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2o 53]
A B Al=RdA {47 A8 IFLe ALss P 2 s
2% X {Method and Apparatus For Flexible Resource Allocation In Wireless

Communication System}

[71&8}]

2 I2Ee 74 54 Azde g ez, B FAAE FA4AA
Al =B of] A %@’4—?& Ad EE 7€ AadoA YdR] &= ggE
3719 ﬂﬂ% o83l EE&HoF dHolE o] 7HIIEE =

BRI FA e djg e,

(239 wjgol He 7]

o]t A AGEte WEL TIT FTH FAo HELH 4 glor)
olgtolldE & wHol HEH F Y A=Y daAl2A A W(wireless
localarcanet-worlc, WLAN) Al2€lo] &) Ao},

F4@ 7]%€el] tlg EFL I[EEE(Institute of Electrical and Electronics
Engineers) 802.11 &0 24 7Z=3 9lvl. IEEE 802.11a ¥ b: 24.
GHz %=+ 5 GHzolA ®¥3% o <(unlicensed band)2 ©]£3}3l, IEEE
802.11b% 11 Mbps®] d$ £E& #F5t3, IEEE 802.11a% 54 Mbpse]
A% $=F AT IEEE 802.11gE 24 GHzolA i Fu4 2o
C]'%‘ﬁ'(Oﬁhogonal frequency-division multiplexing, OFDM)Z 2|23}, 54
Mspséll AE £5& AFYr) IEEE 802.11n& 5 Y22 OFDM(multiple
input multiple output-OFDM, MIMO-OFDM)& H-83}c, 4 7o) F1= <l
2 E Y(spatial stream)®] thallA] 300 Mbpse] A% £ 2 B3 c) IEEE
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802.11n°ll 4= #1'8 o) & F(channel bandwidth)2 40 MHz7} x| = 915}, o]
A$olE 600 MbpsS) H%E £EE AT

ded FHW BEL éit}l 160MHz W &g Al8-3tx, 8719 &3t
ZEYE AUste] Ao 1Gbivse] $=F X5} IEEE 802.1lac £F L

# A, IEEE 802.11ax ¥&3}ol] t]g =27} o]Rojxx Yt}

23 g
(3128 n= st 7]

€ g3 FAH FA A=y oA 2HoHo] H&Hom NIE
FA5 Uy 2 2 FHE AFstsd £5L A Qo

TFAHe2E T4 FA A2y F AN FHAA A€ IEEE
802.11ax ¥E 4] OFDMA (Orthogonal Frequency Divisional Multiple Access)
r= L—.}%a ALEA MIMO (MU-MIMO)7} %%Ei‘f A5 AN ¥F
WAg mgNoT FAHNA Bk

o, B 2ne) EHe 4@ v 22 23 osdm o =
2o g FAg dEozrE odH:E 9IE ANRE HSis
g TFHch

[FA 9 EE ]

2 w9Y 9 AZvoE FHUWLAN) A2HAM Fass

ne

ZE o] A(STA)e] A2 & FAd= el AelA, Al 1 STAo] Ao
AEE TS 22EYEIG) B=E, ¥ EASFH Ad EE 60x MHz
x= ALT) AEe T vloly #HAFo] 7% Holy WEg s
74 ZoA& FASE, 47 A 15TACl A7) FHE FH ZALE A

2 STAY] AE3}E, 47] SIG W=x 47| dHolg Y=2 23] dHolg
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Aol Jbsd AA A% Br L Y] A4 dYE F doly AL
AREA 2 A 992 JehiE Y AXNA ARE TP,
AE F4 PEe A

B dge gE o FWdHE FHAWLAN) A2"olN F2ale
2 o] A(STA) Aol YA, Aol FRE EFsls 279HESIG) L=,
3 B3 A9 EE 60x MHz (x= AAF) A2e F8 tlojy Ao
75 dolH Weg TSt FAH TP FHIEE TAP:
Z2AA; R OZ7] ZEAANA FH4E FA ZHYL A 2 STAM
A4AES FAHE $5078 @S, 7] Z=AME 7] SIG
=7t 47 dole Z=g B3 oy déo) s AA g
AR 2 7] AA dSE F doly Aol AEHA D= AY dde
et Smul) AAA ARE ETFHES PAEE, 2HolH AXE
A kgt

271 € AAR AR vEY FA& std $£ ooy, 37
MERS 2 MEE 47 AA HAE U &9 2719 @9 A Fdol
-z gsd § U

471 AA d9FL F A '(primary channel) ¥ EZE ]2 (secondary
channe)& EFE 5 lon, o] F¢ P7] @ AN FRE Yy
BERY zZH vEE 7] F g o9l A 22} Uiy & Aok

=0

g =

fr

#7] 4 ANA ARE doly Mol o]fHE BA&H 3

o
o
i

60x MHz AL TAHE vl FAE A 2PE F o= a
Jehis Qua gHE 21 FE A

A7 9 ANA ARE A7) AA GEo] oMz ol 4pel thHal
Aol TR Aol wiAAF .
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471 A PATol 80 MH AS 7] x= 1€ 4§ Qeon, 47

FAA dg o] 160 MHZS! B4 A7) x= 29 4 ¢}

7] SIG B=x A 1 SIG W=SIG A) 2 A 2 SIG HE=(SIG B)=
ESd F on, 47 HA d9E ARE A7) A 1 SIG B
EHL, 47] @ AXNA FRE A7) 2 181G BE == Y] A 2

