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o, Bttt o]/l &5=4171(106, 206)3= 3t} 01”4 Z2AA (102, 202)-‘4
= £ Sl g At o E &0, sty o] ] R AA
(102, 202)<= OPJr o]l F44171(106, 206)7} 3Lt V@ & X o Al AFE-
2 Hlol g, Ao} AR L= FX NTE AL goj e 5= ol Eak s
oo R A (102, 202)+= st o]l F4171(106, 206)7F st o] 2] o
E Xb‘di%jrﬂ ALg2L Hlol B, Alo] AH iz T4 A5 E A8 RS Aofgt
T ATk S, s o] o] F4=4171(106, 206)1= B o] kel HEI (108, 208)
&} 0473 2 5= daL, st o] ] F=4171(106, 206)3= Sk o] el SHEIL(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)= 41 ¥ A&7 HlolE, Alo] AR, 74 A 5/3 9 58 sprt o] 49
ZRAIA(102,202)F o] &3te] Helstr] Y&, FAlE A As/Ad 55 RF
W Al G ol A Wo] 2= AN & 2 ¥ 3 Convert) S 5= 1T}, s o] 4
71(106, 206)+= sttt o] 2] = A4 (102, 202)F o] &3] A 2] A&=} t] o]
B, Aol AR, FA A5/ad 58 ol ~ME AS A RFUNE AlS = Hesd
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[50]

[51]

[52]

[53]

8

T At ol & flstol, stk o] de] F24171(106, 206)= (o2 1) 2 A o] E
1;'_; L‘.JJHE _1_6‘]-61—/\01

/EJ—LE = T X

o & E0}, STA(100, 200)°] *ML AP?] o] ¥ 52h& =83l aL, STA(100,
200)9] TFE 81} non-AP STAQ] o] &8 B2 =3a = git) o & Bo], &
18] £52171(106, 206)= 2 Z (& &1, IEEE 802.11a/b/g/n/ac/ax/be ol M=
+ 3 7! == PPDU(Physical layer Protocol Data Unit)) 2] &1 522 3 =
ATE 3, B T A] o A T}k STAC] 5241 A S5 A A 5241 /\Jig
s ARl Tl o] B ﬂﬂlur AALS = Eh= T2 I 19| S E A A (102, 202)°
A adE . dE , SR NS E A Y A A E A AL
Zol HolE gt Od_ﬁg 3= 2ol A 3=, 1) PPDU ol £3t43= 2
= (SIG(signal), STF(short training field), LTF(long training field), Data )] H| E A
BHE AAR/E S/ E 29/ 29 6= 54 2) PPDU ol ¥8+5 =34
(SIG, STF, LTF, Data 5)E ¥ 8] AF-& %] 3= A|gt X}%ﬂ L 3k 2 (A & £,
B AY) TS AR A/ 5= T4 3) PPDU Wol] £39]3= 4=
(SIG, STF, LTF, Data 5)& 918l Al &5 += 54 6& A2l & 5o, 9d 3 Al
2~ STF/LTF A]{Ji, SIGoﬂ XLQLQL: oﬂ/\Eglr /\]%/\) =9 75]3/?%4/:@53}&:
T2 4) STAC thal] 285 = A8 Ao] T2 2/ 99 AolWl 52, 5) ACK
Nz ol ARE 5/ AMH 2 /12 ol A 52 28T 5 T
gk, o) sho] A#lol A thkg STAC] 55741 A& o] AA/E 574/ =2
ol S e ALgEE Tkt A B (S Eo], B/ E = 40 B =/x)
2| B /3h9] So] B E A R)E= 5 19 W 22104, 204)°) A= 5= ot

o] &}tof| A, 3} &% =1 (downlink, DL)i= AP STAZ % E non-AP STAZ 2| &4 %
et HAE ot st F A E T3l st A PPDU/A /AL S T 54
2 5= ot} S A B Ao A $417]= AP STA Q] A-o] a1, =41 7] = non-AP
AT} A ek A (uplink, UL)E non-AP STAZ B AP STAR 2]
5 o), Jed A5 Sl A A PPDU/E A /A & 59
A ZA1o A4 4217]5= non-AP STAS] & H-ola1, 4=A17]

A= TR A B9 oA H N F2E YERY =

Alz~glo] 2= Bl el G4 2 A (component) B2 A E 4= It}
o] Az gl ola ATl thall ERl2sfd ESE STA
o] Al-FE 4= At} BSS(Basic Service Set)i= 41 # 2]
29l A EEof st} 5 20 4= 2 7} 2] BSS(BSS1  BSS2)7} A
, 237} o] BSSe| w2 4] 2 7] 9] STA©] ¥ 38H5 = ZI(STA1 2 STA2+= BSSI
AL, STA3 ! STA4:= BSS20l| ¥3H5)& oA 2l o2 A g, & 200 A
Z Yehll = g9 89 BSSoll £33 STAE 0] BA418 F-A 8= 7w €] A
e = A o2 & ol af € 4= ). o] o 912 BSA(Basic Service Area)@}

ofr N
i

=2
bl
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[54]

[55]

[56]

[57]

[58]

a1 A3 4 9lt} STAC] BSA HFo & o] %3517 W 3 BSA W] U} & STAS
I A A o2 Fale g glA Hoh

%20 A BAIEHE DSE 18] aHA] vk, T Wl A 7 7] E-# 9l '
Q1 2] BSS+= 5 ¥ 4 21 BSS(Independent BSS, IBSS)©| t}. ol & &0, IBSS+ 2
Mol STARI S 2 FAH AL JH & 7 = ) ol & &0, & 4%
2Bol Agkd AL 714 3ke], STAL 2 STA27FC & 4 ¥ BSS1 3= STA3
2 STA47FO 2 A1 ¥ BSS23= 2121 IBSS 9] th 2 ol o Alof) s gt 5= 9
ol gt 74 & STAE©] AP glo] AH T4 4 9l+= 7 5-<ll 7Fssto). &3,

ol e gt e o] T dol A wle] Al g E oA A H] = Aol ol e} LANO| &

Q38 A g0l TFAE G 9lom, o] 5 o = i(adhoc) HEHAHL AT 55

AT IBSST APE 8etA] &7] wwoll Tt A T 7|5 35k 7
A (centralized management entity) 7} ¢1t}. < IBSS°ﬂ A STAES w4k 2
(distributed manner) 2.2 #¢] T} IBSSo A = X5 STAE©] 0|5 STAL Z 9]

Fold o glon, A Al 2 B(DS) 2. & 9] F&ro| 5]-8 5] A ol 27| £hH] A
Y] E 2] A (self-contained network) & ©] &}

STAL] AX A 714, STA®] BSS & 9ol S0 A 17t 5ol 2], BSS

ol Aol STAS] HiH Aol &4 o= HAE 4= Jlvh. BSSO| WH 7} ¥ 7] A<=,
STA= & 713} 4 & o] &-3to] BSSell Z£91%F 5= SlTh BSS 7| Wk7-29] & A
H| 2~of) A 2317] 9] 8l 4] =, STA-> BSSell A 3l (associated) ¥ o] oF gk}, o] ¢
St A 3 (association)= &2 0 2 A E 4= ¢l a1, FAF A A~ E] A H] ~(Distribution
System Service, DSS)2] o] -8 233 o= qlr)

A M A A5 291 STA-tH-STAS] 7] 2= PHY A 5ol o3l A Al gk = 2
ol o] &k A -l &= o] el gk A ] ] 5”4]7}?55131: AA 7, 7 §-of] et
= B AP STA He] F4lel o 5 ¢ %ﬁﬂ%ﬂﬂaﬂﬂ
st7] YA wAalk Al ~BNDS)o] 74 = 4 vk

DSi= BSSEO| & AAY = T2 E ouj gt F A A o= ¥ 20) o] 4=
Mel BSSE=E 3E EA 9] 44 Ffe 74 242 BSS7FEAS
5 9tk DS =2 4 g ol Foab Al 2~ ') w A)(DSM) 2] 54 o] AOH A

= 4= Q) ol ¢f FA L], FA vl Al (Wireless Medium, WM) ¢} DSM+= —1

2 g5d 31: AT Z7; o] =] A uj A= Aol g B2 = s A /\}“QQUJ] Ao

gt A Qe oA ARG o]l & wi A Eo] e Ao R A A= ¢
Lol gk A1 o8 A gHE A & k=t o] &) o] BTl o wij A Eo] =2 o’
Aolstthiz Aol M, FA W T2(DS A& Eim T HES A )] FA40
AE ok S, 5 AW e vhdetA A E ¢ e, 27k e o 9
el Al S0 i SHH R sd FAM 27 5EZE 3

DS+ #4711 2] BSSE 2| %7 8l = (seamless) &3-S A &3} aL -4 X f»’._/] o=
U 225 b ol Eadk = A MEAsE AT e RN ol F Hulo] A5
A = o). g DS A A THE U E Q) A E E9, [EEE 802.X) <}
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[59]

[60]

[61]

[62]

[63]

9% w2 A olakg 3 ah ¥ poraholehiz T4 R4 F U Ege

Al 8tar, STAS] 71570 Hgk 74A] = <N E ¥ (entity) & 9 1| S} APE 5314 BSS
2 DS 7ke] Hlolf ool =& = Ut} o & Eof, & 2004 EA| 5= STA2
2 STA3-> STAS] 71542 7HA " A, A3 non-AP STA(STA1 & STA4)°] DS
2 NA 2SS S 7] 58 Al F 3} T3 BE AP 7| E-4 0 2 STA| &
SR, BE AP o] =@ 2 7HE S AlElEl o] tf, WM Aol A 2] FAlS 93
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}

APl A3 STA(E) 9 shEYE a9 APY] STA o] =el 22 Z$¥] =
t] o] ¥ =, & 1] Al o] 3 E (uncontrolled port)ol] A =41 %] 31 IEEE 802.1X X E <
A 2= el Elof] o 3| A A &]E 4= ). B3 A o] X E(controlled port)7} 155
H AL dolH (= 28 )= DSE AGE 4 3t}

Ak DS 2o F7HA 02 Y2 AW A& AlFstr] 9§ FgE 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
ESTAS & M2 B8 4= 9la1, o] 5 STAE L LLCO EWNAI|HESFHA sl
o] BSSoll A t} & BSSE (YU 3 ESS WollA) o] 5& 4= it} dFrt2] ESSoll ¢
= APE S 5 U 3 SSID(service set identification)S 7F& 4= 21T}, SSID= BSS
o] 21 z}o1 BSSID S} -1 Tl

T A 2~8lo| A= BSSE 9] Al Al B4 ¢ x| tial| A ol F A% 7HY
A ko theat e HE Ut 25 7Hsst BSSES R H o R THE 4

o= A&A A AV g A & Al T3t A LubA S = o] § X = Ay ol
CESH BSSES EEl Ao AAE A & =
Aol Alg-E glok 3 BSSES &
o= elHHA & A F3l7] flafiA ol -& CEESE s (e ot
= ESS W E 9] A 50] 5t} (3= 8hu) o] AH2]) ESS U E S =L
§ g itol] =)Ao ® EAS 5 Ytk o] = ESS U E R A7F EAl6F+=
=S HEQ A7) F2skE A9, el gk 7] #(organizations)©l] 2] &l
o2 FHYE FAUESAE] FAAEE A, g XA
2 o]k Aol gt A2 B Bl Aol Qg g Tl A ESS U EN A F
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11

532 B AT ARE o Slis ¥ A A (link setup) A4S A8 EH] 918 =
Hol},

STAo| Y| ES] e thaliA =& Astal tolH & F218t7]
WA U EL A E ¥ (discovery)dtal, $15-(authentication)S- = 3) 5}
(association)= 9 31 (establish), H.QF(security)S A3 2135 Aat 5
B D #AGe A IIA A4, Al A g o)t
Fa A HAe LA, 1S, A Bt AA Y] B & TS

28 25 9l r},

D}ﬁ] S310°ﬂ"1 STAS U EY A EA 5242 782 F At HEH A EA &
2F-& STA 2] 2291'd (scanning) & 22 E35FsH 9= T} =5, STA©] Y ES] =19
A 2~8t7] el A= Fho] 7 e LﬂE'r 15 Ftolof gt} STAS 74 Y ES] =

of FoAstr] el S8t ks g U ER A E A Esto]of st 578 ol SA)
st WES A A 34 -& ~7)d ol efar ghoh,

27N HhA o] = 54 2271 (active scanning) ¥} 5 4 27l Y (passive
scanning)©] AT} & 30 M= A A o8 TE A AN B E E3tehE U E
A=A F2E EA ST 5E A 2ol A 2AE 2 T shE STAS A E
B &719A FRd of ™ AP7F EAlsHEA] Bt sl ZEH 95 Y9
(probe request frame)& 7 - 8}aL o] ol t gt g 7| tFA T}, -5 A (responder)
T EEE 9 TS AES STAMA 22X 87 Zelof tigt §Ho=
X 2 H 3% X | ) (probe response frame)S A %3}, o 7] o A, §H A= 27
Wy AL = Al g 9] BSSol A v o ' vl Ei’ﬂ 2] (beacon frame)= 7 %-3F
STAY 4= 3t} BSSell A= AP7} B2 29 9)-& A 5302 AP7} & F A7}
™, IBSSOl| A4 i= IBSS W] 2] STAE ] 50}7}13“1 ] & Eﬂﬂ de AFstnR &9
A 7F AgekA| Gt ol & 5o, 1 Aol A ZRH
WA oA R H e Y S a8 STAS, 418 X
¥ el BSS i A E AAsta the Ad(elE 501,24 A=
1k o5 270 (5, 2 A Aol A Jf*'-—‘ﬂ SARH

lﬂ
b
oM
i
- o
) o
N
ol [
=

w2

e o

ﬂ% < IEEE 802.11°01 4] A 2] ¥ =

(management frame) & U2 A4, FA Y EQ A9 EAE <d8|ur

3 3li= STAL R lo] o FA U ESAE Fhola], 4 I ES] =19

& F7]15 o7 A5 ¥l BSSol A AP7F R Z#|olS Y| H o7
& 435}z, IBSSO| A = IBSS W 9] STAE o] o7} A Hl Iy
e}, 270 S 438k STAL H| &2 Z Y-S S=2151H v &

1 BSSoll th3k A B Z A A4sla & Qg ol 7t ZHHOM H| &

A ARE 7|5 v Z 2 Y& 5218 STAS, 57218 8] 2 328 ¢l ol
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[70]

[71]

[72]

[73]

[74]

12
BSS #¥ AR E AGta vy AYR ol Fate] FAA PO b Aol
M 2d e AR Yk TE A 2 FEA 2 v e, T E

d< Hl
2 2ol A 2P B D ol(delay) B 3 H ARTF AR Ao

STAO] LﬂE‘ﬂz/_é ubﬂ%& F-oll, @A $3200 M 1% #HA o] =3y
2] gk 1 F HA S Fwdt= WA $3409] Bt Ay s 2t Waket A k] A
A A HA <L 2(flrst authentication) ¥}-d o] 2} a1 & & <= 9t}

Q15 HA-& STAO| €15 27 3 ¢ ¢ (authentication request frame)= AP 7] #
%-3faL, ol §E38te] AP7| Q1% 5% X #l| 9 (authentication response frame)-<-
STAC Al AEahi= AL E3shc). A5 QA& Hol AFEH &= A5 Zd ¢
(authentication frame)< ¥+ 3 7| ol & &3t

Q15 2 Y2 1% ¢ha1e]F W 3 (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) & °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,
F7HA <1 AR 7T U] 9k 5= dvh

STAZ Q15 8% ZH Y& AP Al A& 4 Arh AP= FAHE IS 83 =
gl el 328 Rl 7] 28k, sl STACN th gk <152 5
o UTH AP RIF AP o AR E QS S 2

@59

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)< APl A # &3}
a1, olo) g3l AP7F A7 -3 H 3 2] 9)(association response frame)S STAC] 7
AEshe #4L 5563 stk

o & Eof, A% 87 =2 9)-& otk 79U 2] Bl (capability)ol] ¥ A =2,
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+
ARG E38 7 Uth o & 5o, 2% S Zal ¢ vkt Al g g o
HAAHE R, AJE] 25, AID(Association ID), %] # o] E, 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
(& &9, 2% 7 W A {Hassociation comeback time)), 5 7 (overlapping) BSS
70 v} H TIM H 2 =7 ~E %, QoS(Quality of Service) 9 52 AHE
et o= vk ol = Ajt 8 H /S Ji’ﬂoloﬂ xeE F U= AREY A ]7\]

o Slgsh, chE AR A E AL, FH9 Aok e £39 5 9
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STAol Y[ Ef Ao AF 2 o= Aghel Foll, vhA| $34000 4 HeF Al A o]
T=E 4 Qo) @) $3409] Kok Al 142 RSNA(Robust Security Network
Association) 878/& = 3 1T FAFoletal & 75 9L, A7) @A $3209]
1% A& A HA 2 ZS(first authentication) ¥}74 o] &} AL 8} a1, WA $3402] H.oF
A HA4-& @ed] 15 Aol AT 5= v

A $3409] B A} 74 -&, o] & E o], EAPOL(Extensible Authentication
Protocol over LAN) Z & 9 -& &3+ 4-¢J] o] (way) A =4 o] 7] & 53l A, 3ol
71 A< (private key setup)S st -2 E3S 5= o) g Hel AlY] 7 -&
IEEE 802.11 ol Al A o 8hA] &= Bt iAo wret =8 4% glr}.

