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(57) Abstract: An AP downlink multi-user transmission method in a wireless communication system, according to one embodiment
of the present invention, comprises the steps of: generating a DL MU PPDU, wherein the DL MU PPDU comprises resource alloca -
tion information for uplink MU transmission by a station (STA); transmitting the DL MU PPDU to the STA; and, on the basis of the
DL MU PPDU, receiving a UL MU PPDU generated by the STA, wherein the UL MU PPDU comprises a first part having a first
IDFT/DFT cycle, and a second part having a second IDFT/DFT cycle that is four times the first IDFT/DFT cycle, wherein the first
part may be received through at least one 20MHz channel in a position corresponding to a frequency resource indicated by the re -
source allocation information, and the second part may be received by using the frequency resource indicated by the resource alloca -
tion information.
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[1] P e A 5 Al agle] ghdk oA, Bk A s ohE

A A (multi-user) o] €191 6] A% X falv] 913 o[ E] A4 w2 o] 2
2| gt Aol gk Aol

WA 7l=
2] 9}-0] 5} o] (Wi-Fi)= 2.4GHz, 5GHz = 60GHz S22 t o] A 7] 7] 7}
1| ol A< 787 3F= WLAN(Wireless Local Area Network) 7| % ©] T},
[3] WLAN-Z IEEE(institute of electrical and electronic engineers) 802.11 3.l

7] Hket), IEEE 802.112] WNG SC(Wireless Next Generation Standing
Committee)= ZFA| o] WLAN(wireless local area network)= 547 4 0.2
A= == 919 3] (committee) ©] T
(4] IEEE 802.11n> HIES A 9] £} M F A& S7HA 7141, 74 Y ES =9
9 e E et 548 7o vk Bok 74 4 0 = TIEEE
802.11n°l A= | th 600Mbps H o] E] A 2] 4% (data rate)E A & Fi=
31 2] &-(HT: High Throughput)& A 8}, w3k A% o 2] & H A 3)6}baL
tlolg &5 F A 3tsr] 98 S4F9F 410 e B0 5 e U-E
AL-8-3}= MIMO(Multiple Inputs and Multiple Outputs) 7] <l 71HE-& 531 91T}
[5] WLANQ| H.Fo] 84 8}% a1 W3t o] & o] 83t of Z ] Al o] A o] thF3]¥ ol
w2}, 2313 2] & (VHT: Very High Throughput)E A1 8}:= 2}A t WLAN
A 2~E1 2 [EEE 802.11n WLAN A] 2~ 81 2] t}& v 2 © 2 A} [EEE 802.11ac”}
A A A A E A IEEE 802.11act 80MHz T & & 24 H/E= v =& 9%
AE(eE 501, 160MHz)& E3 1Gbps ©]/Fe] HloJ8 A& £55 A saL,
FE 5 GHz ol A 5 2Hghoh

[6] Z| Lol = IEEE 802.11ac®] A| ¥ 3}i= tlo] ¥ Ae] 2Rt o =2 A&
A7) g A2 WLAN A =5lof) T gk H g A o] o 5+ L gt
[7] g IEEE 802.11ax B+ 31 & 8 (HEW: High Efficiency) WLANZ}IL 28] =

ZFAM| T WLAN Bl == T13Fo A 2 +=2] 5] = IEEE 802.11ax2] ¥ ¥ (scope)© 1)
2.4GHz 2 5GHz ‘%9 th 9o A 802.11 PHY(physical) A%} MAC(medium access
control) Al&2] &4, 2) ~H Edd & 54 (spectrum efficiency) ¥ & & 225 (area
throughput) &%, 3) THA] A27F EA8h= 2, 2 o] &

Y] E 9] A (heterogeneous network) 374 2 - AL-8-2| H5p7F E A o= 34 o
A& A A e AL 3o M S ) & e

[8] IEEE 802.11ax°l| 4] =2 318 ¥ &= A 1}2] 2.+ AP(access point) <}
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IEEE 802.11ax°l| A += 41 2 3] ~(wireless office), 227} E & (smart home),
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Alvpe] el #aleo] A, e Alvhe] @ 7]REe 22 Ape} STA7P 2 a3
s ol A o] Al 228l s gFoll tidk =7t v AL

9F© = IEEE 802.11ax°l| A &= 31} 2] BSS(basic service set)<>ﬂ Aol vl
A5 33 R =, OBSS(overlapping basic service set) 274 ol A 2] A| 28l A5
A D A9 3 A A, 1e) il A S Q5 2 W (cellular offloading) 5
et =k & 2 o2 ot o] = % IEEE 802. 11ax9] YFYE AA
WLAN®| 47 ol S5 fAH 7|4 W9l 2] BE elujalcy Rz 22
4 (small cell) 3 D2D(Direct-to-Direct) &4 G H ol A o] & 54137 WLAN 7] <= 0|
A =9 ¥ a1 = A3e a8 3 & ), IEEE 802.11axE 7| ¥HeH 244 o)
WLANTH o] 5 %.219] 7]%4 2 Al 4 §3h2 U] % shbs) 2o 2 o 25,
g o] A e A
714 A

o of HAl 2 A B4l Al aFel M AR /e R A v
A& A (multi-user) B 0] § &A1 WA

ES Eoahg o] B2 A B A A 22 o) A ’é} FH A8 E A v

AL-8-ZHmulti-user) % ~41 ol ©]-8-%] = PPDU 2| HE(High Efficiency) 3 " &

A qtatet, 53], ¥ %> UL MU PPDUS| HE 3 ¥-& A <tgtc.
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PPDU(PPDU: Physical Protocol Data Unit) & A4 8}+= ©7]; 24, 447] DL MU
PPDU= STA(Station)2] 7 8F% =1 (UL: Uplink) MU A %2 93k 219 & AR E
¥3+3k A7) DL MU PPDUE 4}7] STAC & A 4313= v, 2 47| DL MU
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AL 7] AR G R AN B T4 A5 o) gohs AR
o) & sk} o] 20MHz A 2 & F3l Al H AL, 7] A2 FE2 AV A 29
ARTE A A o= F ok A4l E o] &ste] FAlE 5 T

g A7) Faba A 3 o) &5k 93] 9] 20MHz A d o] HQ1 A9, 3
A1 R, 7] E719] 20MHz A Y &5 S8l 20MHz @9 2
E-A(duplicate) ¥ o] =A1= 4= 9]

ESH 7] Al 2, 24 7] DL MU PPDU S| A A 75 A4 -& 73l 20MHz
S 2 A o] =408 4= 9

g A7) b A o3 0} 2] e] A o] & shte] 20MHz A o]
sz e o] vl ) primary) A 9ol el A o= A9, 4] A1 RE-E, 4] Kol
strbel 20MHz A e B A37] Zefol ] A d & Faf 20MHz e &2 54 5 o
FAE 4= 9l

5t 417] 0] alhel 20MHy AW 471 Zefolvie) A Apolo] T
20MH; A o] EATE 7%, 7] A1 RS, 7] Ho] % 8] 20MH
A, 7] THE 20MH AW 9 4b] 2ol ) e Fa 4] 20MHy
@12 59 28 5 )

T A7) Al RS L(Legacy) STF(Short Training Field), L-LTF(Long Training
Field), L-SIG(Signal) % HE(High Efficiency) SIG-A 2 E5& 3 3}5}a1, A7) A2
H 52 HE-STF, HE-LTF % dH|o|g ¥ =& ¥ 33 <= glt}.

ESH Eoahg o] thE A Aol e A B Al Al E]Oﬂ/ﬂ STAS] 7
¥ 71 (UL: Uplink) U5 AF&-AHMU: Multi-User) & " o] 21o] A, DL MU
PPDU(PPDU: Physical Protocol Data Unit) & 418} 74] ; 24, 471 DL MU
PPDU<= 77| STA(Station)®] UL MU # &2 913 2H o 4B S L33}, 3
47| DLMU PPDUE 7| == A4 ¢ UL MU PPDUE A &shi= @A, &
¥ &5}, 4F7] UL MU PPDU+= Al 1 IDFT(Inverse Discrete Fourier
Transform)/DFT(Discrete Fourier Transform) <=7| & zt+= A1 -+ 2 A7) A1
IDFT/DFT 5-7]2] 4421 12 IDFT/DFT %71 £ zh= A2 g xghstar, AV
AL 2 7] A S GBI A A B S b 2R 2 o 3-8k
o152 Shubel 20MH A1 92 Boh 445, 7] A2 e
Bt AN s 5o A9 o fake] A4 & 9

gt A7) T4 A5 o) g el 91 o] 20MHz Al o] BA)9] A5, 47
AR 7] 29 20MHz A Y S-S S8 20MHz 99 2
E-A(duplicate) ¥ o] A 5= 4= 9}
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el 2 A Ho] A4 4 e

4, 7] T o4 A2} o S84 9109 0] avie] 20MH A Ko
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strbel 20MHz A e B A37] Zefol ] A d & Faf 20MHz e &2 54 5 o
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A, A7 B2 20MHz A 2 7] Zetoln g A Y-S E& 4] 20MHz
T 2 A o] AFE 4

TS A7) Al -2 LLegacy)-STF(Short Training Field), L-LTF(Long Training
Field), L-SIG(Signal) 2 HE(High Efficiency) SIG-A Z =& E 335141, A7) A2
52 HE-STF, HE-LTF ¥ dlo]8 Z=& ¥3}13 5= gt}

g, Eoy o] T A A dlo)] thE WLAN(Wireless LAN) A] 2= 5l ]
STA(Station) g 2] o] oA, T4 AMEE FF4l8h=, RF 55 2 47| RF
FH & A o) dhi=, TRA A B £33 a1, A7) L2 A A=, DL MU PPDU(PPDU:
Physical Protocol Data Unit) & 7413} %], 7] DL MU PPDU= 47|
STA(Station)®] 733 % = (UL: Uplink) MUMU: Multi-User) % &2 9] g+ 291
g AW E ¥38st 2 A4V DL MU PPDUE 7| %2 4§43 UL MU PPDUS
4315, 47] UL MU PPDU = A1 IDFT(Inverse Discrete Fourier
Transform)/DFT(Discrete Fourier Transform) =71 & 2t A1 -3 2 A7) A1
IDFT/DFT 571 9] 44 Q1 A2 IDFT/DFT 57| & Zki= A2 48 233} 51, 4 7]
AL 22 7] A @ AR A Al sk kg A 3 o) &5k 912
o) & sk} o] 20MHz A 2 & 3l AEH L, 7] A2 Fi2 A7) A 29
HAHIF AN b= 3k A S o] &8t A EE o Aok

E3 7] Faba A 3 )38k 91419 20MHz A d o] HEIHR1 A5, A
Al F-E-2, 7] B9 20MHz A D54 53 20MHz @9 2
I Al (duplicate) ¥ o] &= 5= At}

T3 A7) Al R, %47] DL MU PPDU2] A2 A% Al d-& 23 20MHz
T 2 A o] AFE 4

E3 7] Foba A 3 o) -Eshs 91 #] 9] A o] & shke] 20MHz A o]
3z gto] M 2] (primary) A Holl s b4 F= A9, A7) AL Fit, A7) Ao -
shutel 20MHz A R 7] Zebol v g AE S S8l 20MHz @ =2 54 ¥ o
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T2 TXOP protections 3= 4 -5~ A (A A A% 2 )& EF TXOP

protectlon%]L T A= Aol Aot

Lk o] thE A A oo EWA, Al RS
A Egr o B A ThE STAS] o] Ao & F= £

Lol Edbg o] T E A Ao mEH, Q| =T 4 om, B} v UL
MU PPDU Q| % & A|9t3it},

o] 9 o] - %UU 02 a#=o e A& olste] AAld &l A F7HE

%18 Eodbydo] A g5 4= 9l [EEE 802.11 A] =819 A & Vel =
=

E2F B dyo] A8%E 5 e FA A A 2289 non-HT - PPDU ¥ HT
¥ 9 PPDUE o A] gt}

%32 Houbgo] 89 4= 9l T4 A A ~Ele] VHT X9 PPDU 98
o) A gkr}

S 4E Eodgo] 485 5 9l FA B4 Al2='le] pPDUS] X & T8
?] gk A (constellation)-& ol A] &)= SH o Tt}

T 55 Eulhygo] 489 4= )= IEEE 802.11 Al ~819] MAC X 3|9 ¥ &
o) A gkr}

L6 o] A48= 5 9l FA B4l Al awlo A MAC ZE Y W] &)
A o] (Frame Control) =5 of| A 3}i= 51 9]

L 7& Eodgo] A gE 4= 9li= F A 41 Al 2~El ol A HT Control E =.2] VHT
B RS PR =

L8 Fgo] 489 4 9= FA BA Al ~vlof| A shekE A v
AL A (multi-user) PPDU X -8 of| A| 3}= = H o]t}
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) A &= = ot}
L2 Euyo] A8E ol
Ack Request) 28| 912 ol Al 8= R o] o,
132 Eodygo] H8E 4= 9l T B4l Al 2~Ele A 5 ACK 2% (Block
Ack Request) = & ¥4 2] BAR % E(BAR Information) 2 =5 & A| 5} = =H o]t}
514 B dyo] X891 5 9lE Fd B4 Al "ol A 55 ACK(Block Ack)
E QS dABH= m o)t}
T 15E B dyo] H8E 5 = A B4 Al 2 Blo A B-5 ACK(Block Ack)
92l BA 4 H(BA Information) & =5 o] A
5162 B g o] o AA]of o] u}2 HE(High Efficiency) 3™ PPDUE
) A &= = ot}
17 WA 2195 F- o] A A A 4o whE HE X PPDUS oA 8=

—

LEHo|t),
20+ ¥ g o] A AAl oo whE e A oF5 AR8 AR (multi-user) &
AALE of| A3k = ot
5218 g o A Ao & UL MU A %-& Yebd T
T 228 Boulbg o] A A Ao u}E CTS-to-self & Y-S o A5l S o)t}
5238 Eoulg o] o A A]dof] u}E HE ¥ 2] UL MU PPDU2] -2 0]t}
24 B-ubg o] A1 A A o] wbE UL MU PPDUS] 725 A3 oot}
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o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access), NOMA(non—orthogonal multiple access) & &-& thFE 4
74 A 2~Hlof] o] 8% 4= It} CDMA = UTRA(universal terrestrial radio access)t
CDMA20003} #+-& F-A1 7] < (radio technology) & 17 ¢ € 4= 1t} TDMAE
GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution) ¢} £ 54 7= 2 F-3 €
7~ $J . OFDMA = IEEE(institute of electrical and electronics engineers) 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) 53} &2
A 72 FdE 4 2t UTRAT UMTS(universal mobile telecommunications
system)2] Y +-o] T}, 3GPP(3rd generation partnership project) LTE(long term
evolution)< E-UTRA & A}-&3}:= E-UMTS(evolved UMTS) 2] dH-2 4,
stake] T ol 4] OFDMA S #8331 A} 88 H o 4] SC-FDMA & )] -8-3hc},
LTE-A(advanced):= 3GPP LTE®] %l 3}o]t}.

o of AAlo &2 FA A4 A 2="E<) IEEE 802, 3GPP 2 3GPP2 %

Ao % sh}ol MAIE TFE EAS o8] HerAlE 59l =, B vy 9
ANl & F 2wl )% 4 e g Ee] o) 9 A e
SAE = FIEE2 7] A Bl o8l SRR E = ATk R 2 A ol A
AN Qe BE GBS Y] BE LA o8 e 5 9

A 3 8halAl 7] 9190, IEEE 802.11 Al 2~ 8- 952 7] %849k &
g o] 7% 5] olel Al gk AL ofr}

w18 B oubgo] A8E <= 913 [EEE 802.11 Al =81 9] A& E vehl=
=

IEEE 802.11 2= S92 FALAER TAE = 4L, o] 59
Az z2Fgol o3& Al Sl thall E #H 2~ 3]  E (transparent) $F 2~ Bl ©] A (STA:
Station) ©] 54 & X W43t= T4 T4 Al ~®o] Al FE o= Q). 7] B AR 2~
M| E(BSS: Basic Service Set)i= IEEE 802.11 A| Z~®lo]| A o] 7] B & Q] 4] B-5-of
st 4= Ak

1 ol A= 3702 BSS(BSS 1 W] BSS 3)7F & A8} ar 742k2] BSS S| #l ] & 4]
271 2] STA®| ¥3F% = ZI(STA 1 @ STA2 &= BSS 1] £3}+¥] 31, STA 3 2 STA
43= BSS 20 £3+E 1, STA 5 2 STA 62 BSS 3¢]] E£318)S oA ZH o7
TA gt

T ] o)A BSSE YEN = 892 d 3 BSSo] £3H STAS ] EAS
FrAehE A A G & HER = A OEE Oloﬂ 2 5= AT} o] Y9 & U E
8] 2~ o 9(BSA: Basic Service Area)©] 2Fal A &k 4= 1t} STAZF BSA 7l o &
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o] &3HA ¥ 3 BSA o] & STAE I A3 4 Oi 218 4 A "ok
[75] IEEE 802.11 A 2~ Elol| A 714 7] -2 21 €} 9] 2] BSSI= =& %] 21 BSS(IBSS:
Independent BSS)©|t}. o] & 50, IBSS+ 2 7| 9] STATES ?-_ TAH FH A
HHE 7 4 o) g 7w FEjol il thE A 8 A E o] AlERE of
U= 51 9 BSS 30] IBSS 9| thE Al Ql e Aol sl et = vt o] & gt 44
STAE°] A5 B4 =+ A= 459 7hsstth. =3, o] ¢ & & 8 o LANS
ul 2] A& E o] A A = o] oy gl LANo| & 23 A -0 A= 4= o,
0] & o] =-Z(ad-hoc) U EH] A tarl A3 =5 ),
[76] STAS] AX 71t A%, STAZ}F BSS & 9ol E0] o AW v Soll afA],
BSSoll A & STAS] HIlH| A o] &4 o= W7 d 5= glvh. BSSS| #H 7} ¥ 7]
el A<=, STA= 5713} HA & o] &3k BSSell &1 4= AT} BSS 711t
TZ2] B AH| 2ol A 2817] 91384 =, STAT BSS©l
o A)(associated) ¥ o] oF gk}, o] 2] &t & Al (association) = &4 0.2 A A=
AL, ¥l A] 28 x| H] 2~(DSS: Distribution System Service)2] ©]-8-& ¥ gt
o]
[77] 802.11 Al 2=8loll A #1754 91 STA-TtH-STAS] 7] ¥] = =] AZ(PHY: physical)
Aol sl Aghd 5= o). o] w gk A f-of] 3= o] el gk Al o] AT T
1=
©

i

ot

A~
T

T JARE Aol ek = Bok A g o] STA 7he] F4lo] Ha s =
At BE AW YA E Z Q5] A A 2l Al 2~ E(DS: Distribution
System)©| -1+ 4= )

[78] DS+ BSSE°| 4% Oﬂﬁﬂb TZ2E gu gt S A A o2 5 1 i ol
BSS7t = A o2 EA8k= thAlel, 571 2] BSSEE T H v ES A9
49 Feo A AR BSSTFEAE 5l