SIG 8= ¥ o= shvd] =@ 4 Aok

271 Al 1 8IG V= EE A7) A 2 SIG WE F ol Fhts A7)
g AAA AE EA4 ARE vedle 8 AAA /FF AR FG=§

27Hoz TP 2 ok

CEEREED

2 wdgel wEd BA B4 ALged Abolde] medosz
NEE $8% 4 Yoo, FANo=E 24 B Axd 3 A4
A A=¥<] IEEE 802.11ax EF |4 OFDMA (Orthogonal Frequency
Divisional n&mﬁple Access) EE TF A}-éz} MIMO (MU-MIMO)7}
HgHE 299 A9 ¥F PAE REdoR FUT & AT

e, ¥ UdeN 9 4 e ERE olgdA JFe BREE
AH A gov, AFA &L E & AREL o9 7z RE B
o] ot slgEolld BAY AN AR AolA BB
olslg 4 slg Aol

(=92 Zhad 4] _
E 18 740 A2"e 749 4aE vl =dol
E 2 FAAE Alzge FAHe & 98 YERd =dold.
= 32 FAW A2"e A 728 Jehi: m=dold)
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= 497 = sé IEEE 802.11 A AFoA ALGHE Zag] T2
dellE 437 g =Hold

E 95 £ ¥dge) o828 F A& PPDU W9 I 4 & e
=dojrh

E 102 B ¥gd AL £ Jde OF AR A$9 AF F
BELIA9 Bl Y 2B E AT ol

=12 e B4 Y 9% P9 vagde 4Fs] A
Edo|r,

EBEE 4 2 299 4 EAYH o2 Bd4H HEe
Ad3tAY 60x Miz AEL AAs= JAdel disl HHsy] A%
sl

E 15 £ 299 <€ ZAYEd uet EAdS oY i 60x MHz
e &850 A% IZP-HQ‘% ERE AP37] #% =do|n,

=16 2 = 172 = 159 FAHU e 4957 9 =dol

= 18 WA = 195 2 dHEe 4 AAgHd wE 8@ AAAE
HEYR Yoz THSE: oE ¥y A% =dET.

T 20 2 218 HA dGZo] 160 Mz U F$ B Ao
AAgH o] wel Qe FFEhE PAE mAFG.

E 22 2 2939 € ZAZde g @ Az AR 224 Az}
JEE dWdles A8 495 A% =dog.

£ 238 B w9 A AAdo] BE AP #A) (E: 1N BH) 2
2Eold X (£ W2 FA)9 AAH TS Yehis BExo)g)

S 245 B 2w A ANdo] BE AP FX EE Asold 239
Z2Axe dAHA PEE UEdTh
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[23e AN 9 FAHY LH%;

|3}, & ¥go] we uTAY AN YuHE AYY =NL Fzso
RAS AR AvE =W 9 o] ANTY AH due =
LR AL ANPHE Agstua st ZHoln, B wyo] Axw
& e FYS ANEHE Yehing s Qo] ohd) olste AMw
A9 2 ¥9e gAd® olsE AT fHA AR ARAge
EFgch 2ey, FPAE £ @ge] @ TAY ARG Qo=
AN+ Qee 2tk

ojste] AAdEL £ ¥ FHLALEY SHSL 2% Fy=
AEY Asolth. 4 FAHLA: EE FAL EMES PAF AFo] Y=
T AEgHA ez 3 F Yok Z FAHLA: = Exe g
FHesy 533 AYTA e YuUE ANE £ A =G, AR
FHLAE WEE EFYSL AdEste B 299 ANAE FHE 5%
AT B FHe ANoFA APHE A ¢4 ¥AL & ok
ol AAde YR AU EFL e AAde] THE 4 Yz,
EE ohe A bt 74 = 549 248 5 Ao

olste] Hmola ALSEHE 5F folEL B Uye o F
SR ) aéoqu, olEl@d 5% folo] Al B W sz
ke Mol 2= WeleM e Fd= wAE £ o
 ww 2, £ 299 sdel RasAE R Hatr) $)ste FA9
Tz % FAE AgHAY, 2 72 2 A Y45 FHoz @
EEx "E‘—qé.i EAEY. Eg, 2 FAA AAM 5L FAH_2d
daide $Y¢ E9 2358 AlRsle 2wk

B g9 ANdSL BH gMa A2REQ IEEE 802 A2,
3GPP A|2-%l, 3GPP LTE % LTE-A(LTE-Advanced)*| 2% = 3GPP2 A]AH

6
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T Aoz sty ANE EF EAEC] 93 ALY F Ao} =, 2
23] AAdE F 2 999 JEF Alde WHE cqur] e
AR 42 PBAE EE FEES 47 BAEC 93 widw 5
Aok EF, £ FAA AASIL YE BE oL A7 EE FA9)
o3 d4g 4 Ut

°]8ke} 7]=+ 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) 53 22 t}oFgt =4 oA A
A Zde] AtgE 4 Atk CDMAYE UTRA(Universal Terrestrial Radio
Access)tt CDMA20003% 2 4 7]&(radio technology)® F@E
1t}h. TDMAE GSM(Global System for Mobile communications)/GPRS(General
Packet Radio. Service)/ EDGE(Enhanced Data Rates for GSM Evolution)9} 22
o RA 7}%& @9 4 Ao} OFDMAS IEEE 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53 @& %4 saz
TE8 &+ Aok

ERL B BAAMCOA Al /EE A2 Fo folt gUd 7y
L4FE dgsted A8 £ AW, ] FH asrse A
BolEol 3 FdFHME ¢ B0k F7) §olEL shte FA 228
e 74 aisre PEss Bdosd dud £ PAMdY g
e d2] MAEFEH oj¥€HA &L A, Al FHLEE A2 FHasE
398 ¢ A3, AP, A2 PHLAE Al THLA=E Py 4
Ak,

EZ BAA HAA A, ojE REo] ojWl FAH 22F «XFPrFPim

g b, ol 533 HHE ZA7 e @ 08 74 228 Asse

P
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ol ofle} THE 74 248 © EFE 4 A= AL Jujan. a9m
BAA ZIAB “L AR, LR Fo folt Aok 3l sFolny
22 AYsts DAE Ynidin, ol =40l FEE AT E9 o]
2%z F9EE + o

E 12 P =9 F49 A E veEd =Hol)

E 19] EAE wie} Zo], FAA A" ) o]ge 7B Aua
A E(Basic Service Set, BSS)E @3t} BSSE AFFHoE FU|sE.
ojFoiH A2 FAY £ A 2F o] H(Station, STA)S] Fol}.