T4 E AN AEE e e 7S A slr] 93 = o)),

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 W2, AP Z/HE= STAS AE-& Al &st7] ol oA, 278 9 A7k
£ £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+
u A 7} 55 A Bl (idle status)Q! A o2 AW, ST v A& Fsle] Tyt A
2 Al 2Fskt), HbH ) ul J) 71 A - ¥ (occupied) = H] A](busy) FEIQI Ao 2 7F
A=A, S AP H/E= STAS 27| AFAl o] 258 A AFehA] el wj Al] oAl 2~
£ A A A VA E B, 9] ¥ Q3 7] ZH(random backoff period))S A A 3}
of 7ok o) 29 AL A= 5 At diE Mo kel 480", o
2] STAE-2 A &2 & AR &<t th 7] gk &
B =2 ZE(collision)S | A3MAZ 5= Ytk

¢k IEEE 802.11 MAC 3 % & 3-2 HCF(Hybrid Coordination Function)E Al
&3t} HCF+= /7] DCF} PCF(Point Coordination Function)& 7|90 & &t}
PCFE %9 (polling) 715+2] F7]2] dl A2~ wba] o & W& 4241 AP L/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 7HITH EDCA= A3 A7} ThE 9] AF-g-Ael Al H o] H 2
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
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) X-° 4 QoS H|°|H & A% 4= At}

45 Fhxsto] A Mot =)ol Y ukgh F 2ol th s A A g gk AR/

T

] 4] Aol 1 vl A 7F -5 el 2 W H R, o] ¥ STAE 2 H o] Bl (3= 27
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[82]

3 Hkoto A, STAE S 717}
R S ¢H%}3L’“iﬁ1iiﬂﬂ17]ﬁmﬂ] 7 &
A& Qi) iy W e s IR E = o ALl A 57 (pseudo-random integer)
& 7HAH, 0 A W 9 gL Tl A st E A E 5= vk o VA, CW
1= 744 ¥ 5=-%(Contention Window) I+ B] gholth. CW shebv| B = 2714k
S & CWmino| FAAX X%, A F Ao Aol & 5o, d5H Za| ol o
gk ACK-S FAl8HA] gk -yl 2 i o] gh& #H 3 o ok Cw ghaba g ghol
CWmax7} ¥ dlo] Bl AFo] A W7hA] CWmax 4k F A 8HHA] H o
AEE A= o AL, dolE HFo] st 4-9-o+ CWmin 4L 2& 2| A
t}. CW, CWmin ¥ CWmax 42 21 (n=0, 1, 2, ..) & A A ¥ = 3l o] nl&-A s}r},
Wy W QT o] A2 E]H STAS AAE WX 7hg E ghof upela] e

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
v} A 7 %E AR

Flass Uﬂilﬂ & AEIQl A Flst
STAE S | A 7} A f-/m8] %] AFEf <l
STA2 2 STA59] Z}7 ol M & A5 dlo]H 7

A7F FFA e 2 U E H 5 DIFSTHE th 7] 3k $of], 27}
2 IFEE gholl upel M QL5 heE S 7T 5
2h2 W Q3 IhPE ghE A EstaL, STALe] 7

A5 71 s}, = STA27F WO ¥ J} 2 E & npx| 51 3T |
N o A STA52] zko] W Q 3 A] 7S STA1S] zho] W Q 3 A 7K o} 28 7%
of| A $FT}. STA1 & STAS= STA27F Wl A & A f-5F= & <toll FA] 7H&-E tf
g WAL 7] gkok STA2S] AR 7 S5 E o] wj A 7F thAl /-5 A el 7 E 4,
STA1 % STAS5+= DIFSRHE th 7] ¢k 2o, Sl wl Wl o 32 I} E E A 7] &k,
=, bo] W Q 3 A ZEREE O] v A W@ I SRS IR E thdF Fof] ZH ¢
A8 Al 2FE 4= It} STASS] Zhe] W] @ 5T A[71o] STA1K.UF &9k 0 T & STAS
= A 2Pt Al "ok STA27} vl Al & A -8k & <tell STA4o| A &=
7F A 4= Qlvh. STA4S] Aol A= vl A 7F #-F 4 H7F =19
$ %, ApAlo] Aelgt g e 42 E ghel] mE I E T
19 A= A2 = Atk 549 o A[ol A= 8 AS/] o]

o

H:l -y
08{:4"
ol

By
, 0] 75, STA49} STAS Fhol] F&o] AT 5 etk 5
= STA49} STAS 25 ACKS WHx] £3ho], Hlo] g A%
,STA42} STAS=CW #2202 59 Fof Ay W o

0]
THEE th&& AT 5= AUtk STAL> STA4¢} STASS] A%

o

o 40 42 fo o
m o
(2
&
Q
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[83]

[84]

[85]

[86]

15
7k e 9l Fetel o715k Qekok, A7 5% AU 7 59 DIFS TR o
713 5, ko] W@ 3 A|zkel Ak Ze) AS A A S 5 3
CEEREREEE

2 ESEH = HolH
}FJ uﬂ;czTEi DIFS

ojofo]] Z = E]A] gf= Fhe] RO kS 9 &l AL % J'L'ﬂm of*’-—"ﬂ
DIFS 5=+= PIFS (Point coordination function IFS)%} &2 IFS 74 3} & =88 &] =
W 5 MY vhe] Tedo] MEEY] Z 9l o2 ¥ F(Beacon), A%
2 /-5 (Association request/response), Al (re)- 23 L/, 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),
55 ACK 2.7 (BlockACKReq), NDP 3 4| (null data packet announcement), E €]
7 (Trigger) ol At Alo] ZH Q& o] Ze ¢l o] S L do] ofd 45
DIFS 4 & & 3 5= Mo 5 A5 w1, o] 2o &5 ZHULA 485
STFS(short IFS) 74 ¥ - W@ 2 48] glo] A ¥}, 22| o] B9 7 A H Bl

2 29 AoJ(FC) D= <] E]r%](type) F =9} A HEFQ] (subtype) E o] 2] 8
28 5= 9l

QoS(Quality of Service) STA-Z Z & o] &3F= WA 2 7HE| 31 2] (access
category, AC)E 9 ¢+ AIFS(arbitration IFS), < AIFS[i] (4171 A, i ACel 2l&f 2
AE =) Ao F FAEE e F 2de AET 4 ). o 71 A, AIFSIi]
7hARSE 7 e ZE g2 dolE =AY, #e] = el E ¢ dar, S H

zgQlo] obd Alo] Ty glo] & 5= gt}

T 5% B ONAIZE A 4E 4 9l CSMA/CA 714 9] A% 52H-8 A s]
5 = olt)

A <23k ukel gho] CSMA/CA WZ U5 STAC] v A 2 A 7] A4 8h= 2] %)
7N 2] A17d (physical carrier sensing) 2] ol 7F 7]l 2] ©] 4l-d (virtual carrier sensing)
Eghsi), 7H Al el o] Al S A% == Al (hidden node problem) ‘5 3 &
A HA| 2o A LAY 3 G2 Q= A E HEstr] 1§ Aol 7 Al # o
& #1351o], STAS] MAC-2 NAV(Network Allocation Vector)& ©]-83 4 3}
th. NAVE @A w4 & AFE-8FaL AW = AFE S @ ko] 91+ STAC], v A
7F ol g 7k ¥ A El R B 7] 7A] ot 9li= AlRbE thE STACN Al A A (indicate)
sh= gholth Wb NAVE HAAH gh2 8l d 2 9 & A& st STA o st
o] w4 o] AR-g-o] oA E o] QL= 7|gbel] s atal, NAV 4hs 418k STAS
S 713HE o ml A A =7 FAH ol & Eof, NAVE 28909 MAC 3¢
(header)®] "duration” E =2] gholl 7| xsfe] A= 4= i)

—

= O i
=
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[88]

[89]

[90]

[91]

[92]

16

%59 o Aol 4], STALS STA2E t]ol B & A48} A) 8lal, STA3:= STAL
STA2 {Foll 215 = Z g Qle] A = HIEE 21 3| o] #H(overhearing) & =
U= AA e = Ao =m TEA gk

CSMA/CA 718F 29 Q) A F2tol| A th9] STAS] AF9] & 7t
27171 184, RTS/CTS 228 )& o] -& ot w7 UFol 484 4 vk &=
59] o Aol A STA19] Aol 3 ¥ = &<k STA3S] 7l e]o] A A} w4 7}
FF AeEla AR 425 glvk =, STALS STA30) Al 3| & =0 a3t 4=
, 52 59] o Aol A STA29] HEo] 3 ¥ &= &<t STA3S] 7 &l of A4
Axp w2 7F /-5 AElela A4 5 9t} &, STA2E STA3 A 3] =&
of sl &a 4 9tk STA17 STA2 {H9] HlolH F4l& 733l 7] Aol RTS/CTS
el W3S Ed, STAL 3= STA2 2 32 A4 WY 5he] STA, =
STA1 B3 STA3Z B 9] A %ol t)3t 7l alo] A4 M9 uke] STA®], STA1Z
STA2 ze] HolH F44l St Al A/& Al wshA s o 5 2

T-A A o2, STALLS 7l 2] o] A7 (carrier sensing)-S -3l Al € o] /\}%QJ_ Q
A& AT g ATk =24 A glo] A7 o] SHA, STALS A dol A A&
Y=ol A| 7] Ei= *@ 5 (correlation)ol] 7] Z3to] A AF 7F
HE AAde 4= Q) ek, 71 gl o] Al S el A, STAT-S NAV(network
allocation vector) E}©] Ui(tlmer)ﬂ AbgEte] A9 o] A Al E s 4= Qo)

STA1S DIFS &<t Al do] F-3 AEQ A5 Mo 4=3 T RTS Y-S
STA20l Al A3 4= 2t} STA2-S RTS = #| Y2 5418 -9 SIFS %] RTS >~
g el ok & Hel CTS 222 9)-& STAL Al 53 5= AT

STA37} STA2L. 2 HE 2] CTS LY S S H3|ojH 3 = gIAIRF STAICZ
FE O RTS Zd Y& e 3|o]F st 4= JIthH, STA3-2 RTS Z & ol 2385 7
&l o] A (duration) 2§ H.E AF-g-3to] o] Fof A& 0 2 AFE = 2 ¢ AL 7]
ZHl & £, SIFS + CTS 2| + SIFS + tﬂ olE Z < + SIFS + ACK >~ 9 ¢)
of 3k NAV Elo] & A e 4= it} 1=, STA37} STA37} STAI S 2 H-E] 2]
RTS Z#|J-& QB3| at == $IAIWF STA2ZE H-E 2] CTS X #|J-& 21 3]
o] F 3t 5= AhH, STA3= CTS Z el 9ol £3H Fdlold JHE ARgsto] o]
Fo dEAow AFE = U] AE 7 E £, SIFS + ol B Z#H Y +
SIFS + ACK 2Z#| 9hyoll gk NAV Efo| & A4 3 5= 9lth =, STA3+«= STAL &
= STA2 59 shi} o] o 2 E 9] RTS = CTS ZY| Y 9] 3t} ol d& &
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]

STA1Z STA2ZEHE] CTS 2 4& 5218 29 CTS 2| 4o F4lo] ¢hu+

A7 Y-E SIFS F-ofl dlol B Z & Y-S STA20 Al A%t 4= 9t} STA2:= H o] E
YA AT A = 5218 75 SIFS F-ol dlolH Z# o) thdk -3 H<21 ACK

o.>L

(@)
2 7

ol TC
2A CHEE

e’}
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[94]

[95]

[96]

[97]

[98]

[99]

17

3= 7Helof Al
o Aol AHg¥a JEXE AAE 5 ) STAZS NAV Elo] i o 7t
-8 DIFS &5t A o] th& @dol] ol aff Abg-5 A o2 Aor g 4
H oo o mhE A A AECW)7F A Foll Y A A A

S @S STALY] A% 4= 9t} STA3= NAV Elo| W7} 2ks ¥ 4
o]

5

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

& o] (instruction) ®=+= 3 2] ™ E] H (primitive)(d H A &
E onghel 2l d A, PHY A%< 42 MPDUMAC
PDU)E TH| T 5= § | & =01, PHY A9 A& A 2HE 235k 85 o
=2 MAC A& 21 E o PHY A& A= A B2 A9 %383l MAC
AFoZHE A FE = AR(AE E9, tloleh)E 2 d o] Jel 2 A
A 7 Atk £ PHY Aol e A= 2o fas ZedE
(preamble)S HE38HA| ¥, ZelqiEo] vl & ZUE Y ste] PHY A5 2] =4
Al2He dEl g HWE ol & MAC Al 22 Byt
o] 9} gro], FA R Al ~glol| A o] AR FA/FAE ZH o] R o] Fo
A, ol & A PHY A5 T2 EZ do|H §Y (Physical layer Protocol Data
Unit, PPDU) Z & ¢ o] A o ¢t}
71+-21 21 PPDU 3Z 2 ¢! -2 STF(Short Training Field), LTF(Long Training Field),
SIG(SIGNAL) Z =, 2 t|o| E](Data) B=2 ¥ 83 = ot} 714 7] E-F <<
£ 591, non-HT(High Throughput)) PPDU 3 2| ¢} ¥ -2 1-STF(Legacy-STF), L-
LTF(Legacy-LTF), SIG 2= 2 o] g d=nto 7 A€ 4= gjt}, T3k PPDU
Z e o] FH(lE E°], HT-mixed 3£ PPDU, HT-greenfield 32! PPDU,
VHT(Very High Throughput) PPDU -5 )¢l te}A], SIG =9} to]§ = Alo]d
F71A Q1 (3= thE F9) STF, LTF, SIG E =7 23k 5% 9t} (o] ol o 3
M= B 7S FEste] .