[79] DS =] 4 ¢l g o)l nll Al 2~ E ul] H(DSM: Distribution System
Medium)2] EAJ ol o)A EAE 5= 9t} o)< A& 51, [EEE 802.11
F o A= FA ] A (WM: Wireless Medium) &} +-1l] A 2~ & v J(DSM:
Distribution System Medium)-& +=2] 4 &2 F--5}a1 v}, 2H2he] F=a] 4] v A =
ol g HA S el A AR, Aol e A 8 ioﬂ ol M A+-8 T} IEEE
802.11 272 Aol A= o] el A So] U3l Ao =7 A|3a}A] 5 ko
ol gt Ao 2 A FHEhA| & g i=tt. o] oF Fo] 7 %‘*7114 uj A gl =] A o=
/\1—0] o}ﬂ-k‘— Z] oﬂ }\1 IEEE 802.11 /\] /\Eﬂ/] :rLZ(DS erZ o= q_g Lﬂ 1= Oqi

2)9 FAAdol A 4= vk =, [EEE 802.11 A &8 - 23= v st

??53%1 T e, ztel oo =g ARl Sl e S o= &Y
}\]/\Eﬂ TZ7FEAE 4 o

[80] DS+ E5271 2] BSSE 2] #4 8li=(seamless) &2 A
A=Y AaE opFE deol Zad el HHAEE AE

AL 5= A
[81] AP, A7 STAE ] thal - WME S-3l 4 DSE ] QM 25 7Hs 8k &t ar

=

gt oy

2

G
s dAE

L

o o

al I
=

# o

_4
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STA 7] 54 & 7HA &= /A& v gt} APE -84 BSS & DS 9] Ho] ¥
o] ol e E 4= qlt}. ol & £, & 194 = A 8= STA 2 % STA 3+ STAS
715 dE 7HAEA, AAE STAS(STA 1 2 STA 4)7F DS2 A 228} 1= 5 3=
715E& Adgho} 3 EE AP 7] 4 S5 STAY |93l 2, B AP+
o) =9 2 7hs &k A o]tk WM Aol A o] FA1E 9l &l APl o8| A AR H =
o] =¥l =9} DSM ol A 8] B4l flall APol] ol sl A AL-E ¥ = o =e 2=
HEE Al st d g = gl

[82] APl A7 ¥ STAE 59 sl EH-E 71 AP STA o] =d| 5 A H &=
t] o] B =, &4 B Al o] 3 E (uncontrolled port)©ll 4] <=1 %] 31 IEEE 802.1X X E
NA| 2~ A A el Qe A He]E 4= ). ek, Al o] 3 E(controlled port) 7}
ANZFHH AL o) B (FE3= Lo 9))i= DSE Ad= 5= )

[83] o] o] (arbitrary) 7] 2 HH{ 5 7HA = F4A U EQZL7EDS E BSSEE
T2 4 Qo). IEEE 802.11 A] 2~ Elo]| A= o] 2] 3k v} Al o] Y E 9| 5 & 34+
28] 2 M| E(ESS: Extended Service Set) | E¢] =1 2}a1 & 3t} ESS+= &fv}-2]
DSl 2% BSSE S #Hgtel a2t = vt 12t ESST DSE E 33| +=
2=t ESS W E 9] A+ v ¥ =1 Al 9(LLC: Logical Link Control) A| 5 ¢l A
IBSS HHE Y A& Holi= Ho] 53|t} ESSol X35 = STAES A& 418
T 141, o] & STAE-S LLCol| E W 23| ¥ E (transparent) 5} 7] 3}1}2] BSS ol A
U2 BSSE(F Y g ESS Wl M) o] &8 4= itk

[84] IEEE 802.11 A| &~ 8lofl A 3= &= 1 o)) A 2] BSSE- 2] AFt 2] ¢l &) & £] Xl
e A o} A 5 7Hg et A] o, tha &2 JEj7E 5 Vs skt

[85] TAH R, BSSEX HHAoR FHE 4= 9la1, o= A& A AR &
AFat7] A A dutd o2 o] &5 = Fulo|t) e BSSE2 E8]4 o=
AZAE o] A e = Qar, =] H o 2= BSSE H2] Al Alde gl
ESHBSSES BEl4o® FUs Ao YA 4 a1, o] =
2] A Al (redundancy) & Al &8t7] # 3| A o] &2 4 vt EE&, st (= st
o] 4+2]) IBSS H=i= ESS U EQ] A5 o] 3y iz 71 o] 4 2] ESS U E Y A2 A

Agk F1bel Ee 2 o2 EAE 5= v} o] = ESS U E Q] =17 EA6h+=

¢l ad-hoc Y| E 9] A7} & 2Fsh= 4 91, AFo] & 7] FH(organizations)©l] ] &} A

)2 0 2 $ 31 ¥)3=1EEE 802.11 M EY A E] TAH= Z ¢}, A3

Aol A 2 o] 2] Aol gt MA 2~ B Bk g A o] E Qg A9 5ol A4 9] ESS
UEL A e sl dad 5= AT

[86] WLAN A] 2~ Elojl 4 STAS IEEE 802.112] v Al 4 £ Al ] (MAC: Medium Access
Control)/PHY T4 ol u}e} Z=2ta}= 42| o)t} STAL 7]%50] APS} 7/ E % o7
THE-E] %] ¢k3= 3k STAY= AP STA T} H])-AP STA(non-AP STA)E ¥313 4= gl
thek, STA# AP (1ol G-Alo] =3 thal o v, STA-> non-AP STA S = o] & &
4 9tk ¥ 19 o Ao A STA 1, STA 4, STA 5 2 STA 6 non-AP STA®]
D3I, STA2 2 STA 3-2 AP STA ©f] & &3k}

4o iz d o
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[87]

[88]

[89]

[90]

[91]
[92]

[93]

[94]

[95]

[96]

[97]

[98]

L

Non-AP STAT 1% FA7E], o] & A 3}7]1¢} o] ka0 = ARgA7F A A
U= A o] s gt} o]l o] Aol A non-AP STA F41 X](wireless
device), ©'&(terminal), A}-8-A} % X] (UE: User Equipment), ©]-& = (MS: Mobile
Station), ©]-& & (Mobile Terminal), 1 T (wireless terminal), 41 &<=21
-5 (WTRU: Wireless Transmit/Receive Unit), Ul E¢ =1 Q1 ¥ 3| o] 2= %] (network
interface device), MTC(Machine-Type Communication) “& #],
M2M(Machine-to-Machine) 4 *| 5o &2 A =5 It}

Lok AP U E A FAl Fofo A 2] 7] X 51(BS: Base Station),
=T -B(Node-B), ® 74 ¥ ==-B(eNB: evolved Node-B), 7] A &5=21 A 2~81(BTS:
Base Transceiver System), 3 & 7] A = (Femto BS) ¢l o -&-3}= 7@ o]t

o] 3}, ¥ g M| A o] A &}8F% =1(DL: downlink):= APl A non-AP STA & 2]
25 ouEh, AHaF e F(UL: uplink)3= non-AP STAC A APE 2] 5214
ol gtr}. &t Ao A F4l7]= AP UF-o] a1, 5241 7]5= non-AP STA

[6)
T = vk @ Aol A F41 7152 non-AP STAS] dF-o]aL, 2417] 3=
fe) A~
2

ot

PPDU(Physical Protocol Data Unit) 3™

PPDU(Physical Protocol Data Unit)i= & &] A ol Al A ¥ = to]H E5&
ojn g}, o] 5t 2 whg o] -84 4= 913= IEEE 802.11 WLAN A =818 7] 2 &
PPDU ¥ -2 g et

L2 o] 484 5 = FA 4 Al 2819 non-HT 3% PPDU X HT
X9 PPDUE o] A| gt

%= 29] (a)i= IEEE 802.11a/g Al 22818 X918} 7] 918 non-HT 3% PPDU £
o A] 3}, non-HT PPDU-2 2l | Al (legacy) PPDUC 2 &= &3 4= Q) T},

=29 ()& #2359, non-HT =% PPDU-2 L-STF(Legacy(*:+=, Non-HT) Short
Training field), L-LTF(Legacy(*=+=, Non-HT) Long Training field) %
L-SIG(Legacy(*:= Non-HT) SIGNAL) 2 =2 G- ¥ = g 7}A] 29 | f &5 3}
to|e Hr=E ¥gtsto] A H o

L-STF= &2 E o] OFDM(short training orthogonal frequency division
multiplexing symbol)& 383 4= 1T} L-STF= 32 & ¢ Elo] ™ & S (frame timing
acquisition), A& ©] 5 A *}(AGC: Automatic Gain Control), t}-©] H{ A E]

A 2 (diversity detection), TH&F4] Q1 F=3}/A] 7} & 7] SH(coarse frequency/time
synchronization)e ¢ 3l A& < )

L-LTF+= %1 Edlo|d OFDM 4! #-(long training orthogonal frequency division
multiplexing symbol)& X g3t 4= 9t} L-LTFi= A 8t 523} 52/ A| 7} 5 71 S} (fine
frequency/time synchronization) % | 'd 5= (channel estimation)& ¢ 3l A-&-2 4~
A

L-SIG ZE&=tol] 2o Bx W a9 & 93 Ao BEE AE35H7]
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Aot AbgE 4=

[99] L-SIG == 4 H| E 9] Flo] E(Rate) B =, 1H] E 9] o H](Reserved) H] E, 12
H|E 9] Zo](Length) B =, 1H|E 9] 3| E] H|E, 68| E 9] 415 = U(Signal Tail)
LR AE 4 9l

(100]  ®lolE W= AEE AR E ¥eheti, o] i pSDUS] SElo] 45
A A g
[101] %= 29] (b)= IEEE 802.11n A| 2~ & 2 IEEE 802.11a/g Al 2~ 81-& W57 %] £15}7]

3 HT 23 ¥ % PPDU(HT-mixed format PPDU)-S o] A] 3k},

[102] =29 b)E ##x6H, HT <% 9 PPDU-S L-STF, L-LTF ¥ L-SIG ¥ =2
T = G 7EA] 29 32 2] &3 HT-SIG(HT-Signal) 2 =, HT-STF(HT Short
Training field), HT-LTF(HT Long Training field)2 -/ %= HT 2% Zg] g & 2
tlole] B =& x3sto] AT

[103] L-STF, L-LTF ¥ L-SIG 2 =+ 319 &% (backward compatibility) S ¢ ¢t
H7HA 2B ou|3 2 L-STFHH L-SIG 2 =7}4] non-HT X3} & < s}t
L-STAZ HT 2% PPDUE $~413}o % L-LTF, L-LTF ¥ L-SIG 2 =& Z-3
tlolg A=E g4 e 5= 9Jv}. vhuk L-LTF3= HT-STA°] HT &% PPDUE
A8 L-SIG = F HT-SIG B =& 123817 95te] =ale A d 4
A ARE W £ 5 )

[104]  HT-STA:= dl7FA] = Hof| @ = HT-SIG = o] &351o] H
PPDUY S & 5= 1o, o] = 7|Hto g dolg =& v]lay st 5= Q)

[105] HT-LTF Z=3i=dlo]g H=o B2 2 9t g Ao AL8= 4= 21t} [EEE
802.11n-> SU-MIMO(Single-User Multi-Input and Multi-Output) & #| ¥ s} T2
B9 ¥ 2ER O HEY = o)y B= A thate] Ad A=
Al HT-LTF B s= 552 A9 5 ot

[106]  HT-LTF ZE=i= I3 2E tish Al d 48 ¢3ho] AL85] =
t] o] 8] HT-LTF(data HT-LTF)9} 3 g A} (full channel sounding)& 1 3l
2714 0 & AFE 5= 24 HT-LTF(extension HT-LTF)E 74 2 5 9o},
el 429 HT-LTFE A$55 = 30 2EH ] 4wy AU 28 4
A

[107]  HT-£3% ¥ PPDUS L-STALE F21810] ol & @53 ¢ 9L = 57
918 L-STF, L-LTF 2 L-SIG 2 =7} 7}4 W #] A4 5wt} o] & HT-STAS
Aot AFE = dolH o B2 H Y& &) HT-SIG E =7t A

[108] HT-SIG ZE7MA = W w2 3 8hx] gal A E3ho] L-STA 2 HT-STA9|
A PPDUE 2l 8te] HiolHE G5 7 A5 F 8L, o] %
A4 ¥ = HT-STF, HT-LTF 2 Hlolg] d = 2o gy & 23 T4 AlS
Aol FEY. 7| M Ll a2 = 5t 4l8h= STA A L2 o]
Aeo] 7 ¥ &= HEs A 5 S HT-STFEE=E A%

359 HT-LTF % vlo] 8] A= 5 243,

%
o
o
7
2

)lal
o K
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[109] o} 3 12 HT-SIG =5 o A8}z 3ot

[110] [3%1]
A= HE A (description)
WE D wd |7 Wz 9 adg A A
H-2) (Modulat
ion and
Coding
Scheme)
24 1 20MHz %+ 40MHz ®UY  FAY (upper) /
ol & (CcBwW) Z2 (lower) 4%, '0',
20/40 40MHZS A, 1"
HT 16 | pspu Wi Holg S8 55 AAF
Zo] (Length)
ZH-4 (smooth 1 Ad FAH 25 Y (smoothing)o] HiuHE= A%,
ing) 1,
Mol ME =HA (unsmoothing) 02 AY FHo|
AnHE 49, o
H] A}2-H (Not 1 | pppU7} A9 (sounding) PPDUSl 4%, '07,
Sounding) pPDUZ} A9 (sounding) PPDUZ} obd A§-, riv
Reserved 1 12 Ald
W3 (aggrega 1 | ppDU’} A-MPDUE T G3E A$, '17,
tion) agx e A9, o0
Al &3 BE 2 AlE 2E" (space-time stream, NSTS) 2] 49
Y (STRC) Mcsol 9F] AAHE FIF AEH (spatial stream,
Nss) 9 7 He =olE AA
STBC/} AHEHA %+ A%, '00"
FEC F4 1 LDPC (low-density parity check)7} At&HE
A, 10,
BCC (binary convolutional code)”7} A3 E
A9, 0
> GI(Short 1 HT E# o] (training) ©|Fl| &2 7l AMS-H&
GI) 75]._?_ "1,
I8 e A, o
g 7k 2 g2 ¥+ ~EHY (extension spatial stream,
2E 9 NESS) 9 & AAT
T (Number of s T ~Efo] e Ay, o,
exten§ion g 37 ~EZo] 170 AL, 1
spatial G B 2Eo] 29 AY, 2,
streams) ;,X(} =27k ;\E%]o] 37H°L] 7:10_or, 130
CRC 8 TAl Ao Al pppUY AHE HAESHY] Y% creE
3 GG
-1 T
Hd 6 ALEFHE  xY (convolutional decoder)d
H|E (Tail Edg 2 (trellis) $58 Y8 Aleg
Bits) 1o g g@%

[111] %2 29] (¢)¥= IEEE 802.11n Al 2~ E19FS %) 918} 7] 98 HT-GF 2™
PPDU(HT-greenfield format PPDU)& & A] gHT}-

[112] %29 ()& #2381, HT-GF 9! PPDU HT-GF-STF, HT-LTF1, HT-SIG
L Eo] HT-LTF2 ¥ dlo]g B & ¥3}atu}
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[113
[114
[115

|
|
|
[116]

[117]
[118]
[119]
[120]
[121]
[122]
[123]

[124]

[125]

HT-GF-STF= Z# ¢ glo]lW &5 2 AGCE 98l AH&-%Th

HT-LTF1+= A d 77488 A&l A& E T

HT-SIG Z==dlo|y =9 Hx Y+

HT-LTF23= do]g =9 B2 E 93k Ay FA ) ALgHT)
n}2L7EA] 2 HT-STAS SU-MIMOE AF&35 L2 &
A&y = ol L& Zb7}of tiste] Ald 24 & Q822 HT-LTR2+«= 52
TAE T AT

5422l HT-LTF2+= HT <3 PPDUS] HT-LTF & =9} f-AsHA] 2
Data HT-LTF9} #4=2] 34 HT-LTFE A= 4= o).

%29 (a) WA (c)oll A tllo]E] €= v o] &= (payload)ZA], A H] 2
I = (SERVICE field), 2= =1 3 -3 ¥ PSDU(scrambled PSDU) & =, ]l 8] E(Tail
bits), T} H] E(padding bits)E 3 = AUvt Hlo|E Hro] BE H|EE
2P EET

2 2(d)+= o)y ol 34 = M| =5 YEhdith Ae) 2~ H 2= 16
HEE 7RG ZF M| E = O 15U 7ER] B =, o v ERE sapd oz
AEHTH OHRLE 6 H E= 002 A9 a1, 241
t] 2~ = 3 E-2{(descrambler) & & 7] 88} 7] ¥ 5to] AFEH T}

IEEE 802.11ac WLAN A| =812 -2 €S 8% 0 2 o] §317] 93]
Hmol STAE 0] B A o A o] A A8}= 8188 = MU-MIMO(Multi User
Multiple Input Multiple Output) 2] o] -8 %] gt} MU-MIMO & 42 <]
k21, AP7} MIMO #)| o] ¥ (pairing) ¥ 3k} ©] /3] STAI Al & Aol 3 71&
A3 5 AT

DL MU # %-(downlink multi-user transmission)<= 3}1} ©]4}2] ¢hel| & Z-5)
AP7} 5 A g AI7F A& 3] PPDUE +-5-2] non-AP STA®N 7] 43}
7 ofv kot

°]3}, MU PPDU= MU-MIMO 714 1= OFDMA 7] <& o] 88} 31}
o] 4}2] STA-S 93t &} o] 2] PSDUE A€ &}i= PPDUE 9] v] 3t} “1e] iz,
SU PPDU= 3}4+9] PSDURHE A2 5 9141 PSDU7F & Al 8h#] &= 32
7}+ PPDUE 2] 1] &t}

MU-MIMO A %2 9135Fo] 802.11n o] G B 2] 7 7] v]5Fe] STAC A% =
Aol GH.O] A7) 7} A &2 & 7 ok MU-MIMO A& 8l =74 &
QY= Ao ARl A&, ZF STAC ol & 245 1= &2 2 E H(spatial
stream) 2] =2 A AISHE AW, ZF STAC AE ¥ = dlolgH o Wz 2 39 7
A H go] ol sl FE 5= AT

upeba], B0 STAC F Aol HolE AH] A& A &8t7] st MU-MIMO
Ago] =3l u), A= Ao AR A7]|= 5218 STAY Frol ula}
7 5 2l

o] ¢} o] Z7tE = Ao RO AV E a&H R ALY Al

ot
o
2
:C‘>L_r‘
>
op
e
%)

(@)
oS-
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[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]
[135]

MU-MIMO A48 93l 275 &= 559 Ao AR = 25 STA 5o =

275 += 3% Aol A X (common control information)2} 57 STA] 7] % &
Q75 = A8 Al o] A H.(dedicated control information)2] T 7}A| EF{] 2] 74 K.
Faaho] A4 4 Aok

532 o] A8 4 gl A T4l Al&81e] VHT 2% PPDU E£91&
o Al &

L= 3(a)3= IEEE 802.11ac A| =818 X 913}7] 913k VHT ¥ PPDU(VHT format
PPDU)& ol A $HT}

% 3(a)E F23H4d, VHT ¥ PPDUS L-STF, L-LTF ¥ L-SIG 2 =&
TAE = G7A] 29 Z 2] ) E-3 VHT-SIG-A(VHT-Signal-A) =
VHT-STF(VHT Short Training field), VHT-LTF(VHT Long Training field),
VHT-SIG-B(VHT-Signal-B) B =2 A %= VAT ¥ Z 2| U5 2 dlo]g
2 x3ste] 74 €k

L-STF, L-LTF ¥ L-SIG+= &}¢] & %4 (backward compatibility)E ¢ gt 2| 7FA|
L& ol 2 & L-STFHH L-SIG € =7HA] non-HT 1 3} 5 < 8}c}. tfqt
L-LTF= L-SIG 2= 2 VHT-SIG-A =2 23317 98t 3 Ad 24
A AR E ¢ £33 4= Q.