2EolMe ujx] M4 #o](Medium Access Control, MAC)S =i
Aol  oigt 2] AF(Physical Layer) UEHo]AE s =i
MARA, HHZ FEQE(access point, AP)2} H]AP ¥ o] 4 (Non-AP
Station)& EFTTh 2H oM FollA AMEAY 2FASE FUL @LS
Non-AP ZHoldo2M, ©#s 2yoMolgta & i Non-AP
28 oldE 71E]717]% F}l. Non-AP 2EHo]H& ©ik(terminal), T4l
F44 A (Wireless Transmit/Receive Unit, WTRU), A}&2F ZH](User
Equipment, UE), ©]% 5 (Mobile Station, MS), Fth-8 T2 (Mobile Terminal),
EE olF 7FIA A (Mobile Subscriber Unit) 59] T2 Hiyocax By
+ ok

323, AP ARlell Al Ade 2 o) (Associated Station)ol] A] -4

e

W HE F3) #u) A 2% (Distribution System, DS)O. 229 H&L =55}k
AFolc}. APE= FHZF Ao}7], 71X =(Base Station, BS), Node-B, BTS(Base
Transceiver System), 1= Alo]E Ao}7] Fog B % gt

BSSE 9l e} E# A (infrastructure) BSS® 5 A ¢l (Independent)
BSSUBSS)Z T¥¥ 4 Atk

%= 1°] =A]¥ BBSE IBSSO|th IBSSE APE X §131A % BSSE

8
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o|mslil, APE XA domz DSEO HEo] 32X Yol A7)
2] A ] E 9] H (self-contained network) E ©] £},

E 28 FAA Ax"e] 749 & tE vehd =dolrt

E 201 =AE BSSE UZTHAE3H BSSoltl. QAT FAE
BSSE 3ty ool oA 9 APE X I AzslrEeds
BSSO|A MIAP 2E|o]ME Alole] $AE APE Afdte] o folAx
Rl Ao}, HAP AHold ) AW FZ(imkh AAY Aol
H]AP B0l E Aloldd AW FAE b5t

= 29| Eklﬂ upel o], Hge] QA=A BSSE DSE 3
3% dZ2€E 5 Uvh DSE T8l AZ2H E59 BSSE Y AMua
4] E(Extended Service Set, ESS)&} gt} ESSo] E@HE ZHoldsL A=
A F glen, FAY ESS oA HAP XHolME FF glo]
ENHWA shtel BssolH HE BSSE o]B¥ 4 9ok

DSt 55 APES AZAFE A Y S (mechanism) 2 24, ¥HEA|
YENZY Bar govl, 449 B A¥AE AFE 4 o9 o
Fejol  disAE o-}-‘%‘-iﬂ Aol gitk. 4R, DSE 4 (mesh)
M= 2e BA WENAY 4 A, APES A2 dANA R
2o9a 728U S5 Aok |

E 32 FHA N2"9 dAFHJA F2E JeliE E=doth E 3
dlXE DSE E@dHe 719 7= BSS 9o L7t EAET

= 3 9 dAcA BSSI % BSS27} ESSE FAIT F4d
Al ="l A - ~H| o] 442 IEEE 802.11 ¢] MAC/PHY 3] ua} %3}%}—‘&

Z171elt}.  ZEHold& AP 2©E|o]d @ H|-AP(non-AP) ZEHlo|AHL

H

3. Non-AP ZHold2 PAF ZHFE, olF Asret o)
EiFHoz AEATE AR dRfE 7|74 AFEL. = 39 AN

=5

9
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e o]Ad1, Z£Ho]4d3, 2Hol44 = non-AP ZHolHo| I,
2Held2 # 2AHO|HS £ AP 2H oMo FE),

o|3te] AwHolA] non-AP ZHolHE W (terminal), FX FHF2
++ A (Wireless Transmit/Receive Unit; WTRU), A}-82} %3](User Equipment;
UE), ©|%3(Mobile Station; MS), ©]5 & (Mobile Terminal), ©]%
7} 2} (Mobile Subscriber Station; MSS) 522 A¥ = Uk =G,
AP% g ¥4 %—fﬂ Folol| A €] 7] % (Base Station; BS), X =-B(Node-B),
¥ E-B(evolved Node-B; eNB), 7| A 4441 A2 ®l(Base Transceiver

System; BTS), FE 7] A= (Femto BS) Eol| t-gst= 71 o]tk

= 4 A = 8L IEEE 80211 Al2floA] Al8=E =Y Tx9
daAlE HdIs7] % TRtk

2 ¥]°]d(STA)= PPDU(Physical Layer Convergence Protocol(PLCP)
Packet Data Uni)E FA1% < gl c5] u, PPDU Z# 9} Z-2, STF(Short
Training Field), LTF(Long Training Field), SIG(SIGNAL) Y=, 2 5] o] | (Data)
958 Egstd F4Y 4+ Uk olul, ¥ o=, PPDU TaAY T
FFol 71z3t PPDU Eaﬁ%‘. Edo] 238 + Uk