STF+= Al & 7%, AGC(Automatic Gain Control), TFo] A E] A 8] 42k A 7k
&7 o= A AT ol LTF= A 34, Tk 24 4 &2 g 250
t}. STFS} LTFi= OFDM 2] Al 52 7|8t 2 AQd =4S A Aseta g 5

A

SIG 2=+ RATE ¥= % LENGTH 2= 5&
dlolBl o] Mz 5 39 o] Eo) thet AR E x93
tlol e o] ojol gt AR E £ 5
(parity) H] E, SIG TAIL ¥] E %8 ¥3}3 5= gt}

t] o] ] == SERVICE & =, PSDU(Physical layer Service Data Unit), PPDU
TAIL H|EE 33t 7 1oL, Qg 4 o= 99 v Ex 233 5= gt
SERVICE Z =9 4 v E= Falvtol| M o] T~z 5158 o] 57]315 &l A
&€ 7 3Tk PSDU= MAC Al 5ol A A ] = 3= MAC PDUCI| 531, -9l 4

t}. RATE Z ==
.LENGTH Z =+=
== 9 gl g

I yo, 4y
wﬂ;&
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[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

18

Zol| A AJAJ /o] 4E = w0l E & ¥ 33t 4= 9]
SHi R 2 ElEky] fsiA o] &2 o= Tk o |
Aol b 72 wy] YA o] &= 4 At
MAC PDU= T8 MAC 8| o) whefba] g ol ¥, 7] &2 1 MAC
T LS MAC 3H, &Y vlr], @ FCS(Frame Check Sequence)® -/ ¥
th MAC ]9} & MAC PDUR -4 ¥ ©] PPDU &9} 39| Bl o] B 3o
PSDUE E-8to] E4l/42414 == 8l
MAC 8t 3= 222 94 A| o] (Frame Control) 8 =, -2 ©| A (Duration)/ID 2=, 5

Z2(Address) 2= S-S ¥gkeit), g9 Alo] A= g9 Sal/4400) HQ 3k

t}. PPDU TAIL H| E&= Q17 HE 0
H

|Ei=tolE] Are] o2 &

Aol ARES ¥ Qlvh Felol /D Bee= dd 2y ¢ & AEat]
At Ao 2 AAE 4= T} MAC 3]t 9] Sequence Control, QoS Control, HT

Control A B Z =5 9] 4221 W-&-& IEEE 802.11 & ¥4 & A% 5 9t

d_tol g S Z(NDP) Z ¢ o] =02 dlolg 3|7 & £ 331A] b= d e
| g ojm gk}, =, NDP 28| -2, &84 Q1 PPDU 2| ¢ 32 of A
PLCP(physical layer convergence procedure) 3| & -+-(=, STF, LTF ¥ SIG Z =)
& E3betar, YA (S, vlol B E )2 x3FshA] oFE Y] S 9]
3} NDP Z ¢ 918 S (short) £ @] Q) Eolglar A& =% Qi)

T 78 B A7 A &= 4= 913= [EEE 802.11 &0 A 4 2] ¥ 3= PPDUY]| <] A|
=8 EAg ol

IEEE 802.11a/g/n/ac/ax & 2] F ol A& thekst & gl o] PPDU7F AF-8-= 1T}, 7]
¥ 91 PPDU ¥ " (IEEE 802.11a/g)< L-LTF, L-STF, L-SIG % Data 2 =& ¥ 3}
gho), 7] % ol PPDU %12 non-HT PPDU ¥ "ol g} A& =1 Qi)

HT PPDU ¥ *{(IEEE 802.11n)-> HT-SIG, HT-STF, HT-LFT(s) 2 =& 7] ¥-2] ¢l
PPDU E"o]] =712 o 7 2 33tt}, 1= 70 = A¥ HT PPDU 32 HT-mixed
Eiolelar A e 4= 9k F714 © & HT-greenfield £ PPDU7} A &€ <= ¢l
&1, o] = L-STF, L-LTF, L-SIGE *2%3}4 %31, HT-GF-STF, HT-LTF1, HT-
SIG, 31} o] 4 9] HT-LTF, Data Z =2 F-A %)= Z o] & &3kc} (1] L A]),

VHT PPDU ¥ Y(IEEE 802.11ac)2| ¥ #|+= VHT SIG-A, VHT-STF, VHT-LTF,
VHT-SIG-B = E, 7| X291 pPDU £ 0] F7}4 o & ¥ 33t}

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 %
ol =712 o 7 ¥ 83kt HE PPDU X 2] Al of| Al Eof] ufa A H =7} A
QALY 1 dol7F Eetd % Q) ol & £9], HE-SIG-B 2 =& U5 AF-8-#F
MU)E 98t HE PPDU ¥~ ol 3235 a1, @ A8z SU)E 9 ¢ HE PPDU X
Hof| = HE-SIG-B7} 323 % %] &=t} 3, HE E ] A-7] Hk(trigger-based, TB)
PPDU ¥~ -2 HE-SIG-BE ¥ 8}5}%] 941, HE-STF B =9] Z o] 7} Sus& &2
4* 9l t}. HE ER(Extended Range) SU PPDU ¥ *8-& HE-SIG-B B =& ¥ 35} %] &
31, HE-SIG-A 9] Zo|7} 16us= Gt 4=l
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[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

8 A & 102 E-7iA 7 A8 = = A A 2w 29§31 9] o A
58 Adstr] 913k ot}
=8 A & 108 Fxste] T il A 2=glo A Aol ¥ = 2 {-H (resource
q

unit, RUY| &l Al A8 g}, RUE 557 7] 9] Al Bl B)yS 283 4
AT RU= OFDMA 7| & 7] 2 & t}59] STAN A A3 & S48 49 A4S
= g v g shuto] STAC Al A Z & F4l8h= 5ol = RUZE G o€ =+ 2
t}, RU= PPDUQ| STF, LTF, to] 8 H = 55 ?18] AL82 5= 3l

= 8 WA &= 100 A vpe} gho], MR UHE o] B(5, *1H7H3101)°1
<% = RU7ZF AF2-5 o] 20MHz, 40MHz, & = 80MHz X-PPDU(X3= HE, EHT %)
o] AR A= 5 FASE 4= qlt}, o] & 59, X-STF, X-LTF, Data 2 =] th & %A
H RU Y & Ao = =9l

= 82 20MHz th & “dol A A}%ﬂt A FHU(RU) S ol Al A Q1 vl %] S L ERU
= St

L= g9 HAhdkel] Al H vEe} o], 26-7 K (55, 2670 9] Eoll A&k fru)ol
Al %] (allocate)d 5~ AT} 20MHz o) & ] a‘ﬂ%}%aeftmost) ol =671 2] Eo] 7}
E(Guard) )¢ 2 =2 A}-&-¥] 51, 20MHz W 9 9] & §-Z(rightmost) T & ol = 571 €]
Fo]l 7= g o2 ALgE 4= ) o =4 ] o 5ch]oﬂoﬂ 7712] DC

Eo] A3, DC oo o] 245 0. 7 1379 Eol A-gahiz 26-f5l0] £
621—3,: m:5L 7]E]-EH°:]°1]L26T|‘/\,52- 14 106% ]6L1:]—E1/\01q_ 7L
%1}4\% STA &= /\}_Q_X}ft H H 61—1:}51 /\ 01

L= 89] RU WA= th 2] A& 2HMU) E 9 8t *J%L%}UJ olryg}, vt A8z}
SUE At Aol & &85, o] 4 5-ol= & 89| Hopehe] LA|¥ vpef &
o] 17]9] 242-f-H & AF-8-8Fi= Al o] 7hE 3ttt o] A §-olli= 3719 DC &0l A4
2 ook

589 Aol A= thFst A719] RU, 5, 26-RU, 52-RU, 106-RU, 242-RU 5
o] o AJE A7k, o] 2] gk RUS| T4 A Q1 A7 &= H4 B E 55 Qo wet
A, - Aol A ZE RUS] A A Q1 A7, &8k =9 ) Al dHE o] X
oF ot o Al Aol T}, W, E JfAl el A & ] t S F (& E, 20, 40, 80, 160,
320MHz, ...) Woll A4, RU2| 7]4== RU =17] ol upehr 2 4=l o] 3ol A
AshE 9 /e 1 109] o Ao A RUS| 7] 2/HEE 7HT7P3175‘% T 3
Uiz 42 589 A9} F A5,

% 93 40MHz W 9 gl A AFE5 = A {F-H5(RU)Y] <l A A Q1 vl X & L ER
= EWol|t)

=89 Aol A thst 217] o] RUZE AFE-E A3 mpzl7bA &, & 99] & <
Al 26-RU, 52-RU, 106-RU, 242-RU, 484-RU G-©| AF-&4 4= v}, w3t 4 53}
Folli= 5709l DC &l AFl = 5= 9131, 40MHz tl & 9] & 23 (leftmost) T ] ol 1=
1271 9] =] 7F=(Guard) tH S &= AF-8-¥ 31, 40MHz o & o] & 9-Z(rightmost) T
Hofli= 1170 9] Zo] 7F= th o = ARRE 5= gt
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(117) & SAE vhsk @ol, 9 AL A4S A AHEH = 5, 484-RUTH AFEE

4
)

[118] 52 102 80MHz th < 7ol A AFg-H = A 7 H(RU) S oAl 4] Q1 vl %] & e}

= ol

[119] =82 x99 Ao A t}dt 7] o] RUZF AFEE A3 npzl7bx] 2 & 102

19 9 4] 26-RU, 52-RU, 106-RU, 242-RU, 484-RU, 996-RU 5] A}-&2 = it}

, SOMHz PPDU<] 74 - HE PPDU%} EHT PPDU 2| RU Hl| %] 7} A}o] & 4= 31 &

, 5 109] o Ali= 80OMHz EHT PPDUo| t] ¢k RU Hl| %] 9] o A] & L}EFYITE & 10
2] oAl oll A 80MHz t & 2] & &= (leftmost) T & o = 127 &] Eo] 7} =(Guard)
o) & =2 ARE-5] 51, 80MHz t % 9] -5~ (rightmost) T & ol = 1171 2] o] 7}
= o o 2 Ab2 3= A& HE PPDU$} EHT PPDUI A %2 3}c}. HE PPDUC]
41 DC e ejell 7709] DC Eol 4115 2 DC el o] 9502 7} 137 9] 2ol 3
& 3F= 89| 26-RU7ZE & Al 8h= A7 @ 2], EHT PPDUCI 4] = DC o] 9] - 237}
ol DC =] Y ¥ a1, DC 9 2= E 55l shvhH 9] 26-RU7F & A $ko}. HE
PPDU A F4] tf & o] o} 242-RU 7ol shute] W A B ) e]of 7} S48 A
I} &2], EHT PPDUC A = 5711 9] @ A B 7] €] o] 7} & A} ). HE PPDUCN A 3Fut
9] 484-RUE= Y A B Aol & Eg5FA] A7k EHT PPDUI A 1= 3Fu2] 484-
RUZ}F 5709 € B & E3Fe]

[120] E5h mAE vhe) o], bl ARG S Bl AFEE = A9, 996-RUVE ARG E
4= 9lom o] Ag-o = 5719 DC Eo] 4l ¥ = 41 HE PPDUS} EHT PPDU¢]
A FEH,

[121] 160MHz ©]”/3-2] EHT PPDU= & 102] SOMHz A B E5-&-2] t}=/| & dA € 4=
AT} Z+zke] §0MHz A B E-E-of] o 3 RU ¥l X =, % 102] 80MHz EHT PPDU
o] RU v %] ¢} L8t 4= 91t} 160MHz 1= 320MHz EHT PPDU2| 80MHz
A BE-5 o] 33 ¥ (puncturing) =] A] 831 A 80MHz 4] HE-50] RU 3=
MRU(Multiple RU)9| &7 24 AL-8-5] = 7 -9-, 80MHz A1 B E-5-& 5 102] 996-
RUE A3 = T

[122] 714, MRU= 5579 RUR 4 5= MBIl 2] ol (s &) 13l &
3le], MRUE Al 8H= 549 RUTE T Y3 A 72 RUY =5 QoL Aol 3k =
719l RUY % Qlth. o & Eof, ¥ MRUSE, 52426-1, 106+26-1=, 484+242-
1= 996+484-%, 996+484+242-5 2X996+484- 1=, 3X996-1%, FE1= 3X996+484-=
o7 AolE 4=t} o] 7] A, dhte] MRUE A 8= 422] RUE, 212 17]
(o & £, 26,52, 106) RUY 3237}, = 2 A7) (o| & S0, 242, 484, 996
S)RU st 5= At} &, 21 7] RUSF 2 7] 9] RUE ¥ 851 shve
MRU= A4/ o] ¥ X &F& 75 o} &8, shvbe] MRUE A 8h &9

]

o=
RUE 315 mrlelo]q 449 $5 9o, A& 4ol 22 S5 o,

T

=

(o]
ya

o,

=
EE
™
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[125]

[126]

[127]
[128]

[129]

[130]

[131]

21

8OMHz A B E-50] 996 E H U} 2}-& RUE S ¥ §3517 1, 80MHz A H E- 52
FiEo] WA E 45, 80MHz A HE5-2 996-F RUE A €] ¢ RU WX &&
ARG S 9l

B Al o] RU= A8 A (UL) 2/5E+= 818" A(DL) S Alo] AFgE 4= 9l
o & £, Eg]A-7]dk(trigger-based) UL-MU F-21o] 8 ¥ = A9, E&] A
5 25 STA(A B 591, AP)S EF A AR (A5 E9], EdlA Zdd &
+ TRS(triggered response scheduling))E &3l 4] A 1 STAoﬂ A= Al 1RUC &
509, 26/52/106/242-RU )& &8l aL, Al 2 STAC 7= #| 2 RU(A & &,
26/52/106/242-RU )& st 4= gt} o], Al 1 STA> Al IRUE 7| 22 A 1
E ¢ 7]-7]¥HTB) PPDUS %418t 5= 9131, Al 2 STAS A 2 RUS 7] %2 A 2 TB
PPDUE $:418 5= 9l t}. A 1/4] 2 TB PPDU= T A 3 A 7F F-7kol] APE 4412

A
T 3

o= 501, DL MU PPDU7} -4 ¥ 3= 7%, DL MU PPDUE 441 8}3= STA(¢]

£ £, AP)2 Al 1 STA A= Al 1 RU(CIE 591, 26/52/106/242-RU &) & &
SlaL, Al 2 STA A= Al 2 RU(NE 591, 26/52/106/242-RU 5)& et 4= 9}
t} =, 541 STA(A & 591, AP)2 312l MU PPDU Woll A Al 1 RUS £3] A 1
STAS 91§+ HE-STF, HE-LTF, Data & =& 5218 &= 9131, A 2RUE 3] A 2
STAS 93t HE-STF, HE-LTF, Data 2 =& $218F 4= ¢t}

RU2 #]x]ol] #3F 4 B3i= HE PPDU ¥ ¢] HE-SIG-BE S A 195 = 4=
o]

% 11 HE-SIG-B H=9] oAl A Q1 25 vEpdlT).