L-STF, L-LTF, L-SIG € = ¥ VHT-SIG-A ¥ == 20MHz 7€ @9 & HPHQ o]
A g2 4= 9t} o & Eo], PPDU7} 471 2] 20MHz A (5, 80 MHz t] &
28] A%< |, L-STF, L-LTF, L-SIG 2= Z VHT-SIG-A ¥ == v 20MHZ
Aol A Hhig s o] HEE 5= Q)

VHT-STA= d|7HA] = F ol 23= VHT-SIG-A E = ©]-§35}o] VHT £
PPDUSI & ¢ = 3lom, o] 5 7[dto = flojy S5 vy o 3l

VHT ¥~% PPDUZ L-STAL 413e] Hlo]H & & 53 ¢ olns 0}71 < 3
L-STF, L-LTF % L-SIG E =7} 7F W 2] HEE T} o] %, VHT-STAS 93¢
AEE = dolH o Hx 2 vad s 913 VHT-SIG-A Z=71 A&

VHT-SIG-A ¥ == AP2} MIMO 3] 0] ¥ ¥ (paired) VHT STAE | Al &85 =
Aol R AFE g BE=EA, o)== 4158 VHT =¥ PPDUE 3l A4 s17] 9
Aol GRE E3star 9)

VHT-SIG-A ¥ =3= VHT-SIG-Al & =9} VHT-SIG-A2 A =& ¥3}3F 5= it}

VHT-SIG-A1 ¥ == AFE38F= A9 o 93 (BW: bandwidth) 4 X, A| &7+

Y (STBC: Space Time Block Coding)2] #]-8- o], MU-MIMO®]| 4] 715 J

STAE 9] 159 A A &t7] Ag L& 2" 4 E.(Group ID: Group Identifier),
AL8-5 = 2~ E " 9] 7] 95(NSTS: Number of space-time stream)/#-+- AID(Partial
AlD(association Identifier))®l] o gt 4 B L A% 5}9] Aol B F-X|(Transmit power
save forbidden) 4 B.& ¥ g5 = 9l T} o] 714, Group IDE MU-MIMO 7 %
Al dst7] 8l S A STA L0l thate] == 2 EAE o v s, § A
AFE-E MIMO A % W o] MU-MIMOS! A] I SU-MIMO 1 #] o] & el

B =
=
=
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[136] # 2-& VHT-SIG-A1 ¥ =& o Al SF= 30|t
[137] [32]
= H = 47 (description)
BW 2 20MHz 3%, '0°',
40MHz 73§, '1',
8OMHz 3%, '2',
160MHz 3+ 80+80 MHz 74, '3'°o& AAH
Reserved 1
STBC 1 VHT SU PPDU 7%
src7k AHg® A5, 1,
TEA e Ay, rore® AAE
VHT MU PPDU 7 -9-:
1gro g A XJ%
Group ID 6 Group IDE Al gk
0" BEE '63'S VHT SU PPDUE A AlEh, XA
e 79 VHT MU PPDUE A A g
NSTS/Partial 12 VHT MU PppDUO| A, 44 3 HEA 4 AEA
AID YA (user position, 'p')=® TEE
A&k ~Ego] 0% 45, o
Alg3k ~Efo] 19 4%, 17,
A&k ~Efo] 29 4%, 27,
A&k ~E"o] 3¢ 4%, 37,
Alezk ~Efo] 49l Ag-, r4r,
VHT SU PPDUO| 4%,
A9 3 HES g go] 444
Alg3k ~E"o] 19 4%, o',
A&k ~Efo] 29 4%, 17,
A&k ~E"o] 3¢ 4%, r2v,
g3k 2ol 49l AY, 3,
Al 2ERo] 59l A, 4,
g3k 2ERo] 69l Y, 15,
g3k 2Ego] 791 Y, e,
g3k 2ERo] 89l AY, 171,
&9 9H|E+ X5 AID(Partial AID)E A At
TXOP_PS NOT 1 VHT AP’} non-AP VHT STA©| TXOP (transmission
ALLOWED opportunity) BSF ¢ MHolBr HE=zZ Ho|g e
AL d7belE A, 0o AAH
a8A B AY, 1R A48
non-AP VHT sTA°| 98] AFH+= vAr ppouel 4%
1w AAE
Reserved 1
[138] VHT-SIG-A2 ¥ == 22 ¥ 5 7 7HGI: Guard Interval) A& o] 3ol th 3k 4 1

15

X9 = o 2] A (FEC: Forward Error Correction) 4 H., T+ A&} tf gk
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MCS(Modulation and Coding Scheme)ol] #3F 4 B 35.4= AL-&z}of th et
Ao Fiol w3 Jr W¥ER PH A H, CRC(Cyclic Redundancy Checking) S
$] ¢t o] - H] E(redundancy bits)<} 71'H 541 ] 9 (convolutional decoder) 2]
H A Y] E(tail bit) 5 E3H3 5= A}

[139] I 32 VHT-SIG-A2 B =& o A| &)= 30|t

[140] [3%3]

g H) = A'g (description)
Short GI 1 | dHojy ZEo &L et AMEHA e AT, 'o'
oy BEol &2 cr7f AFSHe A4y, '1'E dAE
short GI W3l | 1 | &2 e/l AH8H L, ppDUS Fo|ZEE 93] %ﬂ =0l
(disambiguatio q423% 49, "1,
n) F7h ABol Bastq e A9, 10 0E 444
SU/MU Coding 1 |VHT SU PPDU 4 $:
BCC (binary convolutional code) A%, '0',
ILDPC (low-density parity check) A5, e
Rk

VHT MU PPDU 4-%:

A2 YA (user position)ZF '0'8l AME-X}S] NsTS
HAE7l roro] ofd A5, AMEEHE 39S AAT

Bcc 4%, r'ov,

LDPC ﬁoT, e A

A2 YA (user position)ZF '0'8l AME-X}S] NsTS
=7t 01 Ay, duEEER 'R HHHE

LDPC Extra 1 |1wppc PpPDU QHAYW ARF(su ppDU Ay EE FHoli:
OFDM Symbol 39 mpepc AFE-x}e] pppu ¢1FY AAF(VHT MU PPDU
Ay 2 9lsle] F7} oFDM 4l & (extra OFDM symbol) ©]
ag Ay, 12 AAE
87 g2 Ay, r0roE A"
SU VHT MCS/MU 4 | VHT SU PPDU A%
Coding VHT-McS QI A5 veRd

VHT MU PPDU 4-%:

A9 RERE £AXURE AR YA (user position)
rir A r3ve tigk P S AA

7zt AREAY nNsTs HETZF r1vo] ofd AL, ALGHE
FgE A

BCC A5, '0',

LDPC A, '1'E AAH

b ARgARe] wsTs FEVE rorddl A, dH[EERA
NS /Kéxé%

Beamnformed 1 |vHET su ppDU 4$:

sl Elol ¥ W4 (Beamforming steering
matrix)©] su Ao ALL= AL 102 HAHE

O8A gke A9 rorow AAHH

VHT MU PPDU 4-%:

oﬂ ]Jtiz/q g A 7(%I

Reserved 1
CRC ) ZFa1 2o Al ppDUY] Oﬂ HE A=3sH7] 9% creE ¥
Tail 6 AEFAMY Y 7Y (convolutional decoder) ¢

Edg X (trellis) T8E Y8 AT
groR AAR
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[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

VHT-STF:= MIMO A %9l 9loj A AGC 4 2 Al 58 /A3 98l
A8t

VHT-LTF+= VHT-STA©| MIMO 9 -& F73}+=H] AF-&-¥ ). VHT WLAN
A 2282 MU-MIMOE A 943}7] wji-oll, VHT-LTF= PPDU7}F A% = &1t
~EYo JeurE AAHE 4= Qu) U o2 & Ald AR (full channel
sounding)©] A ¥ == 749, VHT-LTF| 7= t] Bold == Q)

VHT-SIG-B & == MU-MIMO o] & ¥l &-<=9] VHT-STA¢] PPDUE

FAlEle] HlolH & & 58h=d Eas A8 Ao gRE Egeir) upehA,
VHT-SIG-A B =of 2315 3§ Ao 17} @A) 5=41% PPDUZF MU-MIMO
K42 2| A3 Ao Wk VHT-STA-S VHT-SIG-B =&
U] 5 (decoding) 3+ =5 A Al E 4= o) WA, 38 Alo] JHIF HA Fald
PPDU”} @+ VHT-STAS 9 & Z(SU-MIMOE ¥ 3H Y& A A3 4 $- STAS
VHT-SIG-B 25 H 39 stA s A4 o Aok

VHT-SIG-B ¥ == VHT-SIG-B 4 ©](Length) 2 =, VHT-MCS € =,
o H](Reserved) € =, B A (Tail) 2 =& E et}

VHT-SIG-B 4 ©](Length) 2 =+ A-MPDU$] Z o](EOF(end-of-frame) ¥} &
o] A)E x| Al gt} VHT-MCS Z =3 ZF VHT-STAE ¢ ¥ Z(modulation),
Q15 (encoding) ¥ #| ©] E vl| & (rate-matching)®l] th et 4 H.E EZ3}H3tr),

VHT-SIG-B Z = 9] Z17]+= MIMO A %9 /% (MU-MIMO *+= SU-MIMO) %
PPDU A& 9138l AFgshi= Al Al g 2o upe} of & 5= ok

5= 3(b):= PPDU A % o & &0l } 2 VHT-SIG-B R =& oA g,

% 3(b)E #2354, 40MHz el lo] A, VHT-SIG-B H] E &= 21 HEEF o
8OMHz A %ol 1A, VHT-SIG-B H] E= 4 B 51 02 AlE & 9 =
H| E7} 22T

160MHz % 2 80+80MHz ol 210141, ¥1%] 80MHz 7141} #o] VHT-SIG-B
HE= 4 vk 8o, 08 Ale E sl = v E7F 28 m1e]an, A 117
H|E7} thA] RS T

MU-MIMOE A ¥ 3}= Al 2=Hlo| A T U &t 7] 2] PPDUE APl @& &
STAE Al A5317] Y3he], PPDUE -4 8Fi= tlo| B B9l v E A7 &
AA o= AR W/ 54 dEE A= B E ~2EY AV E A A5
A B 7} VHT-SIG-A Z=of ¥3h= 5= gt}

ok, 5744 0 & PPDU X3 AL&-817] 9]8ho] L-SIG B =7t ALgE 5%
ATH FUE =79 PPDU7} EE STAC Al A55 7] 98] L-SIG E= 1
Z3tE) o] A4 ¥ 3= o] I (length field) 2 & o] E & = (rate field)7} Z 2.3
AHE A Fslr] ¢l AFEE 4= 9l o] 74 $-, MPDUMAC Protocol Data Unit)
/%= A-MPDU(Aggregate MAC Protocol Data Unit)7F MAC 7] 5-<]
nlo] E (= = Hl(oct: octet)) 7|HF O & A E B & B8] A|Sof A F714 <l
7 9 (padding)©] 272 4= )t}

T



18

WO 2016/099140 PCT/KR2015/013771

[152]

[153]

[154]

[155]
[156]

[157]

[158]

[159]

[160]

[161]

[162]

T 394 do] ¥ E == o] &= (payload)Z A, 4] H] 2~ & =(SERVICE field),
2~ A1 3859 ¥ PSDU(scrambled PSDU), Bl Y H] E(tail bits), 3 & H] E(padding
bits)E E3HS = At

e} o] o2} 7hA) o] PPDUS] EH o] 231 o] AFE-5] 7] wfi-oll, STAS
G218 PPDUS] WS 28 4= glofof gt

o] 714, PPDUE &3t} QU] ((E+=, PPDU £ 98 83k t)i= o u)) =
theFst om & 7Hd = doh ]-;—3— £0], PPDUE T8 o= =41 8
PPDU7} STA9I o] 3] H] W (&3, & A])o] 7Fs g PPDUSRI A o -0l tfj &
dgvkeE o & 23 ‘E} ESH PPDUE 13 9 21
PPDU7} STA°N 2] & A1 7} 3 PPDUSIA] o] 3o tf&lo] #ekdit)i= o u]
T8 Utk &g PPDUE - &= o1 = 7418 PPDUE E-3 254
AR7F W e AR AXE FHRIE= ou 2 5 ]9 5= Q)

olof] thale] o} =S 23] B}l A4 5] A H et
T4 B o] 489 5 9l T4 B4 Al 2=®le] PPDUS] WS 5]
?] gk A (constellation)-& ol A] 8}5= SH o T}

= 4(a)© non-HT 3= PPDU?| ¥ &5 = L-SIG E = 2] A (constellation) &

oAl &taL, &= 4(b)= HT 231 29 PPDU A &5 9 ¢ 9174 3] A (phase rotation)S-

o| Al 5}, &= 4(c)= VHT £ PPDU A &2 93 914 3] A (phase rotation)S
o A gkt

STA®] non-HT 3% PPDU, HT-GF 3™ PPDU, HT =3} ¥ " PPDU 2 VHT
X9 PPDU-S 1-4-(classification)3}7] 9]8}¢], L-SIG € = H L-SIG & = o] 39
%% = OFDM 4 2] A (constellation)2] ¢ (phase)©] AF-8-H T}, =5, STA-S
S2A18F PPDU Q] L-SIG ¥ = /3= L-SIG B = o] F o] H45 3= OFDM 4 & 9]
AAke] 9AS 71HES 2 PPDU XS -8 5= 9l

% 4(a)E FZ5H4E, L-SIG 2 =5 -4 51= OFDM 4! %2 BPSK(Binary Phase
Shift Keying) 7} o] -2 ¥ T}

WA, HT-GF %% PPDUE 7-%#-3}7] 93} o], STAX 5418 PPDUN A & %9
SIG B =7k A =, L-SIG B =914 o] -5 gt} =, STAS 5 5(a)9]
Ao} T2 g VIREe R YF Y& Al Eght) STAC] vl of] Ao s
&l % PPDU7} HT-GF £ PPDUE} AL FHebe 4= )

U222, non-HT X% PPDU, HT <% ¥ PPDU % VHT ¥ % PPDUS
“T-+-(classification) &} 7] 9]3}e], L-SIG € = o] Z-9]] #14-¥] = OFDM A} =9
A f1ako] AbgE 4= At} 2, L-SIG = o] o] 415 3= OFDM A &9
Wz v o] &2 thE 4= gl o STAS 42418 PPDUY] L-SIG E = 0] 59
Ao i3k Wz HhH S 7[Hl o 2 pPDU ¥ S F 18 5= )

T 4b)E F =z, HT £33 £ PPDUE - 53517] Y&to], HT £33 =9
PPDUC A L-SIG L= o] F o] A4%1= 2719 OFDM Al £-¢] 9]4fo] A4 4=
ATk

v 5

T .

®)
i)
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[163] Bu} FA A 02 HT €% 9 PPDUS A L-SIG E = o] 3o A%1 =
HT-SIG € o th-25 = OFDM A & #1 @ OFDM 4l & #22] 942 =5
HEAI A ¥R o = 90T 31 [ H Tl <5, OFDM A & #1 E OFDM 4l & #29]]
tf gk W 2 W H -2 QBPSK(Quadrature Binary Phase Shift Keying) 7} o] -8 % T}
QBPSK 7/~ BPSK A& 7| £ &2 RhA[A] &k o 2 905Rbs 9173
slAe AAdd 5 9

[164]  STAL 4213 PPDU9| L-SIG = th&-o] 2445 = HT-SIG L= T 34 =
A1 OFDM A & 2 |2 OFDM A &2 & 5(b)2] oAl ¢} 42 AgS 7dte 2
1‘4 TS A S=gk), STAC] vl 2 o] A 331 sl @ PPDUZF HT - PPDUE}AL

hetsioy

[165] €9 = npon-HT % PPDU % VHT ¥ PPDUS - 83}7] 938, L-SIG
A= o] 2o AE %= OFDM 4l &9 AAke] 914do] AH-g2 5 ATt

[166] 5 4(c)E &3, VHT X9 PPDUE --3-(classification)s} 7] 1 3}o], VHT
E 9 PPDUCN A L-SIG B = o] 5o %3] 3= 27] 2] OFDM A &9 9173¢]
AL&-E ATk

[167]  Ru A4 o= VHT X9 PPDUC A L-SIG Z = o] F 2] VHT-SIG-A & =0
-3 ¥ += OFDM A4l & #19] 9172 3] 3 ¥ #] & 21, OFDM A & #29] 9173
HEALA ek o 2 905w 3] Atk =, OFDM 4] & #1°] theh Wz Wy
BPSK7} ©] -85 31, OFDM Al & #2¢] th g ¥l 2= W& QBPSK 7} o] &% T}

[168]  STA %2413 PPDUS] L-SIG H = thg-o 745 = VHT-SIG =0l tf-&33=
A1 OFDM 41 & 3 A2 OFDM 4 &5 52 5(c)9] A9} & Ad& 7|Rte=
Had & A=t STACl Yz ol Ad3shd 8 & PPDUZ} VHT 2™
PPDU©| 2}aL #ehat = 9]

[169]  ®Ha, vzl 2 shd, STAS 3l & PPDU7} non-HT %% PPDU©] 2}l

- =1 2~ o
L%%T)\)\

P

[170]
[171] MAC Y ¥4
[172] T 5= HE vhigo] A 8% 4= 9)= [EEE 802.11 A 2~ ®9] MAC 29 S

of| Al gt}

[173] =55 FZ38H4A, MAC Z ¢ 91(5, MPDU)-2 MAC 3 B (MAC Header), 3£ @] 9]
A (Frame Body) 2 = & ) | =1 Al ¥ 2~(FCS: frame check sequence) % -4 ¥ T}