2 ¢ Z, non-HT(High Throughput) PPDU =29 ¥ L-STF(Legacy-
STF), L-LTF(Legacy-LTF), SIG = 2 ©vlo]g Ax=vwloz 24Y 3 ok

3, PPDU ZHY xR FHE HT-mixed £ PPDU % HT-
- greenfield £% PPDU ¥ o= slt= 4FE # ok old, &3
PPDU E%oﬂ*—]-‘: SIG Zx¢} dHolH FE Ajojo] FIFAH(EE T E
ZF9])STE, LTF, SIG W=7} o ¥£39 4% gk

=g, = 52 3= VHT(Very High Throughput) PPDU X dio]
2748 4 3o olW, VHT PPDU £RME SIG =9} Hely 4=

10
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Abolol] F7HA QY (EE YE FFH2l) STF, LTF, SIG 8=71 288 =
Aok B} FASALE, VHT PPDU ERAAME L-SIG = 2 dHolH
BE Abold]l VHTSIG-A ¥E, VHT-STF ¥E VHTLLIF R VHT SIG-B
F= F FHolE ol i o4 XFE 5 Tk

o], STF= 4% #BZ, AGC(Automatic Gain Control), The|B] A] E] }dﬂ%
ALE A% F7) F¢ 9 U5 4 Yo £¥, LIFE A 33,
Fo 03 4 T& A% AFd 4 Arh o)W, STFe: LTFE A
PCLP 2] @8 (preamble)oletil AT 4 31, PLCP ZT|¢UE LS OFDM
BIAZ) B718 £ AL FHL AL Az & & doh.

®§, £ 62 FZ8W, SIG YEE RATE U= ¥ LENGTH 2=

€ X F AY. RATE Y=+ dHolge ¥x R 1Y dolEd

offt

e FRe YT 5 Ao LENGTH HE=x dHoleHe Hold g
ARE TPY &+ Utk FrHH o=, SIG BEE I 2] El(parity) B E, SIG
TAIL ¥ E $€ =88 5 g4 |

dlo]8] W=3i= SERVICE ¥ =, PSDU(PLCP Service Data Unit), PPDU
TAIL MIEE X + 3, B2 Afde 93 vEE =3 F
At

olml, = 78 =35}, SERVICE B E=9] 4% B Ex FAtho] A9

rr

HzaRee]e] Frise 9 A2 4+ glen, IR uwE
FrEAReserved) HERE FHE 4 Atk PSDUE MAC ATl
A el5E MAC PDU(Protocol Data Unit)©ll tﬁ—g--a]-fd-, 49 ‘ﬂ]%oﬂki
Aol 8FH = HolHE X8E F 5:1?:]-; PPDU TAIL H|E: JQ3EE 0
Uz gEsr] dsA o488 + doh W3 HEE dojE #E=9
Zolg 2% G9a wH7] A o] &8 F Uk

EH, CQ d&, 4&g vle} Zol, VHT PPDU THL F713<Q (B
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&

& FHel) STF, LTF, SIG FE=7F E=g"E $£x gtk oW, VHT
"PPDUCI A] L-STF, L-LTF, L-SIG¥ VHT PPDU % Non-VHTo| )@ 22Y
T vk olw, VHT PPDU® Al VHT-SIG A, VHT-STF, VHT-LTF ¥ VHT-SIG
BE VHTA g H&2 + glvh. &, VHT PPDUE Non-VHT®| dig d=
2 VHT Z=o] g g9go] ztzt FoElo] & 4= o) olnf, & o=,
VHTSIGAT VHTPPDUE #|4317] 9i9t Ang 299 + Aot

olml, & 2, = 8& %:E%}Ei VHT-SIGA= VHT SIG-A1(= 89] (a))
2 VHT SIG-A2(%= 89 (b)E +42 < Utk old, VHT SIG-A1 ¥ VHT
SIG-A2%= ZHZt 24 dlolE] H|EZ FTAE 4= o] VHT SIG-Al°] VHT
SIG-A25. T} w4 H4E 4 2ok oW, VHT SIG-Alel: BW, STBC,
Group ID, NSTS/Partial AID, TXOP PS_NOT_ALLOWED J= %9 Reserved
= 58 =9 = ok =3 VHT SIG-A2%= Short GI, Short GI NSYM
Disambiguation, SU/MU[0] Coding, LDPC Extra OFDM Symbol, SU VHT-
MCS/MU[1-3] Coding, Beﬂome¢ CRC, Tail ¥ Reserved = 52 XHg

T Utk o€ &3, VHTPPDUC ¥ FRE EAsiesd & 5 ok

E 9 ¥ 29 o8¥ 4 A& PPDU X929 d <& Y
Edolt), :

4&% vish 2ol, PPDU EUe] FHE sl 449 + Aok
olmj, A olzA, MZg FEHe PPDU EHRL AANTE F Ak olw,
PPDUE L-STF, L-LTF, L-SIG ¥ DATA B=§ ¥3% + . o, &
G2, PPDU Z 292 HE(High Efficiency) SIG-A Y=, HE-STF B, HE-
LTF 2=, HE-SIG B Z=& ¢ X g% 4 Ut} o|u], 4 d £, HE SIG-A

EE FF ARE XFY F At 4 G, FF FHE: Bandwidth,

GI(Guard Interval), length, BSS color field %%-E@'Q T ok o),
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dZ, L % E(L-STF, L-LTF, L-SIG)= F3 Qo)A 20Mhz &9 £ SFN
e AEE F Ao £, &€ <, HE SIG A% L B}Es} $d84)
20Mhz ©912 SFN FHIZ A$E = Atk ¥ A=, Ade] 20MhzE T}
2 2%, L #E ¥ HE SIG AT 20Mhz @9 & duplication® o] A49
Slch. ESE HE SIG-B: User Specific® AEY 4 ot old, & q=,
User Specific A EE =¥ o]d AID, resource allocation information(e.g.,
allocation size), MCS, Nsts., Coding, STBC, TXBF 5& E&¥ £ Ao} =3,
U o2, HESIGBE Wil WEHEH A A48 4 Aok

d 2, = 99] b)E F=sA PPDUE 80Mhz tdoA] d4w &
gk, o, L B=E ¥ HE SIG A FHEE 20Mhz G
HFE (duplication)F o] H$E 4 9o, HE SIG-BE 80Mhz A d] o
AA A4E 5 Ao U, 44 A4 PEe A 49 5+ gom,
Jew AN @45 e, '