S A uFe} o] HE-SIG-B ¥ == ¥ &(common) & = U AF8-2-E-7 (user-
specific) B & % 55 s3t 4= 1t} HE-SIG-B $} = (compression)©] 48 % = 7%
(A& Eof, At 9 ZE MU-MIMO A 491 4%, FE A= 1= HE-SIG-Bo) %35

A e TR %T— HE-SIG-B 71 /1 = A Y (content channel)<> AM-&-A}-5-4 A =1}k
F3H8 5= 9tk HE-SIG-B ¢H&0] 285 %] 9= 7 9-, 3% 2 =3= HE-SIG-BO]
® el & o

&% ¥ = RU ¥l %] (allocation)l] o 3+ d B (o] & £ ], RU & (assignment),
IMOZ 9] &l v] %] ¥]i= RUE, MU-MIMO A}8-2HSTA) = 5)oll th e 4 =5

1=
-
Z

F= = = N*8 7} 9] RU allocation A B =& X gFer 4= 9Jt}, o] 7] A, N

L B g o] J4=0] 1, 20 B 40MHz MU PPDUQ! 7 -$-°l] N=1, 80MHz MU
PPDU?l 7 9-oll N=2, 160MHz ®=+= 80+80MHz MU PPDU¢! 7 9-o]l N=4, ... ¢] %k

S 7H4 4= At} kel 8-H] E RU allocation A H. 8 = 3= 20MHz t & of] ¥ 3} 4]
= RUE 9| =71(26, 52, 106 &) R T35 A A (E+= RU 1 E )5 A A& 5 9]
=3

o) £ £-o], 8-H] E RU allocation A B.32 = 2] Zko] 00000000°] ™ = 82] o A] <]
A5 #9704 970 9] 26-RU7F A ol & vl %] ¥ 51, 71 gke] 00000001 €]
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[132]

[133]

[134]

[135]

[136]

[137]

22

™ 7719] 26-RU 2 17]9] 52-RU7} A FHZHE H S04 A= uﬂ ‘m
71 Zko] 0000001001 570 2] 26-RU, 17§ 2] 52-RU, 271 9] 26-RU7} & #-Z4E 4

F-S7HA A E MR = AS Ve 2 9l

F7FA Q1 of| Al 2.4, 8-H] E RU allocation HEJJE/] %ol 01000y,y,y,°] ¥ %= 8
o] dlAl o] H#=3E H-9-Z71A 1709 106-RU, 570 &) 26-RU7}F <=4  th &2 Hl %]
= Ae veld = Q) o] A9, 106-RUC th &) A= MU-MIMO %] © & t}
9] AF8AHSTAC] ﬂﬂ% T vk 74 A o = 106-RUC 3 A= H o 87 2
AFE-2H/STAC] eHdE 4= 9141, 106-RU°I &% = AF8-AH/STAS] 7|9+ 3H| E
AR(Z, vy & 7122 A4 - o & 591, 38 E A H(yyyo)7F A X9 4N
o 3] 3t 4%, 106-RU°Y &= = AFEA/STAL] 7| 4= N+1Y 5= )

7| E-A o5 ol RUS| ZH2tol thaf A shbe] AREAHSTACl & dE °}ﬂ,
&2 & RUC 8] A2 o2 AFEAHSTAC] &= 5= 9t} 242 717] o4
2] RU(G & 591, 106, 242, 484, 996-3=, ..)oll &l A = ﬂéA AFE-A}/STA®] 3}

o] RUe & HE % 9l ar, s Ha 2] A2 A/STAC] o) &l 4] MU-MIMO 5
é]o];ﬂslgﬂ o]t+

AbE R EA d =59
RS ofg Hadshe

1 3He 3@ PPDUS] BE A& AH(STA)7} 241 9] o]
o) tha AR E £33t ALEA-EA D=0 o
1 2=

FEN

Fe AREA E5 dE=E £33 ¢ Qv vhA B obd (non-final) AFHEAF £ 5
L= F 0 AMEA (S, F 7R STAC A o] vlsidof o] &4 HR)E
S} &k}, mpA| Y (final) A& 2} £ % A- =5 e F i AMEAL =5
gt} AF8AF E = 9] /)| 473= HE-SIG-B 2| RU allocation 4] B =0f] 2] §]A] 4]

Al A, HE-SIG-B2] A= 7H'r°ﬂ ol alj A A1 Al ¥ A1, 1= HE-SIG-A2] MU-
MIMO AFE-AF Aol of s A AA & =5 ITh AR A5 B 3F 459
e EEEgdor layd 5 9ok

5 12+ 3509 AR ANSTAC] shue] RUCN &9 5 = MU-MIMO 4] & 4
&t7] $1&k =rlolt,

T 129] o A] 9| A 3= RU allocation 4] . = 2] Zko] 01000010¢! 452 714
Shc}, o] =, 01000y,y1yoOl A1 yay1yo=01081 7 -0l 3 &3kc}. 0102 4 F 4= 29])

H
B FBEaL(, N=2), 3(=N+1)7] & A&7} spie] RUoM 295 = 21 ek
? At o] 45, 54 20MHz o /70 o] H#AS5HE #5744 171 9] 106-
el 571M 26-RU7} =4 o & vl %] 2 4= 1t} 106-RU = 370 2] AF8-A}/STA

] MU-MIMO 2] o 2 sds] 4= it} A3} & o 2 & 87 2] AF-&2H/STAO]
20MHz tff &/7 doll &% 51, HE-SIG-BY] A8-A-54 B=1= 87) 9] A-gx &
E(E 40 AR EE EE)E 23S 4 Qo) 871 9] A A H = & 129
S vk} o] RUON & (assign)E < AT

ARG EE =279 RS V2R A E 5 v MU-MIMO & ol tf g

A}-8 2} -QE% Al 12RO R S 5, B]-MU-MIMO ol tf gk AL-§4 2=
= A2ERoE FAAE T = 124 Y& gz, AFEA 2= 1 WA
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[138]

[139]

[140]

[141]
[142]

[143]

g} WE3e Al 1 XY 7123 5 A3, A BE 40 A ALgR AE 8
S A2 xR 72T ATk A L EH E A 2 ZRE FLI Aol E Eo,
28 E) U E B 5 ¥ 53t 4= 9lt},

Al 1 E9(F, MU-MIMO 8tdol] th et £ulyo] AL-g-2 = = o3} o]
e = 3t ol & 501, e AR A =of A A 21 B E Foll A, B0-B10
= 3G AR AL A A H (o] & E01, STA-ID, AID, -3 AID 5)& ¥% 3}
a1, B11-14% al G AF8-AFe T gt &3 2 EfH 9] 7)) 529 &3 Ad A (spatial
configuration) 4 .5 ¥ 3}5}a31, B15-B18+= &l 'd PPDU2] Data & =of 48 % =
MCS(Modulation and coding scheme) 4 B.E 3Z 35131, B19% K ¥ (reserved) 2
=2 Aoy, B202 33 PPDUS] Data B=of 285 = A B (A E &
Bﬂ%ﬂwam@Mmﬂw@@“bLM@@W%MWmmwm&DﬂEE#

#e 5 9

Al 2 (=, B]-MU-MIMO o] o g ) o] Ag-A} F = 3= v 531} 3Eo]
TAAE 7 At A& 50, st ARgx H=of A A 21 B E Foll A, BO-B10
=l Abgxle] 2] HA B (o] & E0], STA-ID, AID, -5 AID 5)& £33t
B11-132 8| & RU 485 = &3 2EH ] 7J4(NSTS) A 2.5 ¥ 33141, Bl4
= WEY o] (= WIEY ~Eojyg gE 48 o iHE Yehf= HHE X3
3Fal, B15-B18+% 3l 4 PPDU Q| Data & 0] 48 %] = MCS(Modulation and coding
scheme) 4 H. & ¥ 315} 31, B195= DCM(dual carrier modulation) %] 8 o] 2-& }-E}
U= AR5 ¥3hsbar, B202 &l d PPDUS] Data o] 485 = 31 EF(d]
£ E0o], BCC =+ LDPC) A B2 ¥3}13t 5= it}

B IfA ol A AFE-E] = MCS, MCS A B, MCS 2149~ MCS 2= 52 543l 9l
gl Zho 2 FAIE 4=t} o & 59, MCS%*E: oldl A~ 0 WA Al A~ (1=
FAE AT MCS A H = A4 A2 B (A & , BPSK, QPSK, 16-QAM,
64-QAM, 256-QAM, 1024-QAM S)oll & A w1 Ef_‘ﬂ ol E(dE E01, 102,
2/3,3/4,5/6 5)oll T3 AW Fgkek 4= 9ty MCS AR o= A 29 EFA (e
£ £, BCC = LDPC)°ll #3+ A H 7} Al o€ -5 )

T 132 A7 A 49 4= 9l PPDU X9 9] o A] & LERII T

1= 13¢] PPDU= EHT PPDU, %41 PPDU, =41 PPDU, A 1 €}%] %= 4| N E}<)
PPDU 59| thefst A o g B 4= qlt} o 5 S0, B 7 A|¢] PPDU &= EHT
PPDU =, 41 PPDU, 5741 PPDU, Al 1 ] H5= A N EFY PPDU 5 9] theFst 13
o= B 4= 9t} 3k EHT PPUS EHT A 2~ 8l 9/iE3= EHT A A28 7] A
g A 22 AR A 2Ello| A ARRE S Utk

% 139] EHT MU PPDU+= &} o] 2] ARg-#ol] o gt 31} o] <] Hlo] B (FE
+= PSDU)E Y2 +=(carry) PPDU?] 2 &gt} =, EHT MU PPDU+= SU A% %

MU A% 252 9afr AL-849 5= 9t o & Eof, EHT MU PPDUS= 311} 9] 4=
Al STA Ti= EH-422] =41 STAS 913 PPDUN 3] F3t 4= gt}

(o
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[144]

[145]

[146]

[147]

[148]

[149]

24

%= 132] EHT TB PPDU= EHT MU PPDU¢I H|3}¢] EHT-SIG7} A 2F ¥ t}. UL
MU AE& Ag E7(dE 50, Eg 7] ZH Y £+ TRS)E 7418 STAS,
EHT TB PPDU ¥~ of| 7] z3}o] UL A5& a3 5 3

%= 132] EHT PPDU ¥~ 2] o A|of| 4] L-STF W A] EHT-LTF+= X~ ] ¢
(preamble) == &8 = ﬂw~QMMﬂmmmMﬂdW%b_Eﬂﬂ%ﬂﬁﬂi
A1 158 S 2E E 5 9l

L-STF, L-LTF, L-SIG, RL-SIG, U—SIG(Universal SIGNAL), EHT-SIG B =(°] &
S X ]-EHT W Z(pre-EHT modulated) B =5 o] &t aL A ghe] A H 7l gl o S35~
ZF4 (subcarrier frequency spacing)-> 312.5kHz= 3] 2 4= 1T}, EHT-STF, EHT-
LTF, Data, PE 8 =(°] 54 EHT ¥ Z(EHT modulated) 2 =5 o] &}a1 A 3h o] A
Hag)o] a4 -4 78.125kHz & A4 A 5= 9t} =, L-STF, L-LTF, L-SIG,
RL-SIG, U-SIG, EHT-SIG = ¢] E/4 B 7l ¢]o] o1 ~3= 312.5kHz W & A
¥] 31, EHT-STF, EHT-LTF, Data, PE 2 = 9] £/ H 7] g] o} ¢1 9] ~ 3= 78.125kHz
9 E FAE 5 3

% 139 L-LTF & L—STF% 56 WA L= 704 AW E PPDUS ald A=t &

datAl 7 E F U

% 139 L-SIG %Et 4HER FAEY PolE X o] HHE FAsH] ¢
A AFEE 7 Tt ol & E0],L-SIG 2=+ 4-H1 E o] E(Rate) =, 1-H| E
- H.(Reserved) H| E, 12-H] E Z o](Length) & =, 1-8] E 3] 2] ¥ (Parity) 2=, 2 6-
HI E 8| A (Tail) =& ¥ 83t 5= Qlt} o & 01 12-H] E Length € =3= PPDU
o] Zo] = AIZF Felo) Aol e AR E £3}sE 5= gt} o & Sof, 12-°H]E
Length 2=9] 412 PPDUS B Y& 7| 22 AAE 4= 3t} ol & 591, non-HT,
HT, VHT, %3= EHT PPDU®] thall A, Length D =2] 718 39 w]=2 AA = =
AT} ol & Eof, HE PPDUON thall A, Length =2] 72 39] vl + 1 B3= 39
Wl 4=+ 22 29 4 gl

o & 50, 54 STAS L-SIG 2 =2] 24 v E A H o thal 1/22] I @ o] Eof

7] %3 BCC AE Y2 d&3 4=t} o] F %41 STAS 48 H| E 2] BCC F 2.3}
HEES 853 5 Qlth 48 H| E 9] TEE} H| E o] T el A]3= BPSK ¥ %71 2 &5
o] 48 7] 2] BPSK A o] A= 4=t} 441 STAS 48 7] 2] BPSK A &8, 9
2 A Bl o) & S0, {HE?HFJO% old)l 2~ 21, -7, +7,+21}) 2 DC A B 7 2]
oJ(l & Eol, (MBI A 2= 0nE ALl g Aol v]F & 5= ). A 14
O 7 48 71 ¢] BPSK Al E-& A B o] 918 A 26 U %] -22, -20 W] %] -8, -6 U A]
-1, +1 WA +6, +8 WA +20, 2 +22 W A] 42601 v = 4= At} 44 STAS A H
FNalo] Q18 A (28, -27, +27, +28}0l] {-1,-1,-1,11&] A Z & F7}=2 w|F 3 5= 9]
o flol Az = (28,27, 427, +28) ol et kg ol i A e =4
A8l AHEEH 2

rulm
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[151]

[152]

[153]

[154]

[155]

25

%Al STAS L-SIGS} & U 3H7| A4 5= RL-SIGE A A& 4= 2t} RL-SIGe]
el A = BPSK W 27} 4 g-9t}, 424 STAS RL-SIGS] =415 7| 2 & =41
PPDU”} HE PPDU 3= EHT PPDUS S & <= T}

1= 139] RL-SIG ©] %] = U-SIG(Universal SIG)7} A+ = 4= 91t} U-SIG+= A 1
SIG 2=, A 1SIG, Al 1 B}Y) SIG, Alo] Al2d, Ao Alad = A 1 (EF)) A
ol Aj:1d So] thekel WA o g B = 9}

U-SIGENH|ES| AR E xeal 4= 9131 EHT PPDU 2| E}F ¢ & 2
St A B E X3S = Qi) o & B9, U-SIGE 2709 A & (ol & 59, 538 +=
2 71 2] OFDM A £)& 7| 22 FA = 4 Uth U-SIGE A3 7} A E (o & 59,
OFDM A &)< 4us?] F#l| o] A& 7F2 = 9131, U-SIG= A A 8us?] Fdlo] A&

A AT U-SIGY] ZF A58 26 B E ARE F4l8t7] Hal AgE 5 )