[174] MAC Headert= 3~ @ 9] A ©](Frame Control) & =, A<+ A] 7F/2] ¥ ZH(Duration/ID)
W, F 2 [(Address 1) D=, T4 2(Address 2) D=, 724 3(Address 3) D=

Al 2x A o] (Sequence Control) E =, =4~ 4(Address 4) B =, QoS A ©](QoS

Control) €= X HT A {(HT Control) Z2E=5 ¥ 3ts}i= J o7 Ao H],

[175] Frame Control € =+= 3| d MAC Z & ¢) 549l o3t B 5 E &3t} Frame
Control Z o] thst Bt} AAM| s A& 4=l

[176]  Duration/ID E == dld MAC Z# <19 €Y 3 A HEF ol up& & 418
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[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

THA S - E = A

TkeF Sl MAC =8 9] Bl 2 A B EF]] o] 3}9] Al o] B(PS: power save)
&9 = #13 PS-Z(PS-Poll) 29} ©] 4-5-, Duration/ID B == Z e 91 & A58
STA 2] AlD(association identifier)E X 3$F3} &5 A= 4= ). 71 o] 2] 9] H-¢,
Duration/ID 2 = 3|3 MAC Z g9l 9] EFe] 2 A BEFQ] o) uje} A XA (F
e A EE QA= 52 Q) 3 I 9] o] A-MPDU(aggregate-MPDU)
¥ o] #39H MPDUS! 7 -5-, MAC &t o] ¥3}¥ Duration/ID E == ¥.5
TAE g A RS ABE 5 v

Address 1 B = W *] Address 4 * =3= BSSID, &2~ 5=2~(SA: source address),
-2 4 (DA: destination address), A% STA -4 & YEN = A% 4 (TA:
Transmitting Address), T4 STA =45 YEM = 72 T4 (RA: Receiving
Address)E A A 817] Y8l AREH T

SHH, TA FE=E 79 4 == 9% A 719 ¥ TA(bandwidth signaling
TA) Ao 2 284 7 o, o] 45-TA =+ 3l MAC ¢ 91 9]
2AREG A2 F7H4Q) HRE Tl )22 AA T = ot oo =
A1 Y TAE Sl MAC 2| & A $3h= STASl MAC F42E 5dE
A2, MAC 20l 32314 7)'8/715% ¥) E(Individual/Group bit) 7} 574 2kl &
Sol, 1o 444 &

Sequence Control & == Al ¥ 2= \d B (sequence number) 2 %7} d ¥ (fragment
number)E X3t RS ARG ETH AU A UHE Sl MAC 28| el &3
A2 G E AAE 5= vt 27 d ¥ = sl MAC 2491 9] 7 2749
HHE A A 5= At

QoS Control € == QoS¢} T AR E £33} QoS Control 2=+
X1 £k (Subtype) A B =0 4 QoS HlolE] 229 A\ KBk A5 3 5
3)

HT Control  =3= HT %/H= VHT 5741 7| 7} #ad Alo] RE
Z 318k} HT Control E == Alo] 2 3 (Control Wrapper) 3 2 9l of] g+ ],
gk, 9 U(Order) A B = Zho] 191 QoS t©] E|(QoS Data) =& <1,
+2] (Management) 32 & ¢ of] <& A ghr}

Frame Body+ MAC ¥ 0] 2= (payload)Z A 2| ¥ 31, /- ¢] Al 5ol A A %3814}
sz dlo|El 7k 913 Elw, 7R Q) 57) 5 Tpn o 2 Sol, A
MPDU2] Z17]3= 11454 £ El(octets)©] 3L, # o] PPDU 7] 3= 5.484 ms 5~ At

FCS+= MAC ZE (footer) & 74 2] %] 51, MAC Z & 91 9] o & 418 ] 5}
A&t}

A £ Al & = (Frame Control 2 =, Duration/ID Z = 2 Address 1 Z E)9} Al
WA B (RCS B A2 Tl TAL FA S, RE ool
EART 1 9o Wiz 5 29l Sl 24T 4 T

562 ol 488 4 2l 4 B4 A Hel A MAC Zel9) ] o9

h

-
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[187]

[188]

[189]

[190]

[191]
[192]

[193]

[194]

[195]

A o] (Frame Control) 8 =% o A| 8}3= L o]t}

= 62 #3319, Frame Control & =1= 3 & & & ¥ 7 (Protocol Version)
AMBEE B (Type) M BH =, 4 HEY](Subtype) A HE =, ToDS HHE =,
From DS A B 2 = F7} Z 7} More Fragments) 4] B 2 = A A| %= (Retry)
ArFd = 99 2] (Power Management) A B = 37} H] o] B (More Data)
AMBE = B35 ¥ 3 9 (Protected Frame) A H 8= 2 Q I (Order) ] HE =2
A H,

Protocol Version Al B8 == &l MAC Z ¢ o 483 WLAN X 2 &9
HHE AAE 5 3

Type A BH= 2 Subtype MBI = S d MAC 2 Q9] 758 A Eeh=
ARE XA EE A E 4 )

MAC Z#|) 2] B}}]-2 #H2] 3 7| 9J (Management Frame), A ©] 3Z 2| 91 (Control
Frame), B ©| ¥ 3 & ¢} (Data Frame) 37} 4] 9] = & ¢) EFY = 23+3 4= Qo)

adjal, 4 2 e UA A B0 R R 5 3l

o & E0], Ao} 3Z 2 ) (Control frames)<> RTS(request to send) > & ¢,
CTS(clear-to-send) 3= | &, ACK(Acknowledgment) 32 & ¢, PS-Poll 3~ & ¢
CF(contention free)-End 3 & ¢J, CF-End+CF-ACK = #| ¢, &5 ACK 27 (BAR:
Block Acknowledgment request) 2 ¢, 55 ACK(BA: Block Acknowledgment)
<), Aol 2l 3 (Control Wrapper(Control+HTcontrol)) 3 #| 91, VHT ¥ d] o]
7| 7 & A](NDPA: Null Data Packet Announcement), ¥ 3™ 1. 37 3% (Beamforming
Report Poll) X 2] 915 339 4= gl

2] 3 9 9 (Management frames )<= H| & (Beacon) >~ @ ¥}, ATIM(Announcement
Traffic Indication Message) > Y, o A 3 Al (Disassociation) X 2| ¢, 1 4]

8 /-5 (Association Request/Response) A, AAA 23 /-5 H(Reassociation
Request/Response) 32 & ¢, 2 B 2 /-3 (Probe Request/Response) > #| ¢
©15-(Authentication) 3 2| ¢ O] ¢15-3}| Al (Deauthentication) = 2| ¢ E‘X]’(ACUOI’I)
9, &2 -8 H(Action No ACK) X & ¢], E}o] ™ 331 (Timing Advertisement)
el 28T 3

To DS A/ B E = 2 From DS A HE == sl MAC 229 &t E34
Address 1 2= Y 2] Address 4 2 =5 &A1 5}7] 91l Qe HHE ¥ & 5=
1t} Control Z# 92 - ToDS ABE = W From DS A/ BHE == 250
A ¥t} Management Z#H 4 2] 749, ToDS A B E = X From DS A HEZ =+
A Zd dol QoS Tl Z E U (QMF: QoS Management frame) O] H A th 2 1",
‘0o R AAY A, ST 2 9ol QMEZF ol AT E BF0, 0= 24 E

2= 0]

T A
More Fragments ABE == g MAC g 9ol o]o] A42 ZZh(fragment)©|
A8 =A| o & A ]%L T At} ¥ A MSDU %= MMPDU Y] It T} &
ZZY(fragment) 7} S A B A5 1R AAGH A, 1A & A 02 AAFEH 5
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[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

o]

oft

Retry MBI == MAC 2 9do] o] A MAC Z# 1 2] A Ao up&
ZRIA o R E Z]/\]ﬂfu: Atk ol A MAC Qe AAEA B 1R
AARE L, 18 A & A0 ®2 dAE ¢ Aok

Power Management A] B == STA 2] J]r—rl Fe] R =B XA g 4= 91T} Power
Management 4| .2 = Z}o] '1'0]H STA©] 3}9] Mlo]lB R == HEsh= 31 &
AT 5 A

More Data A BB = 1= F714] 0 & A$E MAC Z ¢l o] SA3=%] o]
AN SlEh 374 0 2 A48 MAC Zelolo] EAlBHE AT 1
Hﬁg :ﬁ%q%gﬁoUOiHﬁQ}ww+

Protected Frame 4] B 8 = 3= 3Z #| ¢ U} T](Frame Body) Z =7} ¢+ & 3} 5] 9 =4]
ol -2 A A2 4= At Frame Body 2r7tdestd g el
¢k 531 €] 5 (cryptographic encapsulation algorithm)©l] 2] 3] 2] @ 4 B E 3 gtsh=
A 1R AARY L, 18X G A 0e® AAgE 5 Sk

g_l—}\i eSRecRel 7L | 1:1:_01] isLQ = 743 52 [EEE 802.11 /\] /\Eﬂg] 7439]%
EZFOIE} Lk b AW e 24 HE 53 MAC 289l 2 A=
] 419 Aot Ol Y e 5 2

fij

It
U?i'
it
N

e

e
(r
HU
=
2 2
it
N oo
L
Ay
_}L
_l
i
(r
_}L
in}
|
%
i
>/
9
o
o

mﬂﬂm

4
)
o
i
ke
o
_ﬂ
A
°
o
)«

k1
P
rie
3
E,
ik
0110 &
i) |
4
pac

A E-A1 Al 2~"lo]| Al HT Control & =2] VHT

H
)
5 Mo

of Al L“;}

%7€ Z&38H4A, HT Control 2 =+ VHT A/ B = HT Alo] 7] &(HT Control
Middle) 4] B = AC A $HAC Constraint) 4] B4 = 2 G ubgF < 2(RDG:
Reverse Direction Grant)/5=7} PPDU(More PPDU) A B H =& 24 = 4= Q)

VHT A B & = 3= HT Control € =7} VHTE 9 3 HT Control & = 2] :t“)i%
7FA):=A(VHT=1) == HTE 9] ¢ HT Control ¥ =2] ¥ & 7}X]:=X](VHT=0)

5 A A gt} & 8ol A= VHTE 91 §F HT Control 8 =(5F, VHT=1)E
7HAg 8ol A sk}, VHTE 9]¢ HT Control 2 =5 VHT Control 2 =2 *] 3 &t
T Aok

HT Control Middle A B8 = 3= VHT A BB = o] Ao uje} 1} & £l S
7R == 3= 4= 1T} HT Control Middle A B = of] tfj gt H.t} A} A| gt
Ar & T8k

AC Constraint A B8 == S HF8ERD: reverse direction) Bl ©] ] 3 2| ¢ 2]
g ¥ AC(Access Category)7]' A ACe] g E ARNA] AFRE A A|

RDG/More PPDU A B8 = = &l B =7} RD 7l A| A(initiator) Z=+= RD
& H A Hresponder)©ll ol slo] HEE =A] of Fof whe} th 2 A A 4= Q)T

RD 7J A A}l o] slo] A 4-¥ 45~ RDG7} <& A 8= 74 -$- RDG/More PPDU

E7F1E A Y 3, RDG7E SEAISHA] 8= -5 028 AA T RD
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[208]

[209]

[210]

¥ A4, dld AL =5 ¥ 316 PPDUZFRD 8 # 2ol
zg4l Y U} PPDU7E A 5= H
0o HAET

<=3k ule} 7ho], HT Control Middle /4 B 2 = 3= VHT A] B = o] 2] A]of] u}g}
o2 ¥vlS 7R B 5 i E S Qo)

VHTZ 9|3 HT Control & = 2] HT Control Middle 4] B2 = 3= of 1]
H] E (Reserved bit), MCS 3] =1 @ %J(MRQ: MCS(Modulation and Coding Scheme)
feedback request) 4] 2 = MRQ A] @2 2 'HZHMSI: MRQ Sequence
Identifier)/A] & Xt &5 9 (STBC: space-time block coding) 4] .= =, MCS
3] =9 A 2 2] ZH(MFSI: MCS feedback sequence identifier)/=L35 ID # 3}
H] E(GID-L: LSB(Least Significant Bit) of Group ID) A B & = MCS | = ¥ (MFB:
MCS Feedback) 4| B2 =, 15 ID #/d¢] 8] E(GID-H: MSB(Most Significant Bit)
of Group ID) 4| B E = 39 E}$](Coding Type) A BB = 3] =1 A4 €}2](FB
Tx Type: Feedback Transmission type) 4] B.2 = 2 24 MFB(Unsolicited MFB)
Mrpdre= A4 E 5 Qv

3 43 VHT £ 2] HT Control Middle /] B =of] 8} 7k A B = of of 3t

A7 & Wb
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[211] [3%4]

ABEE o] | 7 9
MRQ MCS request |MCS H=m (B RRA (solicited) MFB) <
aAgste A 12 A4AE
ABA ¥ g, '0row A4
MST MRQ sequence |Unsolicited MFB ABZL7} r1pro]al, MRQ
identifier ARAE7 102 AAEY, MsT ABRdIEE

54 ede st 0 WA 6 MY W AlEx
W3 e ¥ged

Unsolicited MFB A|BHT7} r1'o]H, 54
MSI (Compressed MSI) AHIZ (2H]E), STBC

ZJA] (STBC  indication) A|BPIZ(1HE)E
xotet
MFSI/GID-L | MFB sequence |Unsolicited MFB XrRAe7}t 01O

identifier/LS /éxj},]tﬂl MFSI/GID-L /\1&%2% MFB Xéﬁ_ﬂ—
B of Group ID gy xeql vl £98 mszo] 4 ke x s
Unsolicited MFB MEBEIHE=7} r1'82 AAL 7,
MFB7} MU PPDUE 5 E] 5 ZolH,
MFSI/GID-L ABI == wmre7} 4% prDUY
2% 100 H3HY M EE sl

MFB VHT N_STS, MFB A|BE =+ FHASE MFBE X 9.
MCS, BW, SNR | yHT-MCS=15, NUM STs=7- 3|:=mlo] FEA|3}%|
feedback %Ja:‘i‘ 7)_1_%_ X]/\]ﬁ‘:]'-
GID-H MSB of Group |Unsolicited MFB A|BZE=7} '1'® AAE
1D MFBZ} VHT MU PPDUERE| A ZHo|H, cIp-

H ABRgEc= A vrp7t F4E pepud 1%
109 #H3H MES Fotet
MFB7} suU PPDURYFEH FAHH Aolw, cID-H
ARAEE BT 12 A4

Coding Type Coding type |Unsolicited MFB ABHAT7} rivw AA5H,

of ME |5y ggl Andri: 49d werl #44

response z el EA=! E}9) (BT (binary
convolutional code) 0. o, LDPC(low—
density parity check)2 1)E ¥o¢

FB Tx Type Transmission | Unsolicited MFB /\]E%Eﬂ— vt %73543’_
type of MFB | ypgp7} Wz gx] &S (unbeamformed) VHT
response PPDUEYNE] FAH AolH, FB Tx Type
ARAE= roro= A4y
Unsolicited MFB A|BH=7F 1'% AN
MFR7} WX WH (beamformed) VHT PPDUZYH-E
FAH Zlo|H FB Tx Type AHPIEE=E=E 11t E
A=
(o=}

ol r1'x A4

Unsolicited Unsolicited |wMFBZ} MRQO| HoF
qa S5tol opwl v 0w A7

indicator

[212] 1] 31, MFB Al B8 == VHT 3 (A1 7 2 E 9 7 55(NUM_STS: Number of
space time streams) 4] .2 = VHT-MCS A B 2 = o] & 2 (BW: Bandwidth)
ABZEE A% o 358 (SNR: Signal to Noise Ratio) A/ H B =5 2313t 4= Qi)

[213] NUM_STS A BF == 2d3t= 3 2Ef 9] 7|5 X A] ¢t} VHT-MCS
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MBHE = FH3E MCSE A A &), BW A B E == 338 MCS 9
FHE NG E HHE AA g} SNR A B E = o] E] A BAglo] 2 I3t
2~E¥ o] H1 SNR 4h-& A A gt}

[214] ?\—1’7\1 /\éﬂé@ z} Jo = ] EéLQL: ZJEEQ IEEE 802.11 /\]/\Eﬂg] 7449].%
5 = Qo) e b A A =52 MAC 2y Yol 284 4 9=
A E 9 o Alo] s FsH, o] 374 & A ‘”LE} =, b A gk 7 d=vt
deAne gAEAY 349 Aesk Y 23 5 em, mE Ao}
A5eH o THHA & 55 dvh

[215]

[216] 33" 3 MU-MIMO >~ & 9/(DL MU-MIMO Frame)

[217] - 8e H vy o] A= o= o}]\L T/\J EA] }\]/\Eﬂ oﬂ}q 0}80 = 1;}%

AL A (multi-user) PPDU X -8 of| A 8}3= L= WH o] T},

[218] & 8% Fxsh¥, PPDU 229l & 4 t|o|B] & =(Data field)E >33t
T ¥t dloly E == A8] 24 5 (SERVICE field), =553 ¢
PSDU(scrambled PSDU) 2 =, H| ¥ H] E(Tail bits), 3] ©d H] E(padding bits) &
FeE 5

[219] AP3= MPDUZE ¥ ¥}(aggregation) 3} A-MPDU(aggregated MPDU) " © =
doly Z# Y A5 o ). o] A9, =735 ¥ PSDU(scrambled PSDU)
A= AAMPDUE 7A€ 4= 9T},

[220]  A-MPDU3= 34} 0] 4+2] A-MPDU A B 32 2 91 (A-MPDU subframe)2]

Hl & (sequence) = -4 © T}

[221] VHT PPDU 2| 3%, 2} A-MPDU A B 2 ¢| ] o] Zl o] 7} 4 S Elo] wjjd=0] L&
A-MPDU= PSDU] mhx] 2} 2. 8lo]] A-MPDUE 2+37] 9]} kx4 A-MPDU
A 8.3 2 2 (A-MPDU subframe) ©]-F-¢f| 0 W #] 3 =8l 2] EOF(end-of-frame)
= (pad)E 2T T T

[222] A-MPDU A B .3 2| 91-& MPDU 4 2] "] H (delimiter) & -/ ¥ a1, Al 4 0 &
MPDUZ} MPDU ¥ ] | E] (Delimiter) ©] 3ol 332 5= ¢lv}. =3k 541} 9]
A-MPDU W] 7} 2] % A-MPDU A H 32 2| 9] & A| &) 8} a1, 2+ A-MPDU
MBI ] Aol & 4 £El] v RHE7V] fsto] 3= ZElo] MPDU ©] -9
=] 7<L ]q_

[223] MPDU Delimiteri= <] H](Reserved) 2 =, MPDU 4 ©|(MPDU Length) & =, CRC
(cyclic redundancy check) 2 =, € 2] 7| §| A] 711 A (Delimiter Signature) B ==
T E T