£ 102 & g4 ¥8d & = OF AR A% Ad F
Feggae) ool ug AL 9jg =dojo

& upel Zo), APE iAol FEW 4 U= TXOPE YS3hm
ARE B9 AR FHEd VBB ASY + Ak oW, = 108
Fz52, AP 2HOME UL MU W4e +ds7 s =oA
) Y (trigger frame)e B4 9] 2Eo]4o] A4 £ ok oy, A o2,
EZA Eﬂ]%h‘i"— UL MU 9 Fu=ZA 2 &9 9% 9 =37,
zHo]4e] IDE, MCS, MU type (= MIMO, OFDMA) 5o ta ARE
Y & Yk F, A% 92 2H FAQUL MU) A4S D FAZA
B4o zuo]dEo) AP 2EHoHoz ¥ Y3 A4S SRS
gulg 4 U oW, AP Adolde =elA mHde B9
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ZH OO A AFEte EFo xyoldEe] FFHI dolE FEL
TR T UAESF st ZdIdY 5 Aok

5o 2HOMEE EYA ZH gl 93] JAR TR 7)z8
SIFS 73 ¥ APZ Ho|EHE A$¥ F U 2 F, APE ACK/NACK
ARE 2HolHoR HAEE F glov, o8 T3 ULMU A$2 £3F

4 sl

E 1R 2E FY Y €9 9 vasde ¥9sy 9@
Sdolg

E 11 R 12¢] =AE vk} o] FH VHT STAEL Primaryg
ZZE contiguous T L] idle@ FFoT HEL AlgaAH Ao,
TAIHSE = 11E Primary Ago] ¥A 71zt idle@ Z$ 20 MHzS
Primary #E-& T3 dlolgr7l AFHE 298 EASR ey, =
125 Primary  #A9E3} o]o] <A&HsE= 20 MHz®] Secondary ¥
(secondary 20)°] 4% 7]zt idle® A%, Primary D3 20 Mizel
Secondary @& T3 40 MHz A28 ©] &5t dHolEHE A$sE AL
Z=Alska loh.

E]-’ﬂ, olg} Zo] HEL FEF AF, E 110 =AE nis} Po
Secondary 40 A'E& AM8HA 97] W] v AEo] T F lov,
EF, = 129 Z$oE Secondary 40 MY F 4ol U= ill‘é—!‘;_—
2-83tA Yot E&Ao] WojA & Q).

EBE E 4 2 23 4 AAgHY e BdEsy g
AAsAY 60x Miz ALE Adse Adel uis Ay AR
Z=wolr},

E 11 R 129 @bt J&3 viet 2L EAE A5 g9 B
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die] A AAFHAE = 130 Z=AlE ulel Zo] 60x MHz (x=
A58 ALSAY, E Mol =AR s} 2ol ALY AYe
o] &3t HOHE dEH & Y A2ge AdstnA woi,

TFARLRE, = 132 = 1134 22 A3 Ado] busyd HET
A9 5ka, Primary #N'@3} Secondary 40 YL 25 &85l 60 Miz
Aege FAse dE EAS Udd. @ AA dAgFo] 160 MHzS!
A9 T 22 120 (60%2) MHz9] AQ7AA APt e AF)

ER, £ UE £ 129 se] EAE APl o] ZAjsts
Age AoNsn BASH AYL ol g5t dHolHE AFss Wi
AR Ak, &, 71&d @2 AA dE9E O 953 HEdwne
g5t 30| ol A Foz ALY 4 e AU Aosz
FAsA ALL FEste WAL AdIt

A, 7]& Al2"oA = contiguous HEFE = 20, 40, 80,
160(or 80+80) MHz ©9le] Hugh SIG U= (BW QE)OM Ede ]
2 FAG. ge, & AAgEHCdME 99k Zo] 60x MHz contiguous
N E ALEE @i} non-contiguous TS LejFi= WL Aot

= 155 & 29 d HdA%HH ot EdE did EE 60x Miz
Hae garl AL AU TRL PE7) A =eel.

STALS = 159 Zo] ZHYdE ALY u], AIEHA &= d9g=
AR, @ AANA H(9E E°], Null bandwidth/channel/sub-channel
 A® EE non-contiguous HAZ/AY/NRAY information)§ HE-SIG
%Eﬂ EFAH & Aok, ;T AR Bi7l 80MHz = 160(or 80+ 80)
MHzY w2t ¥ EEF HA3= Aol vpEA s},
=, HE-SIG WE=: @A dZo] 20, 40, 80, 160(or 80+80)

1)
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MAz1A] A2E Yellls dY9F FEe} A d9gF F dHole Ao
A

o

AHEEA] ZE Y 998 JdEhiles @ AANA ARE EZFss
A g},

2 MR Ad QAR gile] AHgHT e A% B DS WNon-
contiguous) S F HH7} HE-SIG Weo] EgE = Y=F Ao},
d4 EE EdS P92 gFrne AAz2 ASHE Y9 == Aqn
Ad FEE 7HEZ 5 Ao, BFAT GHE 20MHz EE o] g
Hl4= (e.g., 40MHz, 8OMHz, -+)7} B 4 U,