1-;: E0] U-SIGY] 7} Al &2 5270 9] tlole] S 4 79 Hd8 E& 7=
Z,:/L]E] 2= ohq_

USIG(EE= USIGEE)E FallE d & S AV E AR (A E 509,52 29
A e H] E (un-coded b1t))7} FA1E 4= 9lar, U-SIGE] Al 1 AE(d & 591, U-
SIG-1)2 F AHE AH 5 A& X HE A H (& 9], 26 un-coded bit)E %41
3FaL, U-SIGE] Al 2 A E(of| & 59], U-SIG-2)2 F AHE AH 5 Umx] YHE
A B (& 91, 26 un-coded bi)E F41T 4= It} o & 50, 54 STAL 7} U-
SIG Al &0l 33} % 3= 26 un-coded bitZ & 53t 5= gt} %ﬁ STA2 R=129] ¥
OlEE 7|2E AEFA ALY (& 501, BCC Y2 Y)& 53] 52-coded bit
& A8kl 52-coded bitol] THEk QB W & 3T 9} . %A STAL Q1E
W ¥ 52-coded bitol] tHall BPSK W2 E =8 6ko] 2} U-SIG 4 &0l &5 <= 5270
°] BPSK A2 A 4= glvh. 3hte] U-SIG A =2 DC 19 2= 02 Al 9] 8taL
BT e] o} Qlej 2 285 E] A Bl o] Q1) 2 4287k o] 567 =(A EAH 2] o)
& 7122 S8 4 ST $21 STAC) 443 52709 BPSK Al & el ol el
21,7, 47, 421 ES A9 3 U x| BB A oS 7 22 g 4 9]

o B Fo, U—SIGoﬂ 23] 215 = A B E AH () E 59, 52 un-coded bit)i=
CRC ZE(dE o] 4u|E Zolo] =) 2 Y HE(E Eo] 6| E Zo] 9]
)5 283 5 Ut A7 CRCEE 2 HA %Et U-SIGS] A 2 A &8 &
T AUTE 471 CRC =+ U-SIGE] Al 1 4l Eol] ¥ = 26 B[ E 9} A

2 41 el A 371 CRC/EﬂO‘ dEE AL YA 16 HEE 722 AdE
A3, FH o CRC AN Sne]F& 722 AAdE o vk &gk 47 HY 2=
= AEFA Har e Edy *(trelhs)a F & (terminate) 3} 7| 918 AH&-E 4= §)
B Bl oz dA4d 5= gl

U-SIG(*E+= U-SIG B =)ol ol 8ff $41%3= A H|E A B (o] S E°1, 52 un-coded
bit)= ¥ & -5 ¥ 4 (version-independent) B] & ¢} B A -5 7] 4 (version-dependent) H]
ER J-E-E 4= 9t} o & £9], version-independent bits2] 17| = 31 A o] Ar}
7P A Q] 4= 91t} o & &9, version-independent bitsi= U-SIGS] A 1 Al &l 7k

3l FA1E 47

hj
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[157]

[158]

[159]

[160]

[161]

[162]

26

s %] A, version-independent bitst U-SIG2] A 1 A& 2 A 2 A& 250 3
g 4= 3lt} ol & £91, version-independent bits 2} version-dependent bitst= A 1

Aol H|E 2 Al 2 Alo] H|E o] tpFgt By o= 28 5 9]

o & 5], U-SIG9] version-independent bitsi= 38| E 2] =] 74] = B 2hE
ZHPHY version identifier) & X33 4= It} o & 5o, 3 H] E 2] PHY version
identifieri= %5721 PPDU2| PHY version®l] #d ¥ AR E ¥ 3-3t 4= Qi) o &
£ 0], 3-8] E PHY version identifier®] #| 1 4t-2 4-5=41 PPDU”} EHT PPDUY 2
AN S 4= ek 2] 1A, 541 STA2 EHT PPDUE S48 49, 3-H| E
PHY version identifierE A 1 gt 2 AAE 4= v} &a] AP A, 4] STAL
Al 1 32 7FA] = PHY version identifierE 7| 2%, 541 PPDU”} EHT PPDU%! &
dekst = 9l

o & 50, U—SIGQ] version-independent bits= 1 H] £2] UL/DL = &l L(flag) &
=2 ¥3}3st 5= It} 1-8] E UL/DL flag B=9] A 1 352 UL E4lo) ## ¥ a1,
UL/DL flag B=2] #| 2 k& DL 541l #Hd .

of| & &01, U-SIG9] version-independent bitsi= TXOP(transmission opportunity)£]
Zolof] #3F F K. BSS Z #(color) IDO T3+ AR E FE33F 4= 9t}

o & 5 EHT PPDU7} th &t EF (ol & S0, SU Z =0 & ¥ EHT PPDU,
MU E.=¢] #& ¥ EHT PPDU, TB = =] ¥+ ¥l EHT PPDU, Extended Range &
Aol ¥ ¥ EHT PPDU 59 thgt BF) 22 &%= 4 -, EHT PPDU] E}
Aol #gk A B = U-SIGH] version-dependent bitsel] 3238+ 4= l T}

o & &0], U-SIG= 1) the Foll 8k A RS F3+6h= o3 =, 2) EHT-
SIGOl 2 -4-% = MCS 71 ol &3t A1 5 ¥ 3851= =, 3) EHT-SIGo] DCM 7]
ol Agui=A ool P ARE ¥t XA X, 4) EHT-SIGE 9 &
AL A gl B AR E ¥ekels WX 5) EHT-SIGZE 7l ool 4

2|

1

2|

.
-

7 A=A o ol AE XJEE 323}5h= E =, 6) EHT-LTF/STFS] EFQlol] #
StARE ¥olst= E= 7 E TFe] do] 2 CP Aol & XAt o]
3 AR E Z3)3 S o];}

% 139] PPDU®N = N E- 3 =] E](puncturlng)ol g ol e gdE
92 PPDUS A Xﬂ o Zo| A A1 (o] = , Al 71 ] 2] (secondary) 20

MHz T )l o g '6‘74‘%]% A g5t AL 9 ]@E}. of| & & 9f, 80 MHz PPDU
7F &2 ¥]3= 7 -, STA-2 80 MHz T 9 % secondary 20 MHz T & o] tfj 3] 3 %} 4
S A 83tar, = go]l ™ ] (primary) 20 MHz ] 9 7} secondary 40 MHz tl & & =53]
A% PPDUE F213 5= 3]

o & 5o ZTedE Fx %‘—‘”4 RS AL A E = ot o & , A3
28 #Eo] L5 = 749 80 MHz ﬂ]oﬂ ol 4] secondary 2OMHZEH9%‘°ﬂ o &)
MEF Aol 48 ¢ Ut d & CAN 23 AH sjelo] -85+ 49, 80
MHz t & W] ol 4 secondary 40 MHz Eﬂoﬂoﬂ 3 3+¥ 271 9] secondary 20 MHz T <]
5 o] = shitol] iR FxH o] A8d 5= Ut o & Fof, A 3 WA E e
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[163]

[164]

[165]

[166]

[167]

27

o] A& %= 7% 160 MHz ™ & (FE+= 80+80 MHz t &) tf ol A prirnary 80 MHz
o & o) 3234 secondary 20 MHz th & ol T 3l A 7k s X & o] 282 = gt} o
£ 5o, Al 4 P deo] 48] 49, 160 MHz t 9 (F=3= 80+80 MHz T
) W ol A primary 80 MHz t & ol 3£ 3+% primary 40 MHz t 92 <& Al (present)
331 primary 40 MHz o} & ol] 438} %] e24= # o] &= shrhe] 20 MHz A doll thaf 3
Aol A84d 5= U
PPDU°|| #-§% = Z | B E P o) #3F 4 H = U-SIG 2/ EHT-SIG
of 323t = St ol & £0], U-SIGS] Al | F=+= PPDUS A&8h= o] &
(contiguous bandwidth)ell &3+ 4 B & ¥ 3ts}a1, U-SIGS] A 2 E == PPDU|| 4
%Q Ja]oﬂ‘ﬂ «Hx}ﬂoﬂ L]—sLXJEE }:6}613,:0} .
& £9°], U-SIG % EHT-SIG o} e o] & 7| 28 T qE P &
g AR E 23S 4= glvh. PPDUS] th 9] #0] 80 MHzE Z 38k 4 -7, U-SIG
= 80MHz @ 2 A o g A3 = itk ol & F°f, PPDUS| H] 9 F 0] 160
MHzQ! 79, 3@ PPDUI = 31 W #] 80 MHz t9-& 918 A| 1 U-SIG R F H A
80 MHz th ol & #1 8t A| 2 U-SIG7} 29k 5= 9Tt o] -9, Al 1 U-SIG] Al 1 4
= 160 MHz T & 2] 743t AR5 F3tatar, Al 1 U-SIGS] A 2 B== A H
A 80 MHz T ol 285 Z | ql& B A Foll ¥ AR (S, T BE FAH I
1 itk 3k, Al 2 U-SIGS] Al 1 8 =3= 160 MHz ) <
, A 2U-SIGS] Al 2 BE3= 5 WA 80 MHz th <1 4]
B 33]g H(Z, ZNE FH g o] B3 AH)E =
Al U-SIGOﬂ SH= EHT-SIGTE -+ H A 80 MHz t & of] 4 -8-%
Yo B3t AR (Z, TP P HgHo) Bat RS xelsl
, Al 2 U-SIG®l 14:3F= EHT-SIGE= 3l ¥ 4] 80 MHz T & ¢l] A -85 =
of &t BE(Z, ZeldE FAE HfHe) H ARHYE 3 F ¢

o olo

= 3L

1

i)

)
2
E

i

F

d

ok rm
4 m

2

.

=2
r\‘

¥} 3 XJEE ﬁ%

e
=2 ot
-

S

]

e r
N b0

oot i
ﬂ% L
FUE %0 o
OE _@ 1:10

(o

hYA

mE o,
o &l
ot

Lo )y (K % oo T
X

N

e b
4 g g
Moy ® (g

-SIG ¥ EHT-SIG+= o} #f ] 1
SE]"F }%Iq' USIG:U% EHQ%]
A NE FAY g elo] B3 ARHYE X
El%-‘%ﬁ‘%%@] et AR5 xghelx] &ar, U-S
st QB (S, 2l g FAE e #e ARHE

o
fr
ﬂﬁ
. lo
o

E
o 1A
ol
& 2
__>?l_‘4/
ﬁjﬁ
o 1o
g }ﬂ
nﬂ:(:
wn

&
o]

e’}

(o

;l 2

okl
Q U.lol_'. [-‘_\‘“i
=M
T,

©

m
et
i
¥

al

=, EHT-SIG+= EE

Aa G ALl

32,

iy

U-SIG+= 20 MHz 9@ ¥ & T4l = 5= it} ol & £, 80 MHz PPDU7} -4 & 3=
A9 U-SIG7} E-A19 5 1t} 2, 80 MHz PPDU Wl o] 5 3l 47) 2] U-SIG7} %
st=l 4= 91t} 80 MHz W) & 28 % 3}3}3= PPDUE A & U} & U-SIGE X 88 5=
o]

A

*= 13ﬂ EHT-SIG= 5741 STAS A8t Al 4 B.E 233 5= ¢lt}. EHT-SIG
Al
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[168]

[169]

[170]

[171]

[172]

[173]

SATH EHT-SIGE 98l AR& 4= 4l &9 7 57ol] o3 A H.1= U-SIGol] =3+
A

EHT-SIG}= & 11 WA = 128
4= 9t} o| & £ EHT-SIG, = 89 ¢ ]9} %O SHA ] + % = (common field)
D AL 2-E A F & (user-specific field)E E 33 = AT} EHT-SIGS] &5 2=
= AEE 5l AR AL EA o] = AF S A (usen ] NTE V2R A
e 5= Sl

5119 L T3, EHT-SIGS] &8 2= 2 EHT-SIGS] AF8A-E5A4 &
T NEA R I E vk AR ALEA FEo) E3HE = sl *F‘lx}
£-5 ¥ = (User block field):= 2 71 2] AF-8-AH(user) B=E& A3 A HE E3H6}H]
T ANE A5 Brof 23 = ap A ALg 2 B5 = 1 ) EE2 9 AL
42 A= 2 ¥38}st 5= Qlt}h, =5, EHT-SIGY] 8h1o] AFg-4 B5 F == ) 27)
O] AF-&AF d E(user field) 5 £ = ot &= 129] Lo} FASHA, 7 AR

2 = (user field)¥= MU-MIMO &l #3511, non-MU-MIMO 2ol ¥

A
—r%l

= 114 A e} 5L, EHT-SIGS] &5 L= CRC H E 9} Tail H|EE 3
et 9= 3L, CRCHIE 9] Zol =4 H|E R AAE 5= 951, Tail H|E 9] Ho]=6

H|E 2 A % 31 00000022 A4 = 4= ),

%119 e 5Y3HA, EHT-SIGE] &% € =+ RU &% A B.(RU allocation
information)& ¥ 3} 4= ¢Jt}. RU allocation information= &2 AF8-2H(, &
g2 4241 STA)°] &= = RU2| 9 X (location)oll T3+ H B E ov] 3t 4= git),
RU allocation information<= 8 H| E({:= N H| E) G 2 A= 4= Qi

EHT-SIGS]| &3¢ =7 Agky = 27t A1 44 4= It} EHT-SIGS] &3 &
T A EE = BEE EE B2 (compressed mode) 2t B 9= 1T} compressed
mode”} AF-&-¥] 3= 7% $-, EHT PPDU 2| &-5=2] AL 842K, E5=2] 441 STA)<
non-OFDMA £ 7] % & PPDU(d| & 9], PPDUS] Ho]E H= )-% IHEAC R
AT} =, EHT PPDUS| &29] AL 821 T gt Fub g9 & B3 415 =
PPDU(¢| & Eo], PPDUQ| ol F )& t]a i a 5= 9t} vl OLUT .= (non-
compressed mode) 7} AF-8-%] = 7 -, EHT PPDU 9| #572] AL-8-2}= OFDMAE 7|
Z = PPDU(C] = E9¢f, PPDUY| tlolH )= v a2 st 5= 9lt}. =5, EHT PPDU
O] Hao] ARG A= Aol gk Fabr ) 9 E-3ll PPDU(YE E©1, PPDUS] H] o]
B I5)E #AE 4 o

EHT-SIG th4 8 MCS 7| & 7| 22
EHT-SIGo| %8 %= MCS 7| ol ¥ 4 Hi= U-SIGol| 34 5= 3lt}. EHT-
SIG= DCM 71 & 7122 7449 5= 9lv. ol & &, EHT-SIGE #1&f ¢34
N 7§ ¢] tlolE E(l & o1, 52719 ol B &) Foll AA&ete= Ao ol &= A
1 ¥z 7ol A8¥ 5, R d&Esti= At Eoli= A4 2 W% 7] Ho] 48
Utk 5, S STAS 54 Al ARE A 1 W 7| HE 722 A 1 4]

1
:(‘>L_r‘
rui
ol
rﬂ
T
m
C/)
Q
o~
A_
i
m{>
a2
A
o,
o
ke
e
i

o,
i

g = ot A= g nkek ol
= U
—
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[174]

[175]

[176]

[177]

[178]

[179]
[180]

Hho] Eo etdalar, Ed g Alo] YR E A 2 Wz

238k Y R Q14381 = duke] Eof] &St 4= )
o}, Ab< vkl o] EHT-SIGO] DCM 7| o] 4185 =] of o] I H AR