[224]  VHT PPDU2| /4 -$-, MPDU Delimiter= EOF(end-of-frame) 2 =& 1] ¥ 38} 4

9]t} MPDU Length & =7} 00] i 3§ 8}7] 9 3}e] AL-&¥ = A-MPDU
B ZH Q) = A-MPDU7F 8hvh o] MPDURFS & 4] 3= 4 $- 81§ MPDU7}
A oj2] = A-MPDU M B X Q]2 49 EOF R +='1'# Mg ¥}, 1894 oF&
A5 002 AE e,
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[225]
[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

MPDU Length & == MPDU ] Z o] th gt F R E L5}

= A-MPDU A B3 ¢ 2] o] MPDU7} &A1 8 4] &= A9 0o 2 AE FH ],
MPDU Length Z =7}'0' 3t5 714 3= A-MPDU A B 2] 918 VHT PPDU W

7483k - Elo] A-MPDUE 25=7] 9] &l 3l d A-MPDUe®|| 9 & & wjj A}-&% T}

CRC 2=+ o A AE 93 CRC A X, Delimiter Signature & == MPDU
deju g & AA87] Asto] AFgE = i ARE 23

1231, MPDU+ MAC 3l Bl (MAC Header), > @ ¢ 5 #| (Frame Body) ¥ 3 #| ¢
A A AP 2(FCS)E T-A At

Lo o] A48E 5 Q= T S Al wlol| A shake A v
A}ﬁx}(multi-user) PPDU 2" -& of| A]5}= ZH o] o},

9= 3l PPDUE =A181= STA Y] 7l5=7F 37 o] a1, 2} STAel &9 5=

%7‘7&;9; 2~ E 9 (spatial stream)2] 7] 54=7} 10]2}aL 7145 APl o] & ¥ STA 2]
T, 28 STA® &=+ 14 2EY o 5= o] g4 H A =t}

=95 FZ3Hd, MU PPDU L-TFs = (L-STF 2 = 2 L-LTF 2 =), L-SIG

T VHT-SIG-A Z =, VHT-TFs ¥ =(VHT-STF 2 = 2 VHT-LTF €I,
VHT-SIG-B & ==, Service & =, &t} 0]4}2] PSDU, padding 2 = X Tail H| EE
F5te] A" L-TFs 2=, L-SIG ¥ =, VHT-SIG-A 2=, VHT-TFs ¥ =
VHT-SIG-B == 94 &= 49| o A[ &} T A LR o] af Al g A8
/\g Bk%}u}

PPDU 4| 7] 75 A A 817] 913 A B.7F L-SIG =0l ¥¢He 5= 31T PPDU
el A, L-SIG E =) 98l XAl ¥ PPDU #| 471 {2 VHT-SIG-A 2 =7} &%
A& VHT-TFs =7} stds Al & VHT-SIG-B 2 =7} &% = Service
dEF A5k ¥ E,PSDUE TA5HE H E, padding 2525 1A 8h= H|E ¥
Tail =2 FA 3= B EE 238180} PPDUS 741 3F= STAS L-SIG & =0
323E PPDU A £ A1 7HS XAl 8= A HE &8l PPDUY] #| & 7] ke ofj gt
ARE 5 5 v

&gt vlel go], VHT-SIG-AE &3l Group ID A K., 7} AR-g-A} & Al5 3t

2~EY 7 4RI A3 51, VHT-SIG-BE %3l 29 (coding) ™ E MCS 4 .
5ol AE¥ ). wpelA, BeamformeeE-> VHT-SIG-A9} VHT-SIG-BE &1%135}a1
A2l o] &8 MU MIMO Z# 14 o7& & 5= vt whehA, 3] Group ID 9]
1] STAC] oY 71 81 Group IDS] #H] o)} &3yl ~EF 7} 09l
STAS VHT-SIG-A E = o] 3¢ PPDU 714 &8 AlZ9 = FTHI
Ao ZH AY AR E A7ke = )

Group ID+= A} ol Beamformer7}F 7 -3F= Group ID Management 3= #] ¢ &
A8 0 B2 4 Beamformee 7} o] ™ MU 1350l £:3}=X], A4l o] &38)= 1&
ol E HA AFEAQIA], & o] AEY S E3 PPDUES FAI5H=A] & =
A

802.11acS 7]HF o & &= VHT MU PPDU U] # 45 3= 2 & MPDU
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[236]

[237]

[238]

[239]

[240]
[241]
[242]

[243]

[244]

[245]

[246]

A-MPDU®| £3Heltt. 5 189 Hlo| B oA ZF VHT A-MPDU= A & thE
~E o AfH 5 9l
5= 90| A Z} STA ﬂiﬂ~ tol g o A 7|7} Aol et = o r w747t ol
A-MPDU= A & ThE H|E H 7] & 714 5= ¢}
o] 75, Beamformer7} A &3F+= &79] tloly Z# 9ol A
A2 H ) 3 A E o)y Q1o A Fo] TRE = /“17
3 (null padding)& -+ & 5 vk H o 7711 A F o] ¥ 2w
Beamformer®l| & &l & &} A dl o] 7} 7Hd @9 -1t %— ],
ZYdd Uk rastdE A dolE = d YA &5
At & 5o, 7 & 68 E A ol El = A-MPDU°| 33 HOJ
UTE Hof o)y L9l T H -1 A F dloly 2 e
ol Z#H & d & sl 5 <)
e & 93] BeamformerL A-MPDU X~ aﬂ ol W 5521 A-MPDU
AMB g QoA A A 08 =] o YA g st o] e A-MPDU
2] B 32 7)) 918 MPDU delimiter 2 =WFO 2 Q15 dle] 2% 4= 91t} MPDU
72107} 091 A-MPDU A B 3Z 2| )& 1 A H 3 2| ) (Null subframe) 2.2 #] 3 & 4=

o)
DA

obx] 2k B vle} 7o), d A B 3 ¢ ¢1-& MPDU Delimitere] EOF Z =7} '1'&
A} e, 52413 STAS] MAC Al 5ol A= 12 A Y ¥ EOF 25 &
A, &8 AlFol AS TSt E AT oEN AE AR E ds 4

o)
DA

B % ACK(Block Ack) A2}

5102 B o] 282 = 9l= T4 FA A 2~'lo A &8k 5 MU-MIMO
A& AL oAl sh= ol

802.11acol Al &= MU-MIMO+= APE B S 2}o] A E(Z5, non-AP STA) O 2
o= ek Ao A Ao E . o], T AF-8-A} 3 ¢ Y (multi-user frame)-
thz 1Al Al A ol A, 41 &) (acknowledgement) /- 3F T H ol A
A o7 HE ] ofof gl

802.11acs 7|Hk o & 3} VHT MU PPDU W] A 4% = ¥ & MPDUE=
A-MPDU°|| ¥3}% =g VHT MU PPDU®I| o 3+ 5714l 2-¢o] o}y VHT MU
PPDU W A-MPDU®]| th &t 552 APol| 23 55 ACK 2 % (BAR: Block Ack
Request) Z & 9ol th gt §H o2 A5Hr),

WA, AP & A A, STA 1, STA 2, STA 3)°l Al VHT MU PPDU(Z,
I giE 2 do]E)E A4t} VHT MU PPDU3= Z} STA) # 4% 3= VHT
A-MPDUE ¥ &3t}

APEY-E| VHT MU PPDUE 5=413F STA 1-& SIFS ©| &0l &3 ACK(BA: Block
Acknowledgement) ¥ Y& APE 53t} BA 2@ Yol thslo] B} Al gt




28

WO 2016/099140 PCT/KR2015/013771

[247]
[248]

[249]
[250]
[251]
[252]
[253]

[254]

[255]

[256]

[257]

[258]
[259]

[260]

[261]
[262]

O T
A& T

*STA 122 HE BAE 47413 AP= SIFS ©|%¢l BAR(block acknowledgement
request) X 2 912 T}3 STA 22 Z14:3}a1, STA 25= SIFS o] ¢l BA Y&
APE A F3Hc) STA 22 KB BA Z#& 5218 AP SIFS o] $-<]l BAR
Z9)S STA 32 A43FaL, STA 32 SIFS ©] 3ol BA Z#|9& APE A 43,

ol2] gt A o] BE STAEC 3l 34 =¥, AP+ & MU PPDUE =&
STAN Al #1535k},

ACK(Acknowledgement)/+ = ACK(Block ACK) > ]| ¢}

At o 2 MPDU| 322 ACK 2|9 AH8-38kaL, A-AMPDU S| 3o =
£5 ACK Z# ¢ & AHE-gh

5112 2ol A48 5= = A B4 Al =Eell A ACK Z &

o Al 5H= ol ),

T 118 FZ3E, ACK 28 d-2 28 A o] (Frame Control) =,
A 4: 7] ZH(Duration) ¥ =, RA 2= % FCS® 4] H ).

RA == A Ao =415 o] B (Data) Z & 9, ¥l (Management) >~ | 91,
H5 ACK 27 (Block Ack Request) 32 #| ¢, 55 ACK(Block Ack) =&Y &=
PS-Poll Z 9|9} 2] A2 =2x(Address 2) B =9] o= A ¥,

H] QoS(non-QoS) STA®N 93] ACK Z#¢lo] HE¥ = 4§, Aol +2¢
t] o] B (Data) = &l 9, #£](Management) 3 2| 91 2] 3 ¢ <] A o} (Frame Control)
= ] 2o 271 E (More Fragments) 4] B 32 =7} '0'o] H | %] £:7] }F(duration)
0oz gy,

1] QoS(non-QoS) STAI &3l %1 #] &= ACK Z | §] ol A
A4+ 7] ZH(duration) 4t 2 A ol =21 % H] o] B (Data) 3 #| ¢, ¥ 2] (Management)
Zd 4, 55 ACK 2% (Block Ack Request) & 9, &5 ACK(Block Ack) =& ¢
HE3= PS-Poll 228 9) ©] Duration/ID B = ol A ACK 9] A& & &75]+=
A ZE R SIFS 1-3HE 28t gh(ms) S =2 A H o), Al4kE ] 4 7] ZH(duration)
#hol g gho] ol A5, vhaH H .

ol s}, &5 ACK (2.%) Z gl el thape] Ao Bl

L1257 d o] A8E g = T SAl Al &Ell A 5 ACK 27 (Block
Ack Request) 28| 912 ol Al 8= R o] o,

T 125 FZFH, 55 ACK 23 (BAR) Z @ Y2 3¢9 A o] (Frame Control)
g %] 4:7) 712" 2 Duration/ID) E &, 741 F2(RA) D&, A4 F2(TA)

I = BAR #|°J(BAR control) €=, BAR A H.(BAR Information) 2= 2 3 7|
A A A 2FCS)E -4 Fl T

RA == BAR Z ¥ ¢ F4l8h= STASY F4=8 d44 = Qth

TA Y= BAR Zd 98 AE38= STAS T4 A4 4= )




29

WO 2016/099140 PCT/KR2015/013771

[263]

[264]
[265]

[266]

[267]

[268]

[269]

[270]

[271]
[272]

[273]

BAR control 2 = BAR Ack 4 3 (BAR Ack Policy) 4] H E =
UE-TID(Multi-TID) 4] B & = 9}-3; H] E W (Compressed Bitmap) 4] B 2 =
of| H](Reserved) A B Z = 2 TID 4 B (TID_Info) A BZ =& F 33},

¥ 5% BAR control E =& oA 3}i= Fo|t).

[3%5]
Apd= H = AlYg (description)
BAR Ack 1 | $AA7F oy AFol dgt H249 acks 838
Policy G rorE AAE
A7k dolE Adel dek Z4H ackd 845

e A%, 1w A4
Multi-TID 1 Multi-TID AE¥E 9 Compressed Bitmap A|E¥Z=
Compressed | 1 | grol we} mar wa|elol B2 A AT

Bitmap 00: 7|2 BAR(Basic BAR)
01: ¢35 BAR(Compressed BAR)
10: <M gk
11: Y= TID BAR(Multi-TID BAR)
Reserved 9
TID_info | 4 |sax =99 Bde] W rip tafo Ac9 o7t

4744

Basic BAR 2%, Compressed BAR 2d U] AH-,
Ba L 9lo] RH = T1pE T

Multi-TID BAR X919 A%, TIDY /W& =313

BAR Information ¥ =3= BAR 28| ] 9] B} of] wha} Aol &+ A ».7} 3t
olol] thato] & 135 Fxshe] A g

L 132 Edgo] A8E = gle A S Al 2del A E5 ACK 2.7 (Block
Ack Request) = & ¥4 2] BAR % E(BAR Information) 2 =5 & A| 5} = =H o]t}

%= 13(a) Basic BAR Z 2| ¥ Compressed BAR 3 # 9] 2] BAR Information
LEE oA 3}al, X 13(b)3= Multi-TID BAR @ ©] 2] BAR Information & =&
of| Al gt}

= 13(a)& #2314, Basic BAR Z 2| 2 Compressed BAR Z &1 2] 7 -,
BAR Information & =& 55 ACK Al 2} Al 22 A o] (Block Ack Starting Sequence
Control) BB =Z ¥ 3}alt}

1] 31, Block Ack Starting Sequence Control A B3 = 3= 37} 1 3 (Fragment
Number) A B E = A2} Al 2 ¥ & (Starting Sequence Number) A/ HZ =5
g

Fragment Number A] B4 == 00 & A4 ],

Basic BAR 28| ¢ 9] 74 -9, Starting Sequence Number 4] H 3 = 3= ]| BAR
Zgdol AFE= A HA MSDUL] AlE 2~ HS E Z313H0. Compressed BAR
7|9l 74, Starting Sequence Control 4] B == 3| BAR 3¢ ¢ 0]

AE5 7] 91g 3 HA MSDU = A-MSDUS] Al A~ HE 5 ¥ gt
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[274]

[275]

[276]

[277]

[278]

[279]
[280]
[281]

[282]
[283]

[284]

*5 13(b)E 23514, Multi-TID BAR 3Z 8 ) 2] 74 $-, BAR Information & ==
TID ¥ % H.(Per TID Info) A BB = 2 B2 ACK A 2 Al # 2= A o (Block Ack
Starting Sequence Control) 4] H & =7} &1} o] 42 TID B 2 §HE-5 o] F-A H )

Per TID Info 4] H.38 =3= ofH|(Reserved) 4] B2 = 2 TID 4k(TID Value)
AMBA=E F3gHch TID Value A B8 = 5= TID #t& X§H3Hc)

Block Ack Starting Sequence Control 4] B 8 = = A4}< ¢t u}9} 70| Fragment
Number % Startmg Sequence Number 4] B8 =& ¥ g+&H0}, Fragment Number
AMBZEEF 022 A HEC Starting Sequence Control A1 B2 == &l BAR
g Qlo] AEE7] f¢k A A MSDU H1= A-MSDUS] A8~ HEE

R

5 145 B dygo] 488 = olE F A FA A ~Elo A 55 ACK(Block Ack)
Sl oAl sk ot

T 145 F 23, 5 ACKBA) Zd 92 =99 Al o] (Frame Control) 3=,

A 4271 7128 2K Duration/ID) B =, 741 F£4(RA) L=, A4 F2(TA) 2=,
BA #| ©(BA control) € =, BA 4 H.(BA Information) 2= 2 X go] A3
Al 2(FCS)E -4 €t}

RAZE= B2 ACKS 233 STAY F422 AAE 5 )

TA 2= BA T8 Y& 2531 STAY 42 AAE 4 o),

BA control & == BA Ack A M (BA Ack Policy) 4] B ¥ = T}=-TID(Multi-TID)
A B E = gk3 H] E 9 (Compressed Bitmap) A B 2 = of H](Reserved) 4] H 2 =
2 TID %3 H(TID_Info) A BZ =& F3}3lc},

¥ 62 BA control 2 =& o A &}= ot}

[3%6]
AlBd= HE AT (description)
BA Bok | 1| BAAL el8 A%l the 449 ackd LAeE
Policy A, vorE AAE,
A7 dloly X4ioﬂ g FZHAQ AckS QA EHA|
g Ay, 12 d4Y
Multi-TID 1 Multi-TID AP E= Y Compressed Bitmap AP E=
Compressed | 1 gholl whel Ba e BYS X AT
Bitmap 00: 7]¥ BA(Basic BA)
01: $+= BA(Compressed BA)
10: ofv] gk
11: Y TID BA(Multi-TID BA)
Reserved 9
TID Tnfo 4 IBa =YY ©gol wel TID Info TEY ouls}
A H
Basic BA XZdH Y ‘32 Compressed Ba Ty Ao A-¢,

Multi-TID BA Ji’ﬂo‘«] A9, TID-/] NeEeE xast

BA Information =3 BA 32 #<] 9] g} of ube} Aol KB 7
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ol tiste] & 158 Frxste] A gk,

[285] =15+ - @do] A8E = o= A B4 Al el M 55 ACK(Block Ack)
2 742l BA 4 H(BA Information) B =5 o A &}= SH 0| T}

[286] = 15(a)9] Basic BA 3 7 ¥ 2] BA Information 2 =& o A|8}3L, &= 15(b)i=
Compressed BA 2| ¢J 9] BA Information & =5 o A|8}3L, &= 15(c)= Multi-TID
BA X 79 2] BA Information & =Z o A| 31T},

[287] %= 15(a)E #2614, Basic BA X 89 9] 749, BA Information € == 55 ACK

Al 2F Al 2~ A o] (Block Ack Starting Sequence Control) 4| B 2 = 2 55 ACK
H] E 9 (Block Ack Bitmap) A B 2 =5 ¥ gt}

[288] Block Ack Starting Sequence Control 4] B 8 = = A4}< ¢t u}9} 70| Fragment
Number 4] B 8 = 2 Starting Sequence Number A H A =& ¥ 3}35lr]

[289] Fragment Number 4] H 2 == 022 A4 #T)

[290] Starting Sequence Number 4] B2 =3= 3l BA 28| Qo] A F5 7] ¢k A HA|
MSDU9| Al 2= S E 2313} a1, 2 ol 42418k Basic BAR 28| 91 7} 5 F
o= AA .