HE-SIGRE=: wigAs HE-SIG A7F whgAslH, HE-SIG B
common parti} HE-SIG Ao]# %#9¢l L-SIG T3 phase rotation5 o2
AAA A FE Aok

=16 % E 178 = 159 FTAA FeAE 4] A =doloh.

ded viel Zo] llax T4 Zede SIG R=2A HE-SIG A 2
HE-SI6 BE E@W 4+ ok AWNes MESIG AR %o
HAE(AHEAN ] FE 3 ZﬂO# ARE Egsl9, HE-SIG BE &9
AL(AER) Z7e] Bad ARE L8 & U, E=%, HE-SIG B
WlHNE 94 RES ALAISAD) BE Ans ¥Fshy, A
REL AYAIER) BF PRE STHES FHY 5 o

FET viet F2 AAFE] gt A digdF gr 9 @ AR
BAEE AFE ZAF, = 169 =AIE wieh o] HA digF Fu g 2
AAZ JE7} 25 HEE-SIG Adl EFHES FHE + Ao, =T, =
170] =AE vhe} Zo] HA] d9F HEE HE-SIG Ad) EFEHS, &
ANA HEE HE-SIG Bl EYHEZ FHY 4= U},

olstol N e AAFElY FAHA A=A @ AR} v =Y
F4g JMAEe A9 2 AY =g dFg (AR 4L AR FLE
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HEE 34 9 (AR
= 18 WA = 19 B gge] o AAgEHY o ¥ AAARS

HEY Paom FHste oE A7) 94T =dEe|,

g AAAE bitmap FH EE indexFHE 712 F U2, QJGII‘H
AFE HE-SIG-A EX HE-SIGBe] =EXgsol AHEE & Aok, @
HE"w JeE /HRHGA, = 189 doA nlEqe 2z v|EE Ztzte
20MHz i Fe] PFHI, 12 2FE vEE FHA ¥ subbandS
7bel71a, 02 #FE subband® ZHE1E & Aok F, = 189 AHY
HE 0100 20MHz @9 AEolA FHA 20MHz AE7 dloly Ao
g5 @x, YolA 1, 3, 484 el dolel Akl AgHE
A% vEd £ sl

Null bandwidth 2 tiale] Azl Al2HE Fn= JeA"
Ak, 28 A4, HE @2 AA AEEHE AdeA 12 dRYHI,
AFE-EA] e Add dislA 0oz A" Aotk =, @ AAxR
H| =& null bandwidth F2E 7}]7]=0], non-contiguous bandwidth
information 2 7HE)AE & Ao, F, = 187 g = 199 Zo)
dlolg d4o]l @FHE bandwidthFRZ 71e]AE 4 Ao, 4F So,
%] ololA non-contiguous bandwidth information2 1011¥e|Z TEAE
F . = 105 old dOig d9& sz, FEE $s Nl
bandwidth indication®] HHE& AMEstn o}, o] Al @ A Azt
QFoz 47E + Ao |

BOMHzOl ME 4H]EZZ]2 160 or 80+80MHzolME  gH|E<)
Efgo=z FAE 5 Ao},
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=

£ 20 2 212 @A BEZo] 160 Mz A A¢ B 2Py
2AgE e g2t ADE BFehs P EAGG,

160(or  80+80)MHzolME = 203 Zo] 40MHz S92 null
bandwidth& indication & 4 Ut}. o] 3%, 80MHzS} 45&7};;@__
160MHzA| M &= 4¥]|E F7]9] n|Egio] 248 Holt},

ok, 99 2E F9, = 209 =AE vk} Zo] secondary 409
A5 V=7 AR HA RE 5 o

mebd, &= 21-02 160(or 80+80)MHzolA] 20MHz ©S1E null

bandwidth® indication 3} <& epvict,

~ Null
Bandwidth
Bitmap
1
PIFS 0
— -— ACK
PIFS ' ' 0
-— ACK
Secondary80 PIFS DATA > )
PR— ACK
I} PIFS ] o
o = e ACK
[ ] .
= >
N 1
Secondary40 [ _ »
 Interference *
Primary AIFS+BO : ACK 0
DATA s
Secondary20 PIFS ACK 0
v : o
£ 21-0

2| of|lojA{, Secondary 402] 25 £ FEO| InterferenceZ} o,

18
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Secondary 40 FEE AFRS}X| St= OfE L}EFUCE

= 2104 = 21-09] o9 ], whek, Secondary 402 9x

WMe=7E AL8E m), Null bandwidth bitmapS 0000010022 FAE

p1a=
Null
Bandwidth
Bitmap
ry
PIFS 0
PIFS 0
— ACK
Secondary80 PIFS 5
B DATA ACK
PIFS ”
> — — ACK
= »
% PIFS i
i3 U . vz ACK 0
Secondary40 _ _ o
- - dnterterence ‘
; AIFS+BO )
Primary . ACK 0
_ 5 DATA »
PIFS
Secondary20 ACK 0
r . B
x 21

11acs} o] Primary chanmnel @Alo] AFS€Thd, HEWLS primary
channels& Aejg Yvjx] svlE=2 FAHE F g}, oE =of,
80MHzoll 4] 3uIEZ FAHI, 3J¥|EY 2zt ¥|EL d$3l:= secondary
channel®] =g oRE Yedg, ofgd] ¥ 1& o]t o] Primary
AEe A2)F Secondary AMEE dlWoz HERo] FAHRHE 799

dale vz o
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[® 1]

Bandwidth index bitmap

000: 20MHz (primary)

100: 40MHz (Contiguous, Primary + Secondary 20)

010: 40MHz (Contiguous, Primary + 1*' sub-CH of Seondary 40)