£0] 1 B E I =)= U-SIGe 2342 4= 9lt}h. & 132] EHT-STF= MIMO

317 = OFDMA 374 9| A A5 o] 5 A o] 37 (automatic gain control (AGC)
estimation) S SFAFA] 7] 7] Y 8te] AF8E = vl % 139 EHT-LTFE MIMO 3F
7 H1= OFDMA 3t ol A 2 d = 38171 915t AFEE 5= T

STF Z/fE3= LTFS] Bl ol &3t A ®(LTFo %-& %= Gl(guard interval)ol] T3}
AR5 ¥3EhE 5 139 U-SIG B = Z/HE= EHT-SIG 2= Fol 3= 4= )
=3

% 139] PPDU(Z;, EHT PPDU)= = 8 W #] & 109 RU X 2] AHE 7] %
T4E Ao

of| & 501,20 MHz th & 2ol 4] 441 %= EHT PPDU, < 20 MHz EHT PPDU+=
T 82 RUE 7| %2 T4 4= 9lt}. =, EHT PPDU°|| ¥ 3} % 3= EHT-STF, EHT-
LTF, o] B =2 RUY| €] X|(location):= &= 83} 7o) A= 4= ¢lt}. 40 MHz
tf o] Abell A 441 %= EHT PPDU, < 40 MHz EHT PPDUE & 92| RUE 7] % &
T/dE 5= AT} =, EHT PPDUY| 33} ¥ = EHT-STF, EHT-LTF, t o] E ¥ =9
RU9| #] X (location)+= &= 94} o] AAE 4= 3t

80 MHz th & 4}oll A <A1 ¥] = EHT PPDU, < 80 MHz EHT PPDU= % 109] RU
=2 7122 7449 4 vt =, EHT PPDUoI ¥ %] 3= EHT-STF, EHT-LTF, t o]
B € =9 RUQ| ¢ X (location)i= %= 103} o] AA = 4= 2t} &= 102] 80 MHz S
8k == W (tone-plan)> 5= 99] 40 MHzE ¢t E-Z 2] T W dbo ) &-&

A
T At

160/240/320 MHzE 93t B-Z 98 = 9 Ei= 1 109 HH S o8] H vrEali=
HefE 4 E o Aok

%139 PPDULE o] 89 WS 7] % 5 EHT PPDUE 2124 4= 9l ],

FA STAL th&-9] A}alS 7] =2 4241 pPDUS] EFY)-S EHT PPDUE ¥etat
4= 9t} o 2 501, 1) 41 PPDUY] L-LTF 21 & o] % 9] 3 H#)] 4] &-o] BPSKO|
31,2) =41 PPDUS] L-SIG7} 5 %] = RL-SIG7} A S (detect) ] 3L, 3) =41 PPDU
o] L-SIG] Length B =] zkoll thél modulo 3 14+ 223+ Ak, 308 1}
i U A0 2 AEEHE 9, 24 PPDULE EHT PPDUE Fvhe <= gt}
%! PPDUZ} EHT PPDUE ¥ = 49, 741 STA-S & 139] RL-SIG ©]|F9
Ao 35 =0 E YR E 7| 22 EHT PPDUY] Bl S 24T 5= 9t} &g
Fa35HH, 9241 STAS 1) BSPKS L-LTE A& o] % 9] ) WA A& 2)L-SIG &
Tof 431 a1 L-SIG2F 5 < 3 RL-SIG, 2 3) modulo 3& 443t A3}7l 0o 2 A
A %)= Length =5 ¥39}81= L-SIGE 7| 22, -4 PPDUE EHT PPDURE %
w3t 4= 9l
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[181]

[182]

[183]

[184]
[185]

[186]

[187]

30

& &0, 741 STAS th&-9] Aal& 71 22 741 PPDUS] EFS)-& HE PPDU
2 g 4= Qi) o] & 591, 1) L-LTF A1 & o] 3] A W ]| Al &-o] BPSK©] 1L,
2) L-SIG7} WFE-%] 3= RL-SIG7} detect ¥ a1, 3) L-SIG2] Length #koll th 3l modulo
3& Aget darL 1= 22 AE¥ = 45, 4 PPDUT HE PPDUE 32
T AUtk

o E 5o, 741 STAS th&-9] A& 7| 22, 241 PPDUS] E}F$] & non-HT,
HT 2 VHT PPDUZE A3 = It} o & £, 1) L-LTF 21 & o] %2 & A 4]
0] BPSK©] 11, 2) L-SIG7} ¥+ 5] 3= RL-SIG7} A& 5 A &= 49, 541 PPDU
+ non-HT, HT ¥ VHT PPDUE ¥ = glt} g =41 STA©| RL-SIGS] HE
55 AE e L-SIGY] Length kel W3l modulo 3-& 283+ 217 0o =
A% 5= 7 -9 =, 5241 PPDU©] non-HT, HT ¥ VHT PPDUE #-¢+= 4= 9t}

5 139] PPDU+= HHFeF EFl o] Z e 9)& S8k ] Sl el A2 5= /At o
£ 9, & 139 PPDUT Alo] Z#H ¢, 2] Z#H ¢, = dolH Z#H Y 59 &
L o] 9] (FA) FTAlE Al A AEE 5 AT

o] slof] 4] &= TWT(target wake time)l] th sl A 2 gt}

TWTi= AP2} non-AP STA {Fe] A H] 2~ 7] Zk(Service Period, SP)-S “d 2] 3} a1 SP
of thet AHE M2 FH3Fe] v A 2] A A (contention) S &Y S Z A, non-AP
STAE 9] oA a8 /NAAAZ 5 A+ PS(Power Saving) 7| <] th. TWT Al
A (Setup) Aol A 27 /A] oH 2 F-(Request/Suggest/Demand) & & <=3 3= STA
S TWT 2% (Requesting) STAC| 2}l 75 4= 1t} o g 23]l thgh =5/
717 (Accept/Reject) 2] 5= 3F= APE TWT & (Responding) STA®] 2}
Z = o} A (Setup) GAI= STAL] APl & TWT 2.4, 3 %= TWT &
Zhol B, Sl et 22 e Q) (frame) BFY = A A /A o 8h= A = 39S 5= 3
th TWT & 22 708 (individual) TWT 9} B 2 =7l 2~ E (broadcast) TWT 2. &2 &
o U

L 4= EAAZEAEE A N TWT 541 A& Aistr] 9
™ o] T},

71 TWT-2 AP9} non-AP STA©] TWT 2 %/-5(Request/Response) > & ) 2]
F 4412 Z- 3 A non-AP STA 2] &4 3}/4~H A} Ell (awake/doze status)l] T s+ 3
H(negotiation)& =3 ¢+ &, dlo] ¥ uF-S 8 st= WA Y Fo|th = 149 4
Aol A AP9} STA1->TWT &7 Z#d L TWT &9 2 Y& 53l Eg] -
Qloflo] &% TWT ¥ (Trigger-enabled TWT agreement) & & A & 5= AT}, o 7]
A, STA19] o] &3 212 @ A & (solicited) TWT W24 © 2 STA10] TWT 2%
IS APoll Al £ 2189, STAL7F APE B TWT 54S 98 A HE TWT
S 2 Y-S T8l alEhs WA ol o) vhA | 1] 2 % & (unsolicited) TWT W2 S
T8 5= STA2= APEH-E Eg| A-lolo] &5 TWT &9 (trigger-enabled TWT
agreement) 2 4l tht A B E 1| 273 TWT -5 H(unsolicited TWT response)-=
28] a1 = vk A A o8 STA2Y= 314 TWT e 27 &4 425 v] 8}

:

N,

r
ki
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[188]

[189]

[190]

[191]
[192]

[193]

31

o, o TWTE AL = Atk Eg 7 -Qlell o] &4 (trigger-enabled) TWT SP &
Qtell, AP= STAE Al ET] 7 Ze| & $213 5 vk 47 EfA T2
APl Al ¥} & ] o] Bl (buffered data)7} U5 STAE N Al &&= 5 3l o]l
ko], STALZ PS-Poll 22 2] 915 A9k 2, 2kl o] 4] 3}l (awake) 3 B
£ APl Al &4 4= 9l T3, STA23= QoS Null Z 2| 4 -& S48 0 24, x4l 2]
A3t JH S APl Al & 4= 9tk o] 7] A, STAL 2 STA27F 4181 © o]
B Z 2 9J= TB PPDU &2} 2] 2 o= 3Uth STAL 3 STA29| JH| & 213t
AP 2485l STAE <] 4] DL MU PPDUE $-418 &= gt} &9 TWT SP7}F 3¢
5% STAL % STA2+= 59 (doze) B E HA3E = STt

T 15E A7 A RE = JdE HEEHNAE TWT 2] A2 Ay sty
5 = olt)

HZEJAE TWTS non-AP STA(YE = TWT scheduling STA)©] AP((2= TWT
scheduled STA)®} TWT 24/6H 2 & Q& &5413F S 2 4 TBTT(target beacon
transmission time) % A F 74 (listen interval) 5ol t) e+ A4 H & & 538} = 2] 9
TWTe|t}. o] 7] A, TBTTl t ¢+ 3 4 (negotiation) & 2}0] =3 € 1= gt} o] &
e O 2 APi= H|Z(beacon) T #| Y2 58] TWTS] 2A|la® ARE gt =
e Aoled 4t & 159014, STALE 238 TWT 525 3 38laL, STA2
v 2dd TWT 522 533t} AP AHlo] 413 Eg A S 5319 STA
E 9| 843 awake) 4 H E 2213 F, DL MU PPDUE 413 4= It} o] 3= 7
HTWTS 343 T 5= ol HR2EAAE TWTO A, 8] & TS 23
gt Eg] 7] -Qloflo] B TWT SP+= A A g F7] = o] ¢ ¥ whig &= glr)

TWT dH e A4 TWT A B Z 8 9(TWT information frame) % TWT A E. &
Z~(TWT information element) & £3}0] o] Fo] A 4= lt}.

5162 TWT AR 24 X0 A S dgstr] 98 =wo|t)

TWT information frame-> TWT agreement®l] th ¢+ 4 B E @ A3t AL A
(deliver)3F7] A3l STA®I 23] A %= a1, 7] TWT agreement2] STAS & &1}
of] o] 3 H%H . TWT Information frame2] 24 3 7| 9 (action frame)< TWT
A 5 = = (TWT information field)E 3¥38}3tt}. TWT Information field=, 3-H| E
TWT =25 2 H ZA(TWT flow identifier) 4] H H = 1-H] E 3% 2 % (response
requested) 4] HZ = [-H| E U5 TWT 27d (next TWT request) A HE = 2-H|E
oS TWT Al B2 = = 7] (next TWT subfield size) A B E = 1-H]|E W& TWT(all
TWT) A B2 = 2 /32/48/64-H] E T} TWT(next TWT) M HE =5 ¥ 83 4=

—_—

0}

k
I

o]
AA

TWT Information field®] = 7]3=, next TWT Z =9] A 7]of ubg}a] 7}H A o]t}
TWT flow identifier A1 B2 == TWT A B 7F L A 5 7y A 35 = TWT 29
o] AH2E £33l TWT flow identifier A] B 2 =23= all TWT A] H 2 = 9] 3lo]

191 750l 7 E2 5= 3
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[194]

[195]

[196]

[197]

[198]

[199]
[200]

[201]

[202]

[203]

[204]

[205]

32

response requested 4] 2 == TWT information field& ¥ 35l= Z 8 LS 521
3hi= STA©], &l 2 Z &) 2o -3 e] TWT information frame©] A4 A& &
Aol=A] AFE XA & 4= 1T} response requested A B E = 7F 002 A
3l g ol &3] TWT information frameS A 4314 &8 22 541 STA
of Al 243 4 AT} response requested A BB =7 12 A EH, g 29
553t TWT information frame-& 53 A& 41 STAC Al 233 5= gt

next TWT request /] HZ =7} 12 A ¥ *H TWT information frame©] 0¢| o}

Z1 0] 2] pext TWT ¥ =& ¥ 338F+= TWT information frame 2] 2 g9l gl Q% ¢!
2 AA S = Qo 28 A 82 7§, next TWT request A H B == 002 HA =

T AUtk

next TWT subfield size A B H =9] ko] 0, 1,2, & 309, 717} next TWT A B2
=9 A7]7}0,32,48, R 6492 A A <= st

all TWT B =7} 12 A A YA, TWT information frame©] ¥+ TWTE A 2=
AEd st A AAE = vk 284 Fod al TWT HEI == 022 HA
= A

next TWT A H.& = 3= next TWT subfield size2] gkol wheba] 7pH A Q1 Z o)l &
7H2 4= Itk next TWT A B = o] 315 1= k-2 TWT flow identifier A 2.2
o) oA SA == TWTel o g tF3 TWTell A ¢ TSF(timing synchronization
function)®] & 3}9] H-+-(least significant portion)l 3l @al= k& 7H2 4 3o

S 172 TWT AR 84 90 dHE dgstr] 918 =wo|t)

TWT information elementi= H| &£, 2 H 2t (AHZAS 9 Z &Y 5o ¥
¥ o] &4=A1€ 4= ¢Jt}. TWT information element:=, 2.4 28 Z}(element ID) &
=, do](length) B, Ao (control) B=, L TWT 3&}v] B 4 B(TWT parameter
information) 2 =& X313 4= 91t}

TWT information element®] Aol == 7/ TWTSF HE2 =7 A~ E TWTol| F
oA FL gk g 7HRI o)

NDP ]| ] X A|(NDP paging indication) 4] B & == NDP #| o] % & =7} E X))
st 1 4k 7FAI 3L, NDP #| o] H=7F EA)6hA] 9 0 46& 7HE = T

S @A PM X = (responder PM mode) 4] B & == ¥ 7] (Power
Management, PM) 2. =& e 5= 91T},

3 B (negotiation type) A B8 ==, TWT element®]] 3 JR7} HZ &
M2=E TWT 3= 718 TWT(s)9] et e o] gAboll theh AN ], 1= ol =
TBTT 7}+2 (wake TBTT interval)©ll o] & A <14 = vpepd 5= 2l o},

o] & 59, negotiation type A HH = 2] Zko] 091 -9~ TWT A H E == 1]z ¢
7 H TWT SP Al &} A| gHoll o) g 3l o] 31, TWT elementi= 3F4-¢] 78 TWT Ihe}
HE MES 23t o] = TWT 8% STAS TWT 3% STA 1Ho] /i TWT §

Aol Sl EEAY, = TWT 55 Aol 9k 718 TWT ¥ A] (announcement)©l] 3}
g T
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[206]

[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

33

of| & & 0], negotiation type A HH =9] glo] 191 A TWT M H I == v)&
TBTT A 7kol] th 3k 2l o] a1, TWT element:= 31} ¢] 78 TWT de}bu] g Al E
5 ¥ g3t o] = TWT 2= A|& 9 5 =(scheduled) STAS} TWT 27| & 9 3=
(scheduling) AP 7+2] €] =1 TBTT & 4ol = 3+ Aol s dst 5= g}

of| £ £ 0], negotiation type A HH 1= 2] gho] 291 A9 TWT A H == 1] 2]
BRI 2~E TWT SP A 2F Al ZFel o) g A o] 31, TWT elementi= 3F4 o] /2] B
ZEINAE TWT I E A EE gt} o] = TWT 27| &% APol 2] 3 A
FAE = BEREANAE Fe] o) TWT elementE XA Z] 024 TWT &=~
A=HEE STAN A HREFNAE TWT A2AE S Al 33k Aol sfdad 5= ¢
=3

of| £ £ 0], negotiation type A HH = 9] gko] 391 A9 TWT A H == 1] 2]
BRI 2~E TWT SP A 2F Al ZFel o) g A o] 31, TWT elementi= 3F4 o] /2] B
ZENAE TWT 3etu g A EE X383kt o] = TWT 27| &% 5 = STA =
TWT 2=AlE 8k AP T o] = shvtol] ol aj A 4l == 7 o] =g 2~k = e
g olol] TWT elementE E£3FA ] 0 24 H 2| A~ E TWT 27| &2 He| A
S sk Aol sl ddd = )