[291] Block Ack Bitmap Al H E == 128 =8l 9] Zlo| 2 A5 a1, & 6471 2
MSDU 2] S22 AE] & x| Al 817] 9]8te] AF& ¥ t) Block Ack Bitmap
MBEZ A 1 g Bl | E YA o] th&-5 = MPDU7F A& % o=
FAE QS-S AA 8L, 0 42 Sl E B E 9 X t]-&-%] = MPDU7}
DA OB FAEA Fdke= A g

[292] %= 15(b)E 72 351H, Compressed BA 2| 2] 75, BA Information & =+
55 ACK A 2} Al 2~ Ao (Block Ack Starting Sequence Control) 4] HH = 2
H5 ACK H| E9](Block Ack Bitmap) 4| 2 =& ¥ 3}H3tr)

[293] Block Ack Starting Sequence Control 4] B 8 = = A4}< ¢t u}9} 70| Fragment
Number 4] B 8 = 2 Starting Sequence Number A H A =& ¥ 3}35lr]

[294] Fragment Number 4] H 2 == 022 A4 #T)

[295] Starting Sequence Number 4| B2 == 3| BA Z g o] AF5 7] 918k 3 H A
MSDU X3= A-MSDU 9 A| 8 2= M E & ¥ 313} a1, 2 7]l 4241 gk Basic BAR
ZY YT sdg gto = A E

[296] Block Ack Bitmap 4] HE == 8 SElo] o] 2 F-A4 ¥ a1, ] 6471 2] MSDU
2 A-MSDU 9] =41 A e & #| A1 37| Y 3le] AF-&¥ T} Block Ack Bitmap
MBA= A 1 g s F HE Aol tf-§ 5= v MSDU = A-MSDU7H

ot

ATA R FAHA S XAk, 0 ¢S Bl D B E X0 ¥ = 3
MSDU H:3= A-MSDU7F A & 4] 0 & 21 ¥ A] et 2-& A Al ghot,
[297] % 15(0)E #H23HH, Multi-TID BA = 2| ¢ 2] 74 -9, BA Information 2 =+ TID

H 24 B (Per TID Info) /| BB = E-5 ACK A2} A 2> Ao (Block Ack Starting
Sequence Control) /] H Z = 9 5% ACK H| E 9 (Block Ack Bitmap) B =7t

st} o] 4o TID © & wh ¥ o] A ¥ 51, TID7F F7he] = A & A4 ),
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[298]

[299]

[300]

[301]
[302]
[303]

[304]

[305]

[306]

[307]

[308]

[309]

[310]

Per TID Info A] B3 = 1= of ] (Reserved) 4] B2 = 2 TID ZK(TID Value)
MBI EE Y383k TID Value A/ B E == TID #h& ¥ gt

Block Ack Starting Sequence Control 4] B 8 = = A4}< ¢t u}9} 70| Fragment
Number ¥ Starting Sequence Number 4] H & =5 3 316t} Fragment Number
MBZEF= 022 A HT Starting Sequence Control A B E =+ 3 BA
Iy gol A% 7] Y3 A HA MSDU == A-MSDU2] Al A~ HE 5
Fgke

Block Ack Bitmap Al HE == 8 £El 2] Zlo] 2 5-4 H 1t} Block Ack Bitmap
MBA= A 1 g s F HE Aol tf-§ 5= v MSDU = A-MSDU7H
HEA o FAEYSE A AGL, 0 G ST 0] E 9ol 0] $5 = vl
MSDU 3= A-MSDUZE 484 2.2 215 4] 93k 8-& A2 e,

i

A T A5 ALE A A vk

At WiFioll o) &F thek3l Hofo] Wit &9 -2 #HA 3 802.11ac ©] F-2] &
2~ 53 (high throughput) 2 QoE(quality of experience) A ‘& &l o gt 2 -7}
wolx) A = ol A ZFA tH WLAN A 2811 802.11ax A B2 9] 8F A 228
Y Y D 75 EZ A (numerology)ll T g =2 7} &ab3] 18 Zo) ),

IEEE 802.11ax-2 U] -2 d]o| ¥ A 2] &-(data rate)= #|3}al U] -2 A&}
-8h(user load)E A 2] 8}7] 91§k ZFA T WLAN A =81 & 2 A ) Lof] A&

A oF¥ a1 1= WLAN Al =8 5 shup 24, AW 158 WLAN(HEW: High
Efficiency WLAN)Z}3L E-& T},

IEEE 802.11ax WLAN A] 2~ €1.&- 713 WLAN A 2~ €l 3} 2138} 4] 2.4 GHz
T S 2 5GHz T3 th el A &2 = vk =8, 1R %8 60
GHz F 3} th ol A & &2 = gl

IEEE 802.11ax A| 2=§lol| A= o 25 % &4 (average throughput
enhancement)?} 2 £] 37 of| 4 2] Al & IF ZHA] (inter-symbol interference)l] T g+
7213t A 4-(outdoor robust transmission)S ] 3l 4] 7]<= IEEE 802.11 OFDM
system (IEEE 802.11a, 802.11n, 802.11ac &) 2.t} 2} tf & 2o A 4n)] & FFT
A7 E AHEE 5 St ool tste] ol e =S Fxsto] A gt

o] &}, ¥ #g o]l HE £ PPDUCI th &t Aol lojA], o] A5to] glefats
24 A4 3k non-HT ¥ PPDU, HT-mixed ¥ " PPDU, HT-greenfield ¥ % PPDU

!/tE+= VAT £ PPDUC] th &t A o] HE ¥ PPDU®] th 3 Aol W ghe 4=

30,y
o

(o3
jas

H

6 g <]
hi= Sli=3
16(a)x= HE 9 PPDUS] 7J &% Q1 % & oA 8}a1, & 25(b) WA (d)*= HE
PPDUS| RU} A4 4 Q1 T2 5 of| Al g,

% 16(a)E FZ38H, HEWE 93 HE 9 PPDU= A & 7FA] F3-(L-part),

& A A of of] u}E HE(High Efficiency) ¥~ PPDUE

2
>,
rr
ke
l"ljum

-

H

Ay
s ol

2
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[311]

[312]

[313]

[314]

[315]

[316]

[317]

[318]

[319]

[320]

HE - (HE-part) ¥ ©] o] ¥ & =(HE-data)Z ?H g =

L-parti= 7] 2] WLAN A 2= Blo]| A %] 3= EH o & 3} Al L-STF F =,
L-LTF 2= F L-SIG =& 4 ¥t} L-STF 2=, L-LTF 2= 2 L-SIG JéE‘é
dl 74 32 2] 91 E(legacy preamble)©] 2} %] & &t 4= Q)

HE-parti= 802.11ax 32 fste] A5 A G olH = Prl"i— © & 4|, HE-STF &
HE-SIG 2= 2 HE-LTF 2 =& ¥3}8 4= v}, & 25(a)¢l A += HE-STF 2 &=
HE-SIG €= X HE-LTF Z=9] X5 o A8tal gl o}, o] ¢} Ao gk oA &2
79 5 ) g HE-LTF= A e 4~ % ¢l o) HE-STF ¥ = % HE-LTF
=8l oly 2l HE-SIG ¥ =& ¥ 38} HE-preamble 2 53 3 5 St}

HE-SIG:= HE-data =& t] 79 &}7] 913 A H (& 59, OFDMA, UL MU
MIMO, &4E MCS &) 283 5 3

L-part®} HE-parti= 4] 2 t}& FFT(Fast Fourier Transform) =1 7](5, A1 B.7] 2] o
A (spacing))S 74 = 1 o, A & T E CP(Cyclic Prefix)& A8 5%

A

802.11ax A] 2=l of| A = 2| 7}A] WLAN A| 2~ El o] H]&}o] 4n)] £-(4x) FFT 2171 &

AL-8-8t 9= QIT}, =, L-part 1x A & 722 4 ¥ 31, HE-part(5-3], HE-preamble
2 HE-data)™= 4x A & 22 A E 4= A o] 71 A, 1x, 2%, 4x 171 9] FFT+=
d 7FA] WLAN A| 2~ 8l(of| & & 0], IEEE 802.11a, 802.11n, 802.11ac &)°l| o &
ARl A7 & o m) k.

o| & E0], L-part]l ©]8 %= FFT =17]+ 20MHz, 40MHz, 80OMHz 2
160MHzoll 4 Z}7} 64, 128, 256, 5122, HE-part©l] ©]-8¥3= FFT =17]3= 20MHz,
40MHz, 8OMHz 2 160MHzol| A1 Z+Z} 256, 512, 1024, 2048 5= 9}

o] &} ko] ¥ 7FA] WLAN A| 2=8l Rt} FFT 27|17} 7| A4, Hli?HEl o] F b
7+ (subcarrier frequency spacing)©| 2Fo}A] L2 Q] Fu} 4= o A H 7] 2] o] ]
F7F Z: 71 L, OFDM A & o] 7} A of Xt

=, Bt} & FFT 717} AFS |tk A& A Bl ] o] 1HA o] Folxlth=
ol nj o]y, wlzk7}A] 2 IDFT(Inverse Discrete Fourier Transform)/DFT(Discrete
Fourier Transform) <7=7] (period)7} & ] W t}i= 2l v] o]t} o] 7| A, IDFT/DFT
713 OFDM A &M B3 T-IHGDS A 2] 3+ A& Z o] & o|n| st 5= )

wt2}A, HE-part(5-3], HE-preamble ¥ HE-data)+= L-partel] ¥]3}o] 40] 2 FFT
717k AHEE T, HE-part®] A B.7l 2o} -4 & L-part®] A E.7H 2] o] 114 9
1/4 ¥ 7} ¥ 31, HE-part] IDFT/DFT 5+7]3= L-part®] IDFT/DFT 5-7] 2] 4] 7}
"o} d & 59, Lparte] A B 78] o] 1H4 o] 312.5kHz(=20MHz/64, 40MHZ/128,
80MHz/256 /%= 160MHz/512)EHH HE-part®] A B.7} 2] o] 7+4 &

78. 125kHz(—20MHz/256 40MHZ/512, 80MHz/1024 2 /5= 160MHZz/2048) <=
AT} B8 L-part®] IDFT/DFT 52717} 3.2us(=1/312.5kHz)©] 2}, HE-part 2]
IDFT/DFT <¢71+= 12.845(=1/78.125kHz) Y &= At}

o] 714, GIs= 0.8us, 1.64s, 3.2us 5 SPU7FANSEE 4~ Qo2 d GIE E$H6)+=
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[321]

[322]

[323]

[324]

[325]

[326]

[327]

[328]

[329]

[330]

[331]

[332]

HE-part2] OFDM 4l & Z o] (= A & {4 (symbol interval))< GI°l W&} 13.64s,
14.4us, 16ps L 5= A T}

5 16(b)E A% 3H4A, HE-SIG € == HE-SIG A ¥ =9} HE-SIGB ¥ =&
T 5 T

o & E0°], HE X% PPDU2] HE-parti= 12.8us 4 °] & 7}*|:= HE-SIGA =, 1
OFDM Al £-9] HE-STF & =, &1} o] 4+9] HE-LTF €= 2 | OFDM A} &-¢]
HE-SIGB 2 =& ¥3}3 4= gt}

TSk HE-partell A HE-SIG A & == A 9] 8}31 HE-STF B =H-H = 7] &9
PPDU E.t} 41 & 7] 9] FFT7} 484 = At =, 256, 512, 1024 X 2048
=17]¢] FFT7} 242} 20MHz, 40MHz, 80MHz 2 160MHz2] HE 3"} PPDU2]
HE-STF Z =H 284 5 glth

oek, 5 16(b)¢} #-o] HE-SIG7} HE-SIG A 2 =9} HE-SIG B 2 =& -+ of
242 ], HE-SIG A ¥ = 2 HE-SIG B B=2] YA+ & 25(b)9}f Abo) et 4=
AT} ol & £, HE-SIG A B = t}2-¢] HE-SIG B B =7} 7% 31, HE-SIG B
L= t}g-oll HE-STF € =9} HE-LTF E =7} A42 4= glt}. o] Aol =
n}37EA] & HE-STF =8 = 7|2 PPDU R.Ut} 44 & 7171 9] FFT7| 4449
T Aok

5 16(c)E 3234, HE-SIG 2 =+= HE-SIG A ¥ =9} HE-SIGB ¥ =%
TEE A &S 5 A

o| & &0, HE £ PPDU 9] HE-parti= 1 OFDM 4! 2] HE-STF Z =, 1 OFDM
AH 9] HE-SIG & 2 31} o] ¢ HE-LTF =& 283 5 Tl

2 9} #-A13H Al HE-part= 715 9] PPDU K.t} 4v)] 2 7] 2] FFT7F 4 82 5=
AT} =, 256, 512, 1024 2 2048 =171 2] FFT7} 242 20MHz, 40MHz, 80MHz 2
160MHz 2] HE ¥} PPDUS] HE-STF Z =8| 283 4= i}

T 16(d)E F%35HA, HE-SIG ¥ == HE-SIG A ¥ =9} HE-SIGB ¥ =&
THEE X ¢kom HE-LTF =3= AgFE 4= ).

o & E0], HE ¥ PPDU2| HE-parti= | OFDM 4] £-2] HE-STF 2= 2 |
OFDM 4] -] HE-SIG Z =& ¥3}st 4= gt}

2 9} #-A13H Al HE-part= 715 9] PPDU K.t} 4v)] 2 7] 2] FFT7F 4 82 5=
AT} =, 256, 512, 1024 2 2048 =171 2] FFT7} 242 20MHz, 40MHz, 80MHz 2
160MHz 2] HE ¥} PPDUS] HE-STF Z =8| 283 4= i}

W odbo]] w2 WLAN Al 218 9] 3t HE ¥ 9 PPDU 4] o] &= 3} 1}2] 20MHz
1S =e A= 5= vt o= 59, HE £ PPDUL % 47 2] 20MHz

) €S =3l 40MHz, 80MHz %=3= 160MHz =5} T S ol A 5= 4= Lo} o] o
tisto] o}t =& Frashe] Bt Al s A gk

Wbl o] 8% 4= 9] WLAN A| 2~ 8-S 9] 3t HE 9 PPDUE 4 o] &
shuhe] 20MHz A 2 & E8ll AEd o Stk d & &9, HE £ PPDU %
47 2] 20MHz A 25 =&l 40MHz, 80MHz 3= 160MHz =3} T & ol A A 4=

u

O

1

c

o n



WO 2016/099140 PCT/KR2015/013771
= 2t} o) ol thEte] of ] =S F2ste] Bl A 5] A g,
[333] o|3}, A1 3F= PPDU -2 A o] Hol & 9a) &A = 25(b)E 7[Hte =
Argsiy, & g o] o]of g E = A ot}
[334] 5178 Boulbg o] o A A]dof] u}E HE ¥ PPDUS o A 8= S o]t}
[335] I 1704 3= &tk e] STAC) SOMHz7F &% 7 -$-(B= 3= 80MHz W 9
STA Al OFDMA A}-¢] f-4 o] atehel 4 9 S-& Ha=9] STAN A 2+2}
S8OMHz2] A 2 T& ~EHo| ety 7 9-2] PPDU £ -& o A| &,
[336] % 178 Z23P4A, L-STF, L-LTF 2 L-SIG2 2} 20MHz 2 € ol A 64 FFT
ERJNE(ETE 64 A B I of)ell 7]HEsto] A4 E OFDM Al &2 H 54 5= .
[337] 3k HE-SIG B Z =7} HE-SIG A Z = t}&-o)] 923 = 9t} o] A9, &9
T3t & FFT Z7]+= HE-STF(*:+= HE-SIG B) o] -8 t 5 A4 = At} o &
E 0], HE-STF(*:+= HE-SIG B)*-E] 256 FFT7} 20MHz A ol 4] A8 ¥ 31, 512
FFT7} 40MHz ) € o] A A}-8-% ™, 1024 FFT7} 80MHz A Dol A AF-&2 5= )
[338]  HE-SIG A == PPDUE FA18}= STAE A T 522 AEH = 35 A 01
ARE ¥3+3F 4= )t} HE-SIG A L =3= 17] W A] 371 2] OFDM A &9l A
A= 5= 9t HE-SIG A Z =+ 20MHz @9 &2 EAlE o] B3 AR =
*3} ;PD} T3 HE-SIG-A B = Al =Elo] AA 92 ARE el
[339] ¥ 72 HE-SIG A 2=0] 23 5= AR E A5t ot
[340] [3%7]
e HlE A v (description)
o o = 2 PPDUY} AFH = Ud2ES XA
(bandwidth) dE Eo|, 20MHz, 40MHz, SO0MHz F ¥ 160MHz
L AR AL 6 | PPDUE FAlS sTA BE sTRES] LS AAIS
(Group ID)
Y 4B 12 | 7} eTas 93 F4F ~EH (spatial stream)Q]
(Stream AA Eo HEE AASEAY sTtad Taa 9%
information) e /\Eﬂ_/] H ] T v x] ]%]
A A A A 1 | ppou7} APE  &F&tE=X| (uplink) BE STAO®
(UL indication) k&l =% (downlink) A A%+
MU A A 1 PPDU/} SU-MIMO PPDU %A MU-MIMO PPDU%IA]
(MU indication) X A gk
= QI A4 1 28 cri/f AFEHEA 7 1/t AREEHEH] A A
(GI indication)
g 4K 12 |ppouZt AFEE figol A 7t sTao] dd W=
(Allocation e Y (AMBAd oA e ArEae olulay
information) R| A g
e 34 12 |2} A == ZF stas Y3 15 392 A A¢
(Transmission
power)
[341] %79 dA =& 7 BEEd 235 = AR E-2 1EEE 802.11 Al ~Hl9] Fo &
42 ok wdh obA A ek Z =58 ppDUC) £33 4= 9li= =B 9]
o| Alof) sl st ool FHH | X| =1}, =, A A Zt dertgEdeg



36

WO 2016/099140 PCT/KR2015/013771

[342]
[343]

[344]

[345]

[346]

[347]

[348]
[349]
[350]

[351]

A AU F7EA Heyb o] ¥:3+E = qlon RE LUy HgExoR
E3E A 48 5 T HE-SIG A ol X35 = JH o] I oh& Ao =
L= 349} T sho] o] st W “=oh7] & ghoh

HE-STFi= MIMO A £l lo] A AGC F4 9] A& 7|As7] &l AFgEt

HE-SIG B € == 7} STA©| #}21¢] H)o)E| (| & o], PSDU)E +213}7]
Azt 2% = A& 54 (user-specific) H & ¥ 3 4= 9l HE-SIG B
== 8y 1= 5 712 OFDM A Eoll A Ad-2 4= qlt}. o & &9, HE-SIG B
L= 8d pSDUS] W& 2 79 7HMCS) 2 oH%PSDUA ool &t
ARE x93 4= Q)

L-STF, L-LTF, L-SIG % HE-SIG A € =3=20MHz Al € w9 & HPHH ol A54
4= 9lt}. o] & So], PPDU7F 470 9] 20MHz A 9(Z5, 80MHz t 9)& £33 A4=
], L-STF, L-LTF, L-SIG % HE-SIG A & == wj] 20MHz | & °]| 1 ik 2] o
AEE 5 ok

FFT 51717} AA Y, 715 2] IEEE 802.11a/g/n/acS A Y 3F= @l 7FA] STAL &l &
HE PPDUE t] 9 sh#] 3 = Slth. #7FA] STAZ} HE STA©|
ig:(coexistence)ﬁ}ﬂ A&}, L-STF, L-LTF 2 L-SIG ¥ =3= & 7}A] STA©]

FAISE 4= 9l 5 & 20MHz A € ol A 64 FFTS %8l A%t} o & 59], L-SIG
%E% stte]l OFDM A &8 A #-38taL, 89 OFDM A & Al XS 4us o)W,
GI3= 0.8us Y 4= ATk

