T, 7| ZA Q1 QS 1%
E e A gk 1o E {4 5 AIML W Q.3 7H-E 412 AIMLel 9] 3l Al
B2 aho2 dgE = vk AP7FSA Al AIMLE o] &7 Ald Al =
Z 5]8etA B N2 e AR EVFRE 5= 9lor, o] = sl
o)

= IEonne
STAS] =8 Al A o] 5 o= Ut

AUML M Q 3 7} E 7} WA oo =8k A 9-2] oAl 2
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