001: 40MHz (Non—contiguous, Primary + 2™ sub—CH of Secondary 40)
110: 60MHz (Contiguous, Primary+t Secondary 20 + 1% sub-CH of
Secondary 40)

011: 60MHz (Contiguous, Primary+ Secondary 40)

101: 60MHz (Non-contiguous, Primary + Secondary 20 + 2™ sub-CH of
Secondary 40) :

111: 80MHz (Contiguous)

160MHz (B 80+80 MHz)ell dlslAM X nl=slA FAE + An. =,
7H|E H]Eio] Z} secondary channels(secondary 20, secondary 40,
secondary 80)o] th-g&&}i1, o™ = do] primary channelS 3} &7 A&

A48 e 2ol 7eld £ A

(& 2]

0000000: 20MHz (primary)

1000000: 40MHz (Contiguous, Primary + Secondary 20)

0100000: 40MHz (Contiguous, Primary + 1% sub-CH of Seondary 40)
0010000: 40MHz (Non-contiguous, Primary + 2™ sub-CH of Secondary
40) ;

1100000: 60MHz (Contiguous, Primaryt Secondary 20 + 1% sub-CH of
Secondary 40)

0110000: 60MHz (Contiguous, Primary+ Secondary 40)

1010000: 60MHz (Non-contiguous, Primary + Secondary 20 + 2™ sub~CH
of Secondary 40)

1110000: 80MHz (Contiguous)

1111111: 160MHz or (80+80)MHz

3H]|E+ bandwidth index® AF2E = 931, 71£9 bandwidth AR
(20/40/80/160MHz) & =E&3l, F7}4<l  contiguous/Non-contiguous

channels€9 FRE thg3} Zo] Yetd F Aot

[% 3]

20
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Bandwidth index (3bits)

0: 20MHz (primary)

1: 40MHz (Contiguous, Primary + Secondaly 20)

2: 40MHz (Contiguous, Primary + 1°' sub-CH of Seondary 40)

3: 40MHz (Non-contiguous, Primary + 2™ sub-CH of Secondary 40)

4: 60MHz (Contiguous, Primary+ Secondary 20 + 1% sub-CH of
Secondary 40)

5: 60MHz (Contiguous, Primary+ Secondary 40)

6: 80MHz (Contiguous)

7: 160MHz or 80+80MHz

$] delAME 60M]-Iz non-contiguous = AFHE o E epAc, o

Ao, 7]1£=<¢] 160MHz or 80 + 80MHz7} E%h®ith,

vrep, AgEA @ow, ojud Esh 2& Aoldh,

[#® 3-1]

Bandwidth index (4bits)

0: 20MHz (primary)

1: 40MHz (Contiguous, Primary + Secondary 20)

2: 40MHz (Contiguous, Primary + 1*' sub-CH of Seondary 40)

3: 40MHz (Non-contiguous, Primary + 2 sub—CH of Secondary 40)

4: 60MHz (Contiguous, Primary+ Secondary 20 + 1% sub-CH of
Secondary 40)

5: 60MHz (Contiguous, Primary+ Secondary 40)

6: 60MHz (Non—contlguous Primary+Secondary 20 + 2" sub-CH of
Secodnary 40) .

7: 80MHz (Contiguous)

8: 160MHz or 80+80MHz

9~15: Reserved

F 19| Secondary channel®l] gt &ju]E olgje} Zo] ulE = )
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c}.

[X 3-2]

Bandwidth index (3bits)

0: 20MHz (primary)

1: 40MHz (Primary CH + 1°' Secondary CH)
2: 40MHz (Primary CH + 2" Secondary CH)

3: 40MHz (Primary CH + 3™ Secondary CH)

4: 60MHz (Primary CH + 1°* Secondary CH + 2™ Secondary CH)
5: 60MHz (Primary CH + 2™ Secondary CH + 3™ Secondary CH)

(o7}

: 60MHz (Primary CH + 1%' Secondary CH + 3 Secondary CH)
7: 80MHz (Contiguous) -

¥ 39] Secondary channele] tj& 2o]r]E olge} Zo] viE F% g

t}.

[® 3-3]

Bandwidth index (3bits)

0: 20MHz (primary)

1: 40MHz (Primary CH + 1* Secondary CH)
2: 40MHz (Primary CH + 2™ Secondary CH)

3: 40MHz (Primary CH + 3™ Secondary CH)

: 60MHz (Primary CH + 1°* Secondary CH + 2™ Secondary CH)
: 60MHz (Primary CH + 2" Secondary CH + 3™ Secondary CH)

(S

6: 80MHz
7: 160MHz or 80+80MHz

¥ 32] Secondary channelel] Wt &v|& o}efje} Zo] vlE $£x g

=8

[Z 34]

[ Bandwidth index (4bits)
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0: 20MHz (primary)
1: 40MHz (Primary CH + 1°* Secondary CH)
2: 40MHz (Primary CH + 2™ Secondary CH)

3: 40MHz (Primary CH + 3™ Secondary CH)

4: 60MHz (Primary CH + 1 Secondary CH + 2™ Secondary CH)
5: 60MHz (Primary CH + 2™ Secondary CH + 3™ Secondary CH)

6: 60MHz (Primary CH + 1%' Secondary CH + 3™ Secondary CH)
7: 80MHz (Contiguous)