7} Z3b= 9] ¥ FFT 217]3 HE-STF(®:3= HE-SIG A)F-E] % 714 4= 9t}

o & 59,256 FFT7} 20MHz A g ol A A% 31, 512 FFT7} 40MHz A k—goﬂ 2
AFEE] | 1024 FFT7F 80MHz 2] ol A AF-8-2 5= 9t} FFT 2717} AA A,
OFDM A B.7l ] of ko] 312 o] Aol x| B & v 9] F 3= & OFDM
AB e o] 71 F7HE Y, OFDM Al & Al {2 Ao Rt} Al =8l a&&
2N 717] 18] HE-STF ©]3-2] GI2] Z o] = HE-SIG A2] GI¢] 4 o] 2}
3}741 44849 A
-SIG A == HE STA°] HEPPDUE Ut 24 3}l7] Y3l a5 = HRE
% T Atk ey, HE-SIG A E =3= #|7FA] STA# HE STA©| 25 7418
) == 20MHz A Dol A 64 FFTE S8l 242 <= 2t} ©| = HE STA”7} HE
j\aaﬂ PPDU ¥%} ol 2} 7] 2] HT/VHT £ PPDUS FAIS 5= gl o, ¢ 7}A]
STA X HE STA©] HT/VHT ¥~ PPDU$} HE ¥ PPDUE - 538} o] of 5}7]
w3 o] T

| 4> m

5182 B ko] of A Ao ol b2 HE X PPDUS o] Al8}= = o]t}

5 189014 3= 20MHz A 2= 0] 244 M= & STAS(Y & 5], STA 1,STA 2,
STA 3 % STA 4)0]l &4 = 455 7Hg 3ot

% 18S Fzshd, &9 9k FFT 21713 HE-STF(*E3= HE-SIG-B)**-
U A4 5 Aot & &0, HE-STF(*:+= HE-SIG-B)*-F] 256 FFT7} 20MHz
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Aol A AF-8-F] 3L, 512 FFT7F 40MHz A g ol A AF-8-%], 1024 FFT7} SOMHz
Aol A AREE 5 QL

[352] PPDU°|| ¥3}% 3= 7} %Eoﬂﬁ AEE = AR = IA 2269 o A9
Tt = o]sl A& Aefstt)

[353]  HE-SIG-B =3i= 7} STAC 54 FRE 233 = 9l o, AA ME(,
HE-SIG-A B =04 X ADol] AX A eladdE 4= 9t} = HE-SIG-B 2=+ P+
STAC] Higt B E £33}l B STAEC] FAlsHA €

[354]  HE-SIG-B E=3i= 7} STA 92 &35 &= Fub= o =
T Aol 2EH ARE deE F Ut dE 59, = 27011*1
HE-SIG-B+ STA 13= 20MHz, STA 2+ 71 th$- 20MHz, STA 33 71 T8 20MHz,
STA 45= 71 U 20MHz7 &4 = Ao} =3 STA 17} STA 2+= 40MHz &
td3}al, STA 39 STA 4= L UF& 40MHz S &3 5= 1t} o] 4%, STA 13}
STA2:= AME U8 2EHS 9313, STA 39 STA4E= 2 U2 ~EH S
e o= 9ok

[355] 3% HE-SIG-C == A 2]3o], &= 279] dlA]ol] HE-SIG C 27} F714E 4=
ATt o] -9, HE-SIG-B E =0l A= A S oll AX A B STAl th sk AR 7t
A& a1, ZF STAO 543 Al o] 4 Hi= HE-SIG-C ¥ =& 58 20MHz @ =

A4E =% 9},

[356]  FEE, %17 2 189] oA ¢} el 3 A HE-SIG-B H =i Ao ool 2 A
A &8HA] 3L HE-SIG-A H =9} A 3H| 20MHz &9 2 52 = Ut} o]l
thato] ofeff =g Frzste] At

= oe

>‘\
P
olr

[357]

[358] = 19% B o] A AAdol & HE £ PPDUS A 3= o)t

[359] % 1904 = 20MHz A € E0] 242 M & TS STAE (A E 9], STA 1, STA 2,
STA 3 ¥ STA 4)°ll &= 455 7Hg sk}

[360] T 195 Fx351H, HE-SIG-B == At oo 4% A%-% % ka1, HE-SIG-A
Ao} FAUsHA 20MHz @9 2 A%t} ohwl, o] ) HE-SIG-Bi= HE-SIG-A
&9} Aol stA 20MHz @9l 2 Q1% ¥ o] HE¥ v, 20MHz G = 54 ¥ of
AFHA = & T AU

[361] o] A%, @9 3} I FFT =17] = HE-STF(¥-+= HE-SIG-B)*- € t] & 714 <=
A} o] & 50, HE-STF(*:3= HE-SIG-B)*-E] 256 FFT7} 20MHz | € o] A
AF& %) a1, 512 FFT7F 40MHz A Qo) A AF-&% ™, 1024 FFT7} 80MHz A 4 ol A
AREE = AT

[362]  PPDU®| 2315 = 7 oA AF¥ = G R A 5 189 o A<}
FUSFEE o]l A5 Aefgit)

[363] HE-SIG-A ¥ =3+ 20MHz @9 & A5 OJ(duphcated) A4}

[364] HE-SIG-B 2 == 7} STA H &2 &9 5= T3 g9 2 R /=g
T UGl A 2EH JRE 4eEF - AT HE-SIG-B E == Z}F STAY)
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[365]

[366]

[367]

[368]

[369]
[370]

[371]

[372]

[373]

[374]

[375]

[376]

gt AR5 F3het B E 20MHz Y9 9] 7 HE-SIG-B H &= "'H = 7} STAC] th &

B} £38kE 5= 9t} o), 1 289] o Aol A 3= ZF STA *H & 20MHz7}
Ay = A2 dAstar Qo) o & Eof STA) 40MHz7} &35 = 49,
20MHz @9 & HE-SIG-B Z =7} HALE o] A5 45 9l

ZFBSS & A2 Y& &S X U5t A3l A Q15 ¢ BSSEHFE 9] 7HA
g illo] A2 Qo] U Y E & STA A 3= 4 5-< 99} 2o| HE-SIG-B
A g Ao A A AFstA] &= Ao] B upgdz| e 5= .

ool iz Aol H & 918 %289 HE % PPDUE 7|20 &
A st &2 sk

17 WA 5 199 A do] ] H 3= 3| o] X (payload) &4, A H] &~
2 =(SERVICE field), 2= 7 -4 ¥ PSDU, H| Y H] E (tail bits), 3] % H] E (padding
bits)E &3 4= At

3, oA & 17 WA & 199} -2 HE ¥ PPDU L-SIG B = 2] HhE 4] 5.0]
RL-SIG(Repeated L-SIG) E =& &3l A -2 5= 9lth. RL-SIG E =+ HE
SIG-A = ¢Fol] A9l 5, ZF STAS RL-SIG =& o]-&3}o] 52415 PPDUY]
¥ S HE ¥ PPDUEA F-8& 4= 9t}

o] 8}, WLAN A] 2= Elo| A T} A}-& A (multi-user) 2355 =1 A& v of) o) 51
g gt

WLAN A| 2=l o A &2 8hi= AP7L & U &k Al KF A4 el A 579] STAC =
HolH & A $-3F= 28 DL MU # %-(downlink multi-user transmission)©| 2} 31
A3 gk 5= ok BT 2, WLAN A 28l o)) 4 & 2H8)= 5522] STAO| U 3 Ak
24 Aol A APE Hlo|H & &3k WA1-E& UL MU 7 %+ (uplink multi-user
transmission)©| &} a1 ] A 3 4= o}

o|21 g DL MU # % = UL MU A& F3 Sw 9l = 31k
=] 2l (spatial domain) “J-°ll A thF 32 4= )T},

Tk = Q1 Aol A B3} ¥ = 7 -5-, OFDMA (orthogonal frequency division
multiplexing) & 7| §F o & 5-429] STA Zhzbol| th &l A 2 t}& T3 X (o &
=], B o] Ei= E(tone))©] St H A B AIH A AP R e
AT}, o] A gt T U g A Ao A M E TE Fuk A& B9k AS A S
'DL/UL MU OFDMA &0l gfaL A2 & 5= 3l

& ZF =11 (spatial domain) oA 538l ¥ = 743,
ME TS T 2EHo] shak o = ek o A
ol gt FTAZ A F Ao HE & 31 2EH
MU MIMO' Aol ekar #] e <= i},

A A WLAN A] 2=l ol A 3= o} 2] &} & A oF AL o & Q1s) UL MU H &<
R aias

A WLAN A 28]l ol M 3= 572 STAC 2 78 A5 = 3 d = dlol g 9
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[377]

[378]

[379]
[380]
[381]

[382]

[383]

[384]

[385]

[386]

[387]

A& grolWol g 78l 7F A (A E A &=t} ol & £01, 7159 WLAN
A 2=glo| A &429] STAE©] TS A {H }%% ol g A dHolHE
A&tz 495 7H4shd, Al WLAN A 22§10l A 3= #5522] STA 74742 T2
STA®] 73 A o] o] A& Efo]™ & <& 5 it} whelA], AP= 5522 STA
Zv7v o 2 RE] T8k A 7F A9 Aol A AEe T dlo| e & 5241517] o] H o)

&, & 4] WLAN /«]*E“ o A= H5=2] STAC o &l 33Fd =1 v o] Eii
AEatr] A ALE F ot 2 kel T o] HAE = v o &
E-29] STA Z+7+e] 9.4 'L’ﬂ o] ¥ (oscillator)7} © & 74 -3, T3}~ Q.i@\(frequency
offset)] T} 2 A Vel 4= v}, 9ok Suba= @ L Alo] v} & H-4=9] STA ZH7bo]
ME e Faa AL S Tl SAl AP A A FAsheE A5, e
STA 247}l o) af| ALgY¥] = F3tr G T A7 3= + v

3 71E 9] WLAN A =8l o A 3= 35529] STA ZH2te)] o gk 9}¢] Ao} 7}
TP E A F=rh T STA 24213 AP Aol o] A el e A d $H o] &40 =
AP 579 STA Ao 2 H ME t& 399 A s F4AE + v
ol 2] gk 75, oFgt ] & EAE= AlS = g o] 2 =AEkE A5l v &)
A A 52 APl o8l AEE 7] o2& 5 3

olol] ufg}, B uh.& WLAN Al 280 A o] UL MU A% Y

_4

il
_1

N

0{

o

T

o
N

.

ot

vk o] 9 2 A o of) u}E AFaFY H v AF& 2 (multi-user) A &

Z35H4, AP7FUL MU A& ol k= STAE N Al UL MU # &<
AIA] aﬂ & STAEZHE UL MU o] Z &S A8,
UL MU tllo]¥] 3¢ ¢le] theF &5 2 ACK Z #| 9l(BA(Block Ack) 29 ¢))&
7%k

%] APi= UL MU E 2] 7 X ¢ (UL MU Trigger frame, 2010)-8 A3t o 24,
UL MU o] 8] & A4 STAE 7] UL MU A48 8] A& A A| gt}
o]7]4, UL MU 2=A&% 4 Y-S 'UL MU 275 ¥ (scheduling) 3 2] 91'9]
gz B 5% 9l

o]17] 4, UL MU E &7 32 9(2010)2 STA 2]'# ZH(ID: Identifier)/5= 4 (address)
K, 7} STAO| ARG A4 3t A B, %<4 7] {H(duration) 74 B. & 7} - Ao
ZJEE E‘é‘]—%]— 2= ol;}

STA ID/F4 A R&= A3H I Ho]H & A438fi= 2 STAS
APE A} = F 4] e A RE o g

A e g H = 7 STA R 9y = A E A A A (el & &9, UL
MU OFDMA A 4:2] 4-%- 7} STAoN Al 5] = a5/ Bl g]o] X, UL
MU MIMO 7 %-2] 79 2} STAO Al 5= 2EY Qd ) et AR E
ojuj gt}

A]4: 7] H(duration) A B3z 5922 STA Z-2bel ol 8] A% i= 4k A dlo] ¥

r
in

3] 9%

u

Lo

=
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[388]

[389]

[390]

[391]

[392]

[393]

[394]

[395]

[396]

[397]

g 9le] A& A A AL A8 HE A
& o, A4 7|7F G K= 2 STAS] J&Fd A A
TXOP(Transrmt Opportumty)/] TIEAR S
length)ol] T gk A B (| & JHIE = A EHE X318 50 9l
T3k UL MU Eg] A 431]01(2010)L 7k STA 2 UL MU Hlo]g =g <¢) #
Al AL-g-8lloF 3 MCS A B, I (Coding) AH. 57 -2 Ao AR5 v 25T

753U

< < Z%% Aol A B = ULMU Ed 7] Zd9(2010)S A E3= PPDUS
HE-part(¢] & £°], HE-SIG A = %= HE-SIG B ¥ =)t} UL MU Ea]ﬂ
I 92010)2] Ao] L= & 5o, MAC Z 4 ¥ 2] Frame Control € = 5)°l A
AsE 5 AT

UL MU E&]A Zd¥(2010)& 1 23}l= PPDU L-part(dl & &), L-STF
U= L LTF 2=, L-SIG TE 5)0 2 A 23} 25 7FA ), o9 u}el,
d|7FA] STAE -2 L-SIG S =2 1§ L-SIG 2. 3(L-SIG protection)% =3
NAV(Network Allocation Vector) A & & =3 3t 5= It} o & , Bl 7FA
STAE -2 L-SIGel A t]o] & Z o](length) X d] o] E] £-(data rate) 23 RE 7Hte=®
NAV A8 S 3 F7k(0) 8}, L-SIG B.& 1-3H& Akt 5= qlv}, 1o
A 7FA] STAE-2 A& ¥ L-SIG R.5 73t &<t = A2l ol Al A 42 do]§ 7k
STt w4 9l

o & 0], L-SIG K& ?7&% UL MU E&]A 32 2](2010)9 MAC duration
A 7H3 UL MU E¢ 7 Z#9)(2010)S Y 23= PPDUY] L-SIG Z = 0] 5.9
Zho] F71e] o g AAE S 9} o)) whe}, L-SIG B.E -7 UL MU
EZ 7 Z#94(2010)2] MAC duration #koll whel 2+ STAC Al A 4% = ACK
2 91(2030)(FE= BA Z#E 9)S AEshE A 9 gre 2 AgE 4

o]}k, ZF STAN Al UL MU A& 918 A @ W& 2o} A5 o=
b Bt A o] HeolE Qe Alo] AR IF 3= HEE FREe] Ay
kg o] o] o)) Y = = A1 of )

A1 =3 UL MU OFDMA # 43 UL MU MIMO A& - 3E3lo] A& 5=
AT} o] = 50, '0'°]d UL MU OFDMA A4S A A3}z, '1'o|'d UL MU MIMO
L%%Z Al Uqth Al =9 7= 18 ER 49 = 3
=( & 50l STAID/F4 E )= UL MU A0 %‘.}Oié;} STAID &
S gt A2 E2= 9] A7]= STAIDE &8 57] 913 HE 4= x
UL MUl g STA =2 4 E = 3t ol & 59, A2 2= 29| ER
TAE = A5, 48 E E2 ZF STAS ID/F4AE AA & 5= 9

A3 B 50, A & )= ULMU A5 A8 & STAoﬂ i
A A5 A AT S, o)W, ZF STAC] S5 3= A4 o 92 U] A2 =9
oA ol whel ZF STAO Al wab2 &2 XAl 4= )

qhok A1 F = gho] 0l A5, Al2 =9 i?ﬁﬂ STA ID/5=49] ¢4t & UL

] 4
)
51
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[398]

[399]

[400]

[401]

[402]

[403]

[404]

[405]

oluf, shr}e] STAC Al o] 2] 7ol e (=, T3/ Bl gl o] el A~ =
2EHUREMME dHE SR Jond A3 o V= B H E(Z2,
H] E W(bitmap) 4] 2.2 7= I ) 5) x UL MU Zl 5ol o] STA 7|2
TAE 5

dE Eo] A2 D=7H'STA 1, 'STA2'Q oA &2 AAE a1, A3 D=7, 29
AR dART A 7R g

o] A%, A1 B=710el G, STA 12 A, 319 F3p4= o 91 g
‘erﬂrfv: A o] e E a1, STA 2+ 1 th-9] -3k o] ¢ap4 o 7 avt=
= 9t} A4 =, 80MHz t & ol A 20MHz ¢ 9] ] OFDMAE A 93}:= 74 -9-, STA
1< ACM(EEt, 3F91) 40MHz W4, STA 2= 1 t}5-9] 40MHz o & & AF-8-3
P

HEA A1 =719 A9, STA 12 A 9l(E+=, 8t9l) 2Ed o] &d= a1, STA
2T At 2EH] oA o7 shgE 2 glr) o]u], ZF AE o) uhE
W w] whal 2 ALz o) XA E o] QA A3 = = A4 Do A AE-
w2 W wkAlof] o gk Ru) A A Q1 AR EsHE 5 Qi)

7k STAS AP9l 9]l A4%+= ULMU E¢| A Z8 Y 2010)& 7|4 2 UL
MU Ho|E 32| (UL MU Data frame, 2021, 2022, 2023)% APoﬂ 43,
o] 71 A, ZF STAS APZHE UL MU E & A X2 9(2010)S =41 3 SIFS ©] %]
UL MU H] o] E] 3Z#]¢1(2021, 2022, 2023)2 APl A&3 4= 9l D}

ZF STAS UL MU E€l A Z#942010)2] A1 & AR E 7]H¥ o & UL MU
OFDMA A &g 93t 54 ¢ =315 219 == UL MU MIMO & 32 9]¢t
:él{]_le /\ETQQ_ 7374461— P olq_

it

TA A 5 UL MU OFDMA A 4-2] 74 9- ZF STAS A & & Fua44 A4 &
Fol LS AT A Aol A AR A dHolH T ds AT g9

o] 7141, STA 1 WA] STA 3 21212 UL MU E €] 7] Z¢21(2010)°]] Jﬂza STA
ID/FA AR A AY S AR E 7|dbo g Abskad 1 o] g X Q) 248
A MZE T AU S S ks = Q) o & £, STAID/F 4
AR 7} STA 1 WA STA 3 &34 03 A 8ta, A &9 A By} F3h
A1, g AR 2, Tk A 38 Ak o & A AE 4= QI o] 9, STA
ID/F-4 A RS 7IRFe & FAF4 0 2 A AJ¥ STA 1 U #] STA 32 A4 &3
AHE 7|RFO B a4 0 8 AAIH Fuba 2 1, Tk 2b 2, FabaE Ak
3 747} shg kS 5= Qlvh =, STA 12 344 2h9 1, STA 2= F3h= 2h4 2,
STA 3% T3} 249 3-8 Z-3fl A3 =1 do] ¥ #2021, 2022, 2023)S
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[406] AEY ZF Aol

[407]

[408]

[409]

[410]

[411]

[412]

[413]

[414]

=3 UL MU MIMO #
st M E s AEH
zYde AL 5 A
F 3 dlolg Zd o] A4S 93
,STAID/5F4 A RB.7} STA 1 WX
7} 3H4 ~EY ), Z7HA