TWT X Z g Q] t] 29 o] E(TWT information frame disabled) A HE =7} 12
A H STAC) ¢ & TWT information frame 2] 5=210] t] 2:0f o] & & L}EY
a8 o 0o R AARE 4= gl

glol = Fal o] A w9 (wake duration unit) A BB =3= T3 A TWT g0 =
7@ ©] A (nominal minimum TWT wake duration) 2 =2] @9 & LEFAT o) =
FaolAd @ ABEE ==, w7k 256us?] A9 002 DA I, @7 TU]
4512 444 4= vl HE/EHT STA®] obd 2 §- o] =1 Falo] A @9 A B
Ao =002 A4E 4=t

A BF Y E =9] MSB(most significant bit)> H 2 =7 A~ E Ao et 4=
ATH A7l R EFNAE =7} 1o]H TWT elementol] v o] 4he] H 2 =)~
ETWT steb g Al E7E £330 = Qo) 7] EREANAE F=7 00|, shvt
o] 71 TWT F&hu]) g A ERo] TWT elementol] 3238+ 4= Qi) A7 B2 =7)
2E AE7H1E AAE TWT elementE B2 = 7] ~E TWT element@} & & 5= )
=3

5182 /I TWT ghebn| B Al E 2= i 9] o 3
X 19 HREANAE TWT gl g A E FE 9] oA
gk ol

5= 179 TWT elementol] 385 = TWT 3F2h| B A B (TWT parameter
information) € =3=, /I8 TWT = HE =7 A E TWTO| whghA o2 4 &
7Hd 5= doh

M TWTS! 4 -, TWT element W 9] TWT e} ] AR == /|
TWT v e A E =5 £33

il
o
ik

)
ol
)
)
ot
ki
g
o
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[215] HEEHA2E TWTS 45, TWT element W & TWT defr g A B H=3= 3
Lol e MR = AE TWT dtetu g M E S5 ¥315kt), Zhzbe] v 2 = 7
2E TWT 3 B Al E =, 8fvfe] HR =) 2B TWTOl th et 4142 4 HE

A
kst 4= 3l

[216] 18 Y &= 1901]%1 LA 8= vk} o] A TWT St e| Al E dsef v =

W

EANEETWT I E NEZEE 358 AHIEEE Y3t
[217] 2.3 Bl (request type) A1 BB == 7E TWT a3 H A E H o} B 2 & 7)

~E TWT gl A E B2 A A7 = FAaA R A A S /}}018}74] T
- Atk ofoll thell M= =3t

[218] E]- Al 9l o] A1 Al {H(target wake time) A B Z == 0 2 oA JH/H 2 =)
E TWT SPo] A2} A ZHE eI T
[219] T H A TWT ¢l o] =2 73 o] A (nominal maximum TWT wake duration) 4] H.32

=3, TWT 8% STAC] TWT 9o = 1H4 Falo] A & TWT S22 21 2o}
A 2 Y wEE g sty] fEl Aelof drlal o et HAYE Ve
itk o714 TWT o] 2 3F4 & TWT 2% STAZ} of| 2 &8hi= 142221 TWT SP
= Abololl A F ot ARk ofu e = 2l

[220] TWT 9| °] = 7+4 7F=(TWT Wake Interval Mantissa) A B2 == TWT ¥|°] =
HA Zke] o) X4 3L S 2 microsecond &5 AT = Q)

[221] =185 ﬂlﬁ}‘ﬂ TWT 135 &9 (group assignment) HE-’J = TWT A
(channel), & NDP #| o] % (paging) /| B Z == 78 TWT Sl g A E A= of 7t
FEHE

[222]  TWT 13 &9 A BHH == STAC| S8 TWT 1550 tg AR E 33t

TWT 27 STACN Al Al &3ttt sl 4 H5 2 AFE-3to] TWT 1% el TWT 4k
S AALEE 4= 91t} STAS] TWT b2 Al & 2.3 All(zero offset) 2] #k3 TWT 2.3
Aol gholl TWT ¢ #he w3k #2455 3l

[223] TWT AE MHEE=385H = Ade vehl= H]EHE% L ERIITE TWT &
% STAO o8 A%5 = 7%, TWT A A8 I =3= TWT SP 53t STA7} 91 A]
8 G2 ALR S EE @ A= Y-S JER = uEWS X33 5= 9l
TWT &5 STAC 93] ¥ = 45, TWT A d A HI==TWT 2% ¢] 01%
H= Ads et = R EY S £ o 3o

[224]  NDP o] A B8 = 5= 4 8] A (optional)©| ], 3] o] 4 ¥] = STAS] 2'"H 4}, NDP

= o

ol T Q5 gke] A o) TWT sllo] 2 STl 59} el J B 58 ¥ 33
o)
TR

[225] T 195 %is}lﬁ, HZ2EJ] A E TWT A H (broadcast TWT info) A B = 3=,
HREEINAE TWT elu| e AE o wk 23H T M2 = AE TWT 4
B ABEEE== 3-HE fH HE 5-HE HR )~ E TWT 2 EAHID) A B
=, 98 HE HRZEJ|AE TWT A S (persistence) A H B =5 3135 5= it}
HZEINAE TWT 282 A BEE =5, TWT element®] TWT A S A W = (setup



WO 2023/191501 PCT/KR2023/004190

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

35

command) A] B8 = 9] glof| wpe} STAC] Fol & Q3 8b=, =, TWT v
E A Te= EA HREEINAE TWTY HEENAE IDE YEITE B2 =7
AETWT A& qHd e a2 o sj A~ TWTO A7A1S Ao A A8 € TBTT
NaE vebdoh

o2, 27 EFQ(request type) A BB =] A2 Q1 FA] o] T dlj 4] A g &t

2

WA & 185 Fhxste] JIE TWT gt 8 Al E 9] 8 3 B9l A HE =9
ol thaf A g gttt

TWT 2% (request) A B E =1= 2% STASIA], & STAQI A & el
Ch 71 gkol 1019 TWT 8.7 STA 4= 27| &% 5= STAY & YEhl 2
TWT 3% STA 1= 271E 3 8h= APY 2 YEH 5= 3l

TWT A AWM E(setup command) A BHZ == Q% Aok @, 58 WA
&, 71 A (Request, Suggest, Demand, Accept, Alternate, Dictate, Reject) &2 #H W=
= e 5 Aok

EZ A(trigger) A1 EE == TWT SPoll A Ev] A 2| A& AMES X o 5 1}
bt} 71 ghol 1011 Eg 7 & AFE-staL, 0ol E A & AFESHA] & 7
=3

LAl A (implicit) Al BB == 5 A1 4 TWTQI A == A 4 (explicit) TWT S A]
ANE vhebd = QAT 71 gho] 1011 HAI A TWTE Webl a2, 00 H Al 4
TWTE YeEhd 5= 3t

Z 29 BF(flow type) A HZE == TWT &% STA(E = TWT 2719 5 =
STA)S} TWT &% STA((E+= TWT £=7& @ oh= AP) 7Ho] 5418 73 & e
= ok 71 gkol 191 A5, Eg A 2y o] ofbd 2ZH ¢l o] APol A STAR A
%] 7] Al STAZ} PS-Poll %= APSD(automatic power save delivery) E¢] A 3Z
A& HEste] AP A Aol 2 AEE B = 34 & (announced) TWTE <
n gk = Qlvk, 71 ghol 091 A9, A TWTE v & = St

TWT 2 2% 2 ¥ 2} (flow identifier) A B == A3 TWT &% STAS TWT
&% STA 2% Alolof] o] Fol Xl T} & g ol A sl TWT S5 o tigh 574 g1
5 alfetA A ek 38 E g 28 - 9tk

TWT $lo] = IHA #]4>(wake interval exponent) 4] H B == TWT ¢ o] = I+
A k& o] X1 microsecond T & A = lvk AE TWTS] 4 -5-ll+= 713
TWT SPE Zke] 7bA & ofn| sk &= glth 8% STAS] TWT o] HA-& [TWT
Wake Interval Mantissa * 2*TWT Wake Interval Exponent] 2} o] 2] 4= )t}

TWT .3 (protection) A B == TWT H& WA U S ALE o7& YEld
At 1 gkl 191 A5, TWT SP W] 2] TXOP= (MU)RTS/CTS H3= CTS-to-self
frame®} - NAV B35 wlAYF = Al 2hd 5= 9151, 091 4 -9-0l = NAV K&

MAYES 4854 g2 5 gk,
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[236]

[237]

[238]

[239]

[240]
[241]

[242]

[243]

[244]
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5198 Az, Jﬂ_ E7H ETWT dtghi g M E =9 @ A el B

sel ool Brs 7 AR /WA TWT dhepul B Al E d=o] 24 B9l A{Hd
=] 39| Jmcq% m2, old] olg e AgFat BRES| A E TWT
S B A Eoll vt g5 = B EEol thel A ofsfell A g .

npx) ek B 2 =) A~ E ulg}u] B A E(Last Broadcast Parameter Set) A H 3 ==
npx e B2 =) AE TWT 3heba B A EQIAE LER T 1 gho] 109 mhX]
B REINAE TWT S B Al EQ) S YERaL, 0ol g HRENAE
TWT dtehn g A E7F EA 8-S e 5= )

HZEI)A~E TWT F% (recommendation) J\Mﬂ_vﬂ EE HEEI)AE TWT SP
&t AP o8l A5 = 2w Q) Bt el thek AGA =& 1-79] o= e

A
9= el

2= H*E TWT 3ebu| B A E d=of 95 Bl AEd=of npxu 1 HE
= - H.(reserved)E = 81

A g+ ¥ (restricted) TWT ¥ ﬂgﬂ & ZF HIH

!%/d ;<}<>J /\;q]zalo ]H]-Of;_o}b /\41 1 X *E&/\L ] qi/\]/\Eﬂoﬂ ]
AW A 2 o] A 7w A A 2 o) Az gl ol RN 7 = e
A7 7F Ao A o 2 o8& 4 Tk Al ;P% WT(restricted TWT, R-TWT)
= AR A 2B A dol|A] w7 E e e] 4= A 95k] 91a) A e

53 ChFE ot Fof kel AP H 5 9)

["_|.,

o]-)

R-TWTE S & o] A] STA(S, @l o] | A] ‘:”7‘ tlol e 2] FA4l& A eh=
STA)S #l8to] AP7F A8k 588 HREFAE TWT e d3t 5= Itk R-
TWTE Z&]4], w& o] Al STAS 93t tlo]E] A% 7F5A4S thE STAE

Hlste] 202 g Hsk= 218 A3 4= lth STAZ AP dl sl A] &lr) o]
o] R-TWT &A1& ol theh W8 4 & 5 H(establish) & = AT}, o 7| A, R-TWT
o= HREANAE TWT 32 9f 5 U 14 ofdlA] == 4= 9o, o] &
A BREFNAE TWT 4= R-TWT 8 A E -5 ¥ 335 4 9
2 9t} ol & 50, R-TWT 3Hev B Al EE, U & B2 EJ| 2~ E TWT 312}y
B AE dool A= EQ HR2 s AE TWT 31 A E S8 A3 5=
ATh =, R-TWT el A|E de= a2 =5 A~ TWT Stelv B A E 2=
o 5 Aol 2o AT 3

T-A A QN o 2 R-TWT ¥ %&% Aste], Awdt 5 190 A o] HR =)
E TWT 3t B Al E =0 R-TWT Ed|¥ A H A4 B2 = (R-TWT Traffic Info
subfield)7} F 714 5= ¢}

TA A o2 R-TWT EEHJJ. AR A== Edd Y H Ao A H 3= (Traffic
Info Control subfield), R-TWT DL TID H] E %] 4] H & =(R-TWT DL TID Bitmap

subfield), @ R-TWT UL TID H] E %] 4] B & =(R-TWT UL TID Bitmap subfield)E
e 4= gl
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[249]
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7], R-TWTDLTID H|EY] B L= W RTWTULTID HIE A HZ =
= R-TWT 2712 ¥ 3= AP(R-TWT scheduling AP) == R-TWT 27| & ¥ ¥ =
STAcl of3l| 242} ah ek /3 3F 3 = kol A wlo]l A Rz Egjs] ~Efl o
24 A H = TID(s)E 5 A (specify) e = Atk & ol 2, sl B =gl o] kH A
HE X712 e ¥ E A2 kAA TIDZF doleA] i Egfly ~EHo R
e 2 AAE 5 vk gl &, e B Ef o] kA vl E X700 =
AR E = A kHA TIDZF dlo] A 913k Evjs] 2Ef o= HREA &= 2

¢toll, AP 2 STAT= A & 753 LL(low latency) E 23] =5, R-
TWToll ¥ Ef2lo] o3 TIDoN th &+ FAS =3 e 4= At}

S AP R-TWT SPE & A (announce) 3 5= AT}, £ 7| Al ol A R-TWT SP&=
RSPE}aL5 A 3t 4= 9l

HREANAE TWTE A&k A1)~ 7] 7HSP), =5, R-TWT SP 528 A 9 3h+=
STA(C] & 591, 552 dlo]FA] STA)S, R-TWT & 2ol] 7] %3] ¢ o] gl A] =17t
dlol8 & dE el of &5 APl Al ™ = Ut} RFef AP7}R-TWT & 2H/E 25
A A3, APE S w0’ A] STAY TE STA(S)o Al 24 STAS 0] &%
TWTES 2AEY ARES X33l Z2d LS AT 5 Ut o
TWToll &k 52h& =3 8t7] 918l A, non-AP STAE 2 H| & ¢
HazEd, AR &F ZEY, B 1 9] oA o u A &
A& Eof, HEEFNAE o EHEI|ZUE F2] S5 9] Z&q]) 1A,
R-TWT & R S5 APEFLEH 5 5 gt} o] &) o] ¥4 %= R-TWT ¥
AHE ¥3etE 2y doR H| & Y& o &2 Fof AR gk, A& g vhe}
2 thekdlk el Q) EalA R-TWT @ AR 3= 5= ok

R-TWT - 2}el] =, (MU) RTS/CTS H+= CTS-to-self 2} £ NAV, E=+= 3
- ol E] " (quiet interval) 5-& o]-§35Fo] R-TWT SP o] A] ¥ % o] TXOP(Z, t}
E STAE 2| A 27} A §h ¥ = TXOP)E &E. & 5= Itk R-TWT SP7} A 28}
7] Aell, R-TWT 2=AZ el th &k Wi 42 714 5= STA o] 9] 9] th2 STA(S, B]-9
B STA)S] TXOP7} A epi o] & 3 oF 3t} 1] 1 U2 STA(S, H]-51H
STA)2] TXOP= R-TWT SP7} &4 o] ol 714 o2 8 E 4= 9lt)

5202 2 WAIZE A8 S 9l Al g TWT 5 2H8 ol Al gkt

5220 F A8, STA 1- RSPE Q1A (recognize)/#| € (support) 8= STAE A
RSP STA¢] 3l &3}aL, STA 2= RSPE Q1 X/ 1814 &= STAZA] Non-RSP
STA(®E3= Regular STA)el & 23t 4= 2l o).