38 oAbA 02 X A& 42 91t} o] A §- STA ID/F+4
WA STA 32 A4l & 4 X

1

3 2ER 2, ¥ 2EHY

m\ﬂ
& oo

w2
—
o>
o
o
)
Wi
)
a3
o
il
N,
> i
ol
ot
=
2
(o,
ot
oft M
o
o’

| |
2 =, STA 1> M4 ~E" 1, STA 2%+ 37H4
2,STA 32 ¥ {14 2~EH 38 S8l A3 A o] ¥ 2912021, 2022,

2023)& APE A% 4= qlth

Feked A dlo) ¥ Z 942021, 2022, 2023)-2 A &3} PPDU= L-part §10] %=
M EE FRELE A o] 7Hs st

T3 UL MU MIMO A %-0] 711 20MHz 7] 7He] A Bl = & g o] UL MU
OFDMA A 4-2] 79, AFakel =1 v o) B ¢ 92021, 2022, 2023)S A E&}i=
PPDU 9] L-part:= SEN & HJ(Z, 2.5 STA?] 53} L-part 7-4 3 W-&-& F A9
AE)E AEE 5 vk "1, 20MHz ©]79] A Bl = & 5 9] UL MU OFDMA
A A9, e A ol Bl 227 91(2021, 2022, 2023)E A E3hi= PPDUY
L-part:= 7 STA©| &5 tf & ol A 20MHz @ & 27} Lopart7} A 52 4= Q)

UL MU E2]A 22¢91(2010)8] A R.E e =1 o] Bl ¢ 9& T3]
TAE 4 Ao, ek T dlo) ¥ (2021, 2022, 2023)-2 A E3)= PPDU
U HE-SIG E =5, o)y Ze| 9 o] 74 WA o] ti gk Alo] H.E A3k
dohx HQ ¢S 4= At} o & 0, HE-SIG-A ¥ = 2/% 3= HE-SIG-B7}
RS E) A &S S A} T3 HE-SIG-A ¥ =9} HE-SIG-C Y=+ A% 5 a1,
HE-SIG-B Z =& A$¥ A &8 4

AP ZF STAL 2 H-E] A8k Abaksd 3 o] ] 327 4 (2021, 2022, 2023)°]]
thaF -2 0 & ACK 9 9 (ACK frame, 2030)(F=3= BA Z @9 S A4 4=
AT 714, AP ZF STAC 228 AHak= =1 oo ] ¢ 92021, 2022,
2023)2 42213} 3L SIFS ©] $-o] ACK X & 1(2030)2 2+ STA Al A4 4= ¢,

Tk, 719l ACK Z Yol 125 53 o] &3t 6 &8 AV =
7F4] = RA 2= UL MU A&l Fro]shi= STAE Q] AID(F -2, -3 AID(Partial
AID)E E¥ste] 443 5 9l

T, A EE 729 ACK Z¥ Y& 774 ¢t DL SU A< B+ DL MU
AE A s 14 o] 7Fs st

APE F210) A3 UL MU Hlo) B 2 ¢lol o) 3 ACK 3Z 8] $1(2030) 7S
aF STACN Al A4S 4= do} 3k AP ACK Z 8 9(2030)S E& =4 A ¥
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[415]

[416]

[417]

[418]

[419]

[420]
[421]
[422]

[423]

[424]

[425]

AF-E ACK =+ NACK L & ¢he|& 7 9o} 7HeF ACK Z#91(2030)©] NACK
AR5 E3STHA, NACKe tgh o] i} 7 Fo] AAE s HE(ANE &
ULMU =AY AH 5% X33 4=

T, ACK 27 9(2030)2 AE3}= PPDUL Lopart §lo] A 2& T2 &2
TS 5 QT

ACK Z#2(2030)& STAID &8 F4 AR E ¥33 55 ¢l o1}, UL MU
EYA Z#H Y2010 A A AE STAS =AM & 5 H3tA 4 -8gtbHA, STA ID
L2 T ARE AR 5 QY

T3 ACK 2 7 9(2030)2] TXOP(Z, L-SIG B & 7-7H)S d43ale] th8-2] UL
MU =AIEH S A8 2y o, &2 ULMU A5& 93 g X &
F3Ha= o] 2 e ¢lo] TXOP W £3+E 5 gl

3 H, UL MU A%< 93le] STAS 7ol 715 23+ 52 H 4 (adjustment)
HA4E& F7H 5 o

o]/ 2 = IEEE 802.11ax WLAN A| 28l o] #3}o] 3¢t} o] slo| A = &
o] 2 A of| o] u}E DL/UL MU ] o] 8] A% 4F 5

i)
e
ol
o
2
oz
2,
o

5218 2o AA ool w2 UL MU %8 et
= A, AP7F E 7] 298 HE8HA, STAE | ULMU

I h S
HolHE A4 4= v} 121} BSS 2] o™ STAT UL MU X g 2] &A1&
o128} A] 35t =5 Q.

B} A A8k =, Other STA 1+ BSS Wl A E] A ¢ & 7418k 7, UL
MU Z 2] 9)-2 4=418}#] 33t 4= o}, ufelA] Other STA 1-2 E €] A X9 =4
% EIFS(EIFS= aSIFSTime + DIFS + Estimated ACKTxTime) ¢l UL H]°] ] =
APE A3 55 9t} 714 801.11 Al 22812l -, APi= UL MU 2| ¢ =41
F ACK Zd| 2] AE74A] EIFS el &= 3t 4= v, 181y 1ax Al =8 9] UL
MU 3| Z1-& Z o] 7} #l| AA] Al 2 8lel v &l t] 2oz 4= 9lo], Other STA 1°] EIFS

ol &3k UL e o] Eef 7] s2d el &g UL MU Hllo| B F4l 7}
=3 5

T 21(b)E #H2sE, AP7F EE A Z 89S A 48lal, STAE ©] UL MU
o8 & A 43t} 181 OBSS2] oW STA= E&] 7 X #¢l3}F ACK
TP EAE QA T 5

1T} 4 A8 A =, Other STA 23= Eg] A Z#9S ¢ ¥ 3|oj ¥ s}« &3ta, UL
MU Z & d7r-S @ H3]oj & g 4= 91}, ufghA], Other STA 23= UL MU Z 2] <]
TR E5E EIFS o A2l o] i 71& A5 4= ol 712y}, DL MU ACK
Yol dol7t P 7FA] ACK/BA Zd el dojHt) t] 4 = 9lo], Other STA
27} AEshe T ¥ MU STAE ] A8t ACK ZU Y7 &0 TS =

o ol

o)
DA
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[426]

[427]
[428]
[429]

[430]

[431]

[432]

[433]

[434]

%= 21004 YERA v} & UL MU A ZH(procedure)ol] 4] B} STA # %
tol g ¢} 9] F&S WAstr] 18 714 <1 TXOP 22 = 8 A (protection)©]
a5t @} o] sl A &= o] &1 $ UL MU AAHE ¢ 8l & g of| 4| A QFsh=
TXOP :Z =28 W of tf 3] A st gt

L 223 Houkhg o] 9 A Ao u}E CTS-to-self &S o =5

EgA o] #7A Al =Elel MAC Z|Q) 207 HAEH = 7
g 7FA] STAS E]l A Z <) W] MAC 3t 9] duration 2= &
o vk ey Eg A 2 9do] 1lax Al 2F 8 MAC Z2#9) 270
A& HI7HA STAS L-SIGZ7HA] BFell ¢1-& 5= §17] witeoll NAV A’ & 3
ST

ufehAg,

Bowkyg X A
TAE = A9 APE= EY A 2 Y A A CTS-to-selfd] A 5-S A 4

.o 7] A 2] =,

A

m

o H2 ofy
=
A
>
<
-
o
o

k-
=

Al ekt of 7] T
Al Ete] M4dto 24 ¥ o] STAE ] TXOP 7-7+& A48 4= 3
A A 8= e oS vebdT) @ 7FA] STAS CTS-to-selfE =41 3}<]
A2 8 NAV AR & & = Joh(E= TXOP -1h= A4 T 5 Adoh.

v}ol 7}k CTS-to-self A5 A, @l 7FA] Al =8l o] TA E =07 4 8 5] ¥ Bandwidth
signaling TA2] 7|3 o] =) 2 % Q1. ©] 7] 4], Bandwidth signaling TA% RTS,
ACK, BAR, BA, NDPA, Poll, BF-poll ZZ# ¢ 52| TA € =2o] MSB(1bit)( &
Individual/Group= €& F=bitghHE ‘I'E AAGToEM, 3 27 ¢ o]

S ZBW) HE E3slal a5 A A8t W o)t # 7k Al =8 el A =,
RTS Z &l o] TA E=7t 1’2 A%, dld RTS Z & Yol thet CTS
TP AL TA L= o2 AAH AEHA

o) ¢} f-A}8}A| B wbg o) A =, CTS-to-selfoll E 35 RA Z = 2] MSB(1bit) =
‘1’2 A 3Fo], CTS-to-self 7} E ] 7 Z 7| %) =& UL MU A ZH(procedure)

AA o] e FHS 233t A5 dEHFE F AH(E 22 Fx). ek, o] A9
#) 7FA] Al 2Bl o] A o] RA E = o] MSB(1bi)e] AF-& HHH © 2 g4l = o] x| 7}

A THZr, BW signaling information©] ©}4 2} Broadcast information®] 2} 31 ¥H¢h3h
S5 QL) kA, STAS CTS-to-self ©] 3 E ] 7 Z & ¢l 7px] =41 3 Fof of,
CTS-to-self W] RA E=2] MSB7} “CTS-to-self7} thH & % H W & X 3ts}al
N AABh= A 02 ek = Qv o] A5, STAS CTS-to-self E -3
EA ZY9) S ULMU Eak dA 9] 9 Z JRE &53 4 9.

1=, CTS-to-self2] RA E == BSSIDE X &3} L2 AP+ CTS Z #1912 RA
g = o] MSB(1bit)g ‘1’ & A A 3}31, 1} x] LSBE BSSID(E = BSSIDS] o] &
A2 A48k = gt o] -, STAL &l & CTS-to-self 7} th &} & A 194 &
CTS-to-self 2Zel| 91Q1 A1 o = 124 5= Qi)

ol slol| A=, 20MHzE Z#eh= 719 2He A A dS S8l A55=UL
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[437
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— e e

[439]

[440]

[441
[442
[443
[444

—t e e

[445]

[446]

MU PPDU(*=3= UL MU Z#|¢)9] & A ¢talic},

802.11ax A 2=Elof A 2] UL MU PPDU 1%
=238 H ok o] 2] A A oo ubE HE Z 9 2] UL MU PPDUY] -% 0|t}
=232 ﬂ&é}ﬂd, UL MU PPDU(X:+= UL MU 28 ¢H)&= FA Al 8=

G LA FHH(EEB YR FiE 9)\5} A7ZA, A1 R A2 Ha
IDFT/DFT =71 & 7|52 0.2 F-8E = 9l o & AL F 2 Al

IDFT/DFT =7](ol| & 591, 3.2u8) & 7FAH, A2 Tf% A1 IDFT/DFT 571 2]
44] 21 A2 IDFT/DET 7] (| & 507, 12.8us)E 2Hi= -5 5= A}, wheba], A1
-2 L-STF, L-LTF, /%= L-SIG ¥ =& ¥3}6)= 75, A2 F#-& HE-STF,
HE-LTF, HE-SIG-C, Z/®E+= d|o] | (= A-MPDU)E ¥ 3}38h= 8 &=
ATt thRk, oo G E = A& of U Zh i) A B (A E E0,
HE-SIG B ¥ E 3= RL-SIG 2 E)7} 71 A 54 =7 Alefy o] 4404

753U

1994— -L]—E'ﬂ sho] Al<ar st H}Q} 710] A2 BE L ZFSTAC &% TJ}T/SLZ}
A& o] &5l ULMU A4 = Aok L v, A1 -2 A 7H4] 20MHz
G2 HA ] AEE 5 AdrhE A F T QS o WA 02 A ] o
A=A o] gk g eh 22 of 2] A E A AT whekA], o] sl A &=
Al H-E-o] 849 ULMU A4 ubiel] #ale] A¢telr] 2 ke,

ol gtol A= A o] HE 9al, 49 STAE ] Ul e A1 & JH7}t
Z3te B¢ 7] Z ¢S v} =3= DL MU PPDU~} 80MHz A & z}
STASE AFH A5-& 7Hg gt}

1Al A A - Aol 43 20MHz @ 2 54

%245 g o] A1 Al w2 ULMUPPDUS| 125 EA| 8k o]t}

% 24% FxEH, UL MU PPDUS] A1 8-S At o] 23] 20MHz G &
A H o] g 4= v} Al WehH, UL MU PPDU 9] A1 32 UL MU
PPDU2] A A4 A del 24 20MHz @9 & HA4 ¥ o] A42 5= )

o & E0], 80OMHz A €& %3] DL MU PPDU(E 2] A X ¢ 9] 9] i?}%)ﬂ
T2l o] whel, UL MU PPDUS] A A A& S G A] A g 80MHz ) d =2
AR A5 7HA T  do) o] A9, Al -2 20MHz B9 2 41 EA = o]
SOMHz A4S E(,H(D:L—_ o]_Q.o}o% UL MU A &= = 9lt}, 7k , 40MHz AL

%3] DL MU PPDU7} 5221 7 $-0fl 3=, Al 1 42 20MHz w9 2 21 54 5] of
40MHz A& -3 ULMU A5 5 9}

A1 A A€ 9] 29, UL MU PPDUE ﬁ%o}t STAE & 47} UL MU # %0
Aofatt] et s, thE STA ol &l Ao (&= A AE Agd)ol AA A1 ol
AEE PR ZF (o & 5], 20MHz A € 9) Power imbalance 4| 7}
WA ek A] Gt gk, A ool A Al o] S E BLE Wl(empty)
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[447]

[448
[449
[450
[451

—t e e

[452]

[453]

[454]

[455]

(& 01, Wl 20MHz A g)o] A4 ol L- SIG U} HE-SIGA 2=

TXOP protectiong 3= 74 -5~ At (A A A& A €)& EF TXOP protection S
T U= Aol ATk
A2 332 DL MU PPDUE &8 =418 2] A el e F-up4= 2l &
QR upe} Z; STAC S F3p7 A& o] &8t AFd 5 Ut
2. A2 A el - Zefolng] AL S T HF
25+ —“5: dbrg o] A2 A Al oo & UL MU PPDUS| T2 & =A] ¢ = o]t
%255 F&38H, UL MU PPDUS] A1 Hi-2 Zefolw ] Al d & B3 A5
g e, A7 37HA & AAledER EE 5 )k o 7] A Zefo lﬂial

A&, i’ﬂﬂ*l STA©| to]H & F413H#] o] -5 AA3}7] 9l CCA R/E+
Backoff countE =3 8}= 2 (| & &0, X &o] U1 F/] 20MHz, 40MHz, %=+
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AT
A B4 Al 2~ o)l 4] AP(Access Point) 3F8F ¥ =1(DL: Downlink) U}
A& ZHMU: Multi-User) 24 ¥ o] 9lo] A,
DL MU PPDU(PPDU: Physical Protocol Data Unit) & A/ 5Fi= W A]; 24,
4}+7] DL MU PPDU= STA(Station)2] 4}8F& =1 (UL: Uplink) MU A 42
s A TG ARE 283
4}7] DL MU PPDUE 47| STAC & A%35h= v A, 2
4}7] DL MU PPDUE 7] % & 4}7] STA®] €3] 44 ¥ UL MU PPDUE
TAlsHE @A & 2 3ete,

4}7]1 UL MU PPDU+ A1 IDFT(Inverse Discrete Fourier
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A 3=, DL MU A4 .
1 el oA,
|1,

3l 20MHz ©9] 2 54| %] o]

N,

IXMmeMﬂﬂﬁ%ﬂb%
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[7d7-8 10]

74738} 11]

setolue] A& 53l 7] 20MHz B9 2 A4 B o] 5215z, DL MU
S Wk

A 1 8}l o H

71 Al F-2-2 L(Legacy)-STF(Short Training Field), L-LTF(Long Training
Field), L-SIG(Signal) % HE(High Efficiency) SIG-A 2 =& 32 3}5} a1

71 A2 5 HE-STF, HE-LTF % H|o|y =& ¥ ¢34}, DL MU
R,

T4 A Al ="l A STAS] /38 % =1 (UL: Uplink) U AF-8-AH(MU:
Multi-User) 2% B of] Q1o A,
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A1 IDFT/DFT =71 2] 48?1 %2 IDFT/DFT 71 & Z+= A2 3
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zejo ]U']‘j/](pl‘lmary) Aol A GsA] = A
71 ]1 a2,
71 Aol 5 shte] 20MHz A S V] kol 2] A E & S8l 20MHz
ol B 5 o] AL¥] =, STA 4.
[(A7317] A 16 Toll Yol A,

237] Aol shihe] 20MHz A Y3} A7) kol me) A Abolol] BhE
20MH, A o] Elahiz A%,
7] AR,
371 A o] & st e] 20MHz A, A7) thE 20MHz A 2 AT
Ialolm g AES 5 4] 20MHz G & 54 5 o] A5, STA
A,

g3 18] Al 13 3ol A,
271 A1 52 L(Legacy)-STF(Short Training Field), L-LTF(Long Training
Field), L-SIG(Signal) "2 HE(High Efficiency) SIG-A 2 =& Z 335141
A7) A2 H-5-8 HE-STF, HE-LTF 2 to|g =& ¥ 3}3}3= STA 44,
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802. 11 Components
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5=13]
Octets: 2

Block Ack Starting Sequence Gontrol
i

1
\
1

BI5 |

(a)
! BO B3 B4
Fragment Number Starting Sequence

0) Number

12

Bits:
2

[y

Octets: 2
Pﬁnﬂl}D Block Ack Starting Sequence Gontrol

2 \\\ Repeat for each TID

(b) )
/B0 Bl BI12 B15,
Reserved TID Value

12 4

Bits:
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[518]
L-STF | L-LTF | L-SIG |HE-SIG A HE-STF | HE-LTF Da§$AT°r
L-STF | L-LTF | L-SIG |HE-SIG A HE-STF | HE-LTF Da§$A£°r
HE-SIG B
L-STF | L-LTF | L-SIG |HE-SIG A HE-STF | HE-LTF Da§$A£°r
L-STF | L-LTF | L-SIG |HE-SIG A HE-STF | HE-LTF Da§$A£°r
[519]

L-STF | L-LTF | L-SIG |HE-SIG A|HE-SIG B| HE-STF | HE-LTF Da§$Af°r

L-STF | L-LTF | L-SIG |HE-SIG A[HE-SIG B| HE-STF | HE-LTF [Patd for

STA2
L-STF | L-LTF | L-SIG |HE-SIG A|HE-SIG B| HE-STF | HE-LTF Da§$A£°r
L-STF | L-LTF | L-SIG |HE-SIG A|HE-SIG B| HE-STF | HE-LTF Da§$A£°r

[520]

2010
2030
AP a
Trigger frame fégge
2021
STAT1 UL MU Data frame
2022
STA2 UL MU Data frame
2023

STA3 UL MU Data frame
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