A <3k upe} o], APE TWT A H E o] £3510] R-TWT &+ A 5 (o]: RSP &
W 4 ¥)Z T A (announce) 3 5= At} U¥HH 0 2 RSP HHE o] 1A Eof 3
S 7HA STA(E)S A&l stde 4= glt). o] 7] ol A, STAT= AP STA 3= non-AP
STAE x33 4 Qi

L

i

= I=

=

i
=

2 &, oo T ok

i)

ke
o Y2 K

o}mﬁl'm

2

ft
4
&
d
g [E

—

olt

—
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[254]

[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

[263]
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AP 3 STA= TWT #& stebw| g of] 7| gsto] -4 515 RSPel] th g =l H] 4]

S aEe At d dZ, AP L STAETWT AY @A AR (d: B AR
(Traffic info), SP ] d (assignment) 5)2] 1.3 & &3l RSPol t sl Wi 4 74
(membership negotiation)& =3 3+ = $J

% 20014 = APl o1 3 RSP 2] A 3H7} Wle 4] 93 3 o] 9] a5 = A
0 wAH o] ATy, B4 Yol whE of - RTWT %ﬂﬂhﬂ o] A8l Fol
RSP &4 EA7b7t £ 5% e

olufl, RSPE A 915t A] 2= STA 2(ell: ¥]-HIH STA)<= s & RSP7F A 2H5 7] A
o ZH31 9] TXOP7} EA gk, o] & F-of of 6PE}

A <23 R-TWT 523 8 3ke], RSP ol A W& dlo] | 1] E o] Aol tf
3l A E HASHE AL n|$- 8.5 5 01@

wpebA, B A o] A= RSP el A 5EE gl o] Al E ] Ao o gk ¢4l
A& B3] gk Ald N A 2~ 5f 2] (channel access rule)-& A4/ o] 8F+=
= AlQtgtt}

R-TWT ¥ v & = H o=
HA] Ef ool gk TID] th &
e TIDY| 3t Ef = & v
=3

o] 7)o A, 3l & TID= AP7} STA®] 7] RSP ol A A %-3l+= DL E &= 3} &
¥ R-TWT DL TID '2/5% = STAZ} APl Al RSP Wl A A $3= UL EiS 1) &
¥ R-TWT UL TIDE 233 5= St} o] gtell A =, A o] YRS 913t &
& TIDZ R-TWT TIDE A & 3hc},

olwj, R-TWT TID®l| 3l &3}#] &+ TIDE AFsh= 42, W
o) sl detA| F= B o] AEE 5]-&3t7] wlitoll, RSP
T AT

7| M, TID= ZH ) AES gk A A2 d3d ol A oA 2 e e
(access category, AC)<}

¥ 12 dA 2~ e A
AE oA gkt

1]

Priority | UP AC |Transmit queue|Transmit queue Designation
(dotl11Altern (dotl1Altern
ate-EDCAAc | ate EDCAAc
tivated false o | tivated true)

°|

T

Al E
A

m%é

°|

ko
oft

_A“i r
>

2

2
>

oo

—>|i

—10

19 (User priority, UP) <] vl =3

r not present)

Lowest 1 AC BK BK BK Background

Highest | 5 |AC BK BK BK Background
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[265]

[266]

[267]

[268]

[269]
[270]

[271]

[272]

[273]

39
0 |AC_BE BE BE Best Effort
3 |AC_BE BE BE Best Effort
4 AC_VI VI A_VI Video (alternate)
5 AC_VI VI VI Video (alternate)
6 AC_ VO VO Voice (alternate)
VO
7 AC_ VO A_VO Voice (alternate)
VO

2
| o gt 9- <=9 (priority) 7} A 2] 2 4= 21T}, 3 19 A Designation column<
HhA 91 8% /7bo] ¥l 2~ (guidance) S LFEFRITE

ol ¢} #rH &te], S-A =99} W TIDY gk AF&AF 9-A =9 (UP)EA 814
2o A ol&2, TIDZL 0 WA 72 UP ZHo A 72 a4l € 5= Q). =, %1
o) A o] UP QK /% A3 TID BH/Fhe & 7hF2 5= 9l

upeb A, ACeF TID £He] HAE ol &3to], dwgt 5 A-& WA st flste] )
g A~ A N2 7ES Ho/A &5 WS Alqket.

olal Ao &2 Aol B Hato] F-iE = AU B, 7 A7 59
Ao g AL AL, AA &S AT (hol] 2F/ATH A gE

ols} A Ao 52, AC E & Wl.Q 3 J}-2F(back-off counter)”} <=4 }
o] Arg gt

Al X 01 1

shube] A 2~ Zhel e (AC)o W3 ¥ TID 59l ©]~(any) R-TWT TID% ¥ &}
Ho] A Fe A5, A ACO] a4 = 7§l H(contention) =5, M- 2 3 (back-

ofy F A G2 5 ek ¥, 7| E) SR Y= W27 FA et
=

o e x s HE S 9ok

VA A -9 Z B g erhE A M- X IR EH B A AAT =
(decrementing) & 2& T = A& T 5= S

=, RSP Eotell AE3 R-TWT TID #Hdd sho], & & RSPell th g AH & 5
&H7FA = STAE oW & R-TWT TID(E) % W8 5 A &8-S ACS] -9 32 J}H-2-F

5 a7l 548 S35 vk =, R-TWT TIDSF 35 A ¢+= ACe g
gk M. Q 3 F 2SS RSP Woll M sdd Ba7F s 5 3l

F7FH o R wi= thebd o & RSP 9ol Y B8-S ol st sl g AC
of et AR =, Qx5 sty W9 3 L2 E 7} 00] M= A5, AT
ACO| TID®|| th gt tlo] B & HF3lA] = WHHo] aejd =5 Ut} o] 4
LZE AN (resume)st A W-Q 3 FFH E F-A| g Al HlolH o] HEFE&

(defer)@ = STt

Bl
3h

[e]
T
o17]
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[276]

[277]

[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

[286]

[287]

[288]

40

Al X 01 2

shu-9] of /‘ﬂ 2~ 7V el At 2] (AC)Ol Wi E € TID 5ol 2o} &% 3} o] R-TWT TIDX
X3 o] 9l= AT, E ACel W&l A= 7 'l X (contention) =, - 2.3 (back-
ofHE T 5= 9l

ojuj, Wi.Q 5T ﬂTEH zkol 00 ¥3= A%, sld AC2] TID Zoll A R-TWT TID
o s @st= TID th&k tlo] 7t & Sl A5+

5212 B fA ] A A oo w2 A gEl TWT SPell A 2] 21 d 0“111 2
Al gkt

5218 F25HH, STA 1-2 RSPE 1 #]/X| 9138}= STAZ A RSP STA®] 3 &3t
I ATt

o & Eof, W4 A a5 S8, AP} STA 1% R-TWT UL TID®|| t aj| A
TID 4, TID 5 2 TID 6-2 3% RSP ol A9 W& glo|HA|(LL) EdjH oz §

o

—

ol A9, A3t ;1 19142 ACe} UP 32| wi=d #A] 2 UP<} TID He] #AE
A28, AC_VISH #A H TID 4 2 TID 5= X5 RSP Woll A4 2] R-TWT UL TID
of sda = Atk FrHE o2 AC_ VO #AE TID 6 2 TID 7 5ol 4 TID 6%
o] RSP ol A ¢] R-TWT UL TIDe] afl &3 &= 3l

utehA], STA 1-2 ACE Fol A AC_VIdl o gt ‘ﬂ EE FAE s 4 Q)
sz o) A A Aol dshi, STA 12 TID 4 2 TID 59 th & o] B & 2 ¢ <)
of Egsto] AEe 7 3

FI7FH 0 STA 1S ACE Toﬂ ] AC_VOol thak wl. o > F2}5 42335 4=
ATt | A A ol ED%PHJ_, STA 12 TID 6] o 3F ¢ o] §] 7F-& Q
gekste] AFe = vk =, AC_VOd] ¥ TID 7-2 R-TWT UL TID¢]| 3l &
B4 /3 5= A @QEE, TID 7¢1] T g+ el o] B 7} - (queue)oll LA 8tE] 2} A 5
H X[ (ZF, 2 ol E£9HE A & AU

Hhd | g ¥l RSP ol A, STA 12 OL‘:(any) R-TWT UL TID% ¥ 3} %]/¢] 7
A ¢F+= AC_BK R AC_BEC| tgh W9 3 5218 o] & .

22 E A9 A A A oo u}E R-TWT SP ol A o] w9 3 =212 %] 9]
8h= STAS] &2t A8 str] H gk o)t}

52200 M=, SEAT AQE MRS (el A s A Ao 1, A A e 2 R oo T g Al
T AA A E F o = st B sty o] o] (Al A A Al E 9] Z3hel 7] kgt
STA®] & 2h& oA gt}

WA $22109) A, STAYE R-TWT SP #& A H E APEFRE] 2213 5= ¢t}
o] 7]l A, R-TWT SP ##H ARIE=RSP G/ ~A=H 1 AHE AR E £t

T Ak
o & E90], 47| R-TWT SP & & % H = H] & 3Z 7 Y (beacon frame) 53 £
Fe] Z Y-S F&l STA Al 33 3L(advertise)/3 A| (announce) & 4~ AT}
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[294]
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A §22200) A, STAE 47| R-TWT SPol| tfj 3 A o] &= 3} o] R-TWT E ¥
218 ZH(traffic identifier, TID)E A& & 5 Ut} o] e} Fo] Al¥ ¥ 2o & 3}r} <]
R-TWT TID¢l| 714+, all & STAY= RSP Woll A 2 <lS =31 to| g/E ¢

Frale A 5 Sl
1714, 771 R-TWT SP W ol A h Al 2~ ZHel| are](AC)ol] o & ¥i- @ > &2t2]
G o] 1= 37| Aol shite] R-TWT TID®F 37| AC £Ho] =3 #hA|of] 7] vk

sto] AA = 4= o)

dE £, 471 Aol & shte] R-TWT TID7F /7] ACel] w8 =] #] &&= 75,
’$7] R-TWT SP W el A “37] ACe] o &k W@ 3% &5-2p& =8 5] %] k& 4= ).
=, = R-TWT TID: vl B A|/E 35 A &2 ACol t3lo], STA= -2 % &
2, M- JHEH S AT E TS ek e g AT

o] & & 3ll, RSP ol 4] R-TWT TID®| 3l &a}#] eF+= E e =/u] o] E o] 5ol
FE A &S g At

o & o], A7) F o] 8} R-TWT TIDI= 471 R-TWT SP Woll A o] A&k
W EEsteFg oAy dol|A #d EHT S 918 Aol % shue] TID
e 4= et ol 9} #AFEA], 4] ACE Aol = s AR A 94149 (user
priority, UP)ell #]8 ¥, &}7] o] &= sprte] UP 244242 TIDEA 342 5= 9}
=3

o & 5o, 47| & o] & d}e] R-TWT TIDA= 47| STASF 47| AP 7+2] #8]
Al Y (membership setup) A AHE S8l M2 5 o} o] 9 wAsHA, 7] A
AS] A= 7] STAQE 7] AP Zhell 1l 35 = TWT A S 229 & o] &3}
FdE At FrHH o2 i getd o2 AY] Aok Stke] R-TWT TIDE=
A7) we ] Al Aabeol) A 9] EjE A H (Traffic Info)(l|: Traffic Info field)®l] 7]
vhsto] A= =l

o & Eo], A7) Fo] i &} o] R-TWT TID S0l A of == &htat e A7) ACO
o g == 75, 471 R-TWT SP ol A 7] ACe] o gk W-Q 52 &2fo] =) 2
T Atk o], %71 R-TWT SP Wol| A &4l & = 3¢ 9ol 471 ACel vl =3 €
R-TWT TIDol| 8] &&}i= dlo|E] 7t £3k4 4= v}

ol gl A A AAl &S A T4
g Asolth. A AL EE 5
10 = aglx ool gho} 7} A 8 4

A g FHEE AAd = Qo &

Fo] - A o] Aol & A 8h= b

= sAEY AT HAE A o= A A A 9

— = e i =
i@_% T 99]\5—7—, T - = ]
[e]

AR GEREERED E 58
1A & FASAL 29 Fo nA o A TGO £
g3t

H
H

o o

o re A
]

N

N

i
oX,
=&
Br
A
o,
X

el
o
-
ox,
=&
DX

i

{t

1

(i of mot ot
o
1

£, of

2

XU
n
xS

2ol B o o Y 2

)
o

ol
2
o [

iy o
o

3

|

rlo
2

(@}
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42
BN AN WA 542 ol ubH = 9ol BE 54 dy
2 AR 9l Gl Agsteh whebA, 44 AAE AY e B
£ o] A F A o2 S Ho] = ol Ban el Al A el o ¥ ofof

Uk 2 AL s A A ae] gl A sl el ol sl A of ok star
WAL S 7HA S el A o] BE S B Al W el EEHE

< WALl W 9l vk Rt A A ol o] W el w2 E o] A s A
M ARYE 5 St 2T E o] = AT ed HH B E
A, o &2l A o) A, H ¢ o] (firmware), TE 12 5, L o] 23 L X EY
& sol Aol FA iz AFE el A A 7hed Hl-Ld A A

2]
715 vl A| (non-transitory computer-readable medium)E 3 3} $tt}. £ 7))

i
2 o
q_m
(o]
™

O
OO-r’
ol

2l
rlr
o,

b
> :{L
v)
&
X

o) 4 A
Wk 548 s TEAY A 2w T2 Yets] 98 AE 5 3
= gEe A A B AFE BE7R A A Gl A4E 4 g,
olel g A4 w2 Eakals HE Z21d AEL ol gate] EAANA A

ah= 54 o] 784 = At A7 vl 2= DRAM, SRAM, DDR RAM 3=
A2~ E2 5 2EH o] E v B tufo] ~ef g2 314 ] A2 v B
*9 AAIRE, ol o] A g A] o, shit ol e A7) v A
122,33 v A A, F A vl 2] Hufol 2~ s vhE w3 A &4
[E A% vnto] 29} -2 w98 A vl we] & 2ghed 4= glot. v e
B ZZAME)EFH 2A00 AA G s ol e A Hulel~E

i
o

ol g 4= 9lar, ZRAY Al 2=wlo] & Ao Aol w2 AatE &g
EMAYEH AL S st AT E O 2/EE Aol TF
128 AT Eo] = o]z o 7ol d i, tulo] = =
d AA LA A2 EH ol E T 5 gl ARk o] o)) A k= A] oF

2 A el A A QFSEE W IEEE 802.11 7| ¥E Al =8l 0]) 4 & ¥]5= o] & T4
© & Jwstgl o1}, EEE 802.11 714k A 2~ 8l o] 9] of] &= T}k
T2 Al 2wl 483k Slo] 7hs st

r
-
2
=
H
iy
-
2
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[ 3]

[ 4]

[ 5]

[ 6]

[87% 7]

[ 8]

4% 9]
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T4

TR Al 22wl o A e o] A (STA)Ol 2] &f] 53] %] 1= Wi ol 1 of A, 7]
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