8&: 160MHz or B0+80MHz

9~15: Reserved

|, 80Miz Hi& 160MHzOlA Null bandwidth?} &% gow,
null bandwidth informatione B¥e% Fr7F 9 4 g, weiy, &
Lge] o AAFEelAME Null bandwidthd 27 EEH=A6 g
indication2 S3A], null bandwidth information® AHHo=T FEgA|
Z % 9. =, null bandwidth presence 7} 1 2 AFY ZFout
null bandwidth information(e.g., bitmap)®] HE-SIGE =9 EFIEHE==

g 4 9t

= 22 £ I 4 AAYH w2t @ AR AR EA AAA

Y=g A9ste & d3s7] 9% ="y,

B¥ W=7} HE-SIG-Ao] E&dvtd, null bandwidth information&
BW7} 80MHz & 160MHzY 2%, = 229 =A|" wie} Zo] HE-SIG-BY)
EgHe #A4E 5 do. EF, = 22¢] ZAE dleE Zo] Null
bandwidth presence’} ¥ %59, presenceztd] web4] null bandwidth
informationo] EFHAY YD 4 Jdo. = O dHE, Null
bandwidth presence #2 HE-SIG Aol =& 3, Null bandwidth

presence’} 12 AAHYLS w, HE-SIG B (ol& S|, SIG B Common
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a

part)o] Null bandwidth information (]2 A8 zdo] A}EHIT AL

HA A dgd A)E TFAE 5= U

A2 A @ AAA

&% AddolAd  Null  bandwidth Bitmap2 null  subband
information?] Y& YENT, Bitmap®] oF& HE|E indication E

T A

olgle] FE index3E]= 80MHzol 412 null subband informationg

Uehis QA8 BdFn.

(& 4]
Index P-CH | 1stS-CH | 2nd S-CH 3rd S-CH | Notes
| l1|o o o X
2|0 o x o 60MHz
3o | % o o
L B * i x Non-contiguous
5|0 X X o e

47 ® 49 o)A o dlW WEs} WA= AL sErlm, x
= a9 WEs) 83EA FegE AL e

Index 1- Primary CHZ E S Contiguous 60MHz A28 velhfar,
Index 2, 3% non-contiguous 60MHz bandwidthZ “}eEldT}. Index 4, 5

= Non-cont iguous 40MHz bandwidths “}eRIThH,

otgle] e = oE dulE vEbdCE. Primary channel $1X8

Secondary 203 Secondary 40Alole] ]z AlFc}.
24
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[E 5]
e[S [P [y | Sty
l|o o o X
2|0 o X (] 60MHz
Fnfan o o o
F= 2 b 2 Non-contiguous
5= o X o 40MHz
Primary CH& EF3HA] Rk ZHIL JFY T YZ, ot =
£ olg Egate dg Yehio. |
[ 6]
Index P-CH | 1stS-CH | 2nd S-CH 3rd S-CH | Notes
1|o o o X
2|0 o X 0
60MHz
3o x o o
4| x o o o
5|0 X o X
6|0 X X o
7| x 0 o X 40MHz
8| x o X o
21x x o 0
10 | x o X X
11 | x X o X 20MHz
12 | x X X o .

160MHzol A =, 919} FAMEHAl Ae| 5 o). o] T 160MHz

ol Al 40MHzE9] = Null bandwidth® 712]7]1E <& Jehdc).
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[ 7]

Index | P-CH, 1st S-CH 2nd & 3rd S-CH 4th & 5th S-CH 6th & 7th S-CH Notes
1]o o o %
2o o X o 120MHz
3o X 0 o
4 1e x © * Non-contiguous
5|0 b 3 5 [¢] 80MHz
Primary CHE E£FHA RIAE TAUS AT TE Y3, o}ge]
EE o8 X3t & Y.
[& 8]
Index | P-CH, 1st S-CH 2nd & 3rd S-CH 4th & 5th S-CH 6th & 7th S-CH Notes
1|0 o 0 X
2|0 o X o
120MHz
3|0 X 0 o
4 |x [ 0 o
Sil-0 X o X
6|0 X x o
71x o o X 80MHz
8| x 0 X o
91x x o o
10 | x 0 X X
11 | x x o X 40MHz
12 | x X X 0

olele] H: 160MHzol A 20MHzH$] 2 bandwidthe] @9 FHE 718

71 ol vhebiict,

26
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[ 9]

1st 2nd S- | 3rd S- 6th S-CH 7th S-
Index | P-CH, CH CH 4th S-CH | 5th S-CH Notes
d CH
S-CH

1|0 o 0 0 0 0 o X

2|0 0 o 0 o 0 X 0

3|0 o o o o x o o

410 0 o o X o o o 140

5|0 o o X o o o o

6|0 o X [ o o o X

710 X o o o o o o

8lo o o o o o X X

9o o o 0 o x o X
10 | o o o o X o [} X

120
11 | o 0 0 X o o o %
12| o o x o 0 o o X
13 | o X o o o o 0 X
14 {0 o o o o X X X
15| o0 o o o X o X X
100MHz
16 | o o o X o o x X
17| o o X 4] o o X X
Null subband information(non-contiguous BW information) 7]&

9] BW index®} #o] AL8E <+ UH.

[E£ 10]

BW Index
1 20MHz
2 40MHz

27
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3 80MHz
Bl 160 or (80+80) MHz

P-CH Ist S;CH 2nd S-CH 3rd S-CH Notes
5 o o o x
6 o o b o 60MHz
7 0 X o o
8 o X o X :

40MHz

9 o X x o

PCHItS: | s & 3rascH | gn® ™S | 6th& 7ms-cH Notes
10 o o o X
11 o o X o 120MHz
12 0 X 0 o
13 o X o X
12 0' e x % 80MHz

9] o) Primary channel©] Bandwidth@Re] 4 X@'QE &
vebdAct,  160MHzoll 4] subband ©9lE 40MHz @9 old.  olElg

JAg2E R P2 =28 5 A4

(1) Primary channel =& & 160MHz9] 7] subband@$ 7} 40MHz >

471 & 103 Zo] 74
(2) Primary channel ¥% & 160MHz2] 7]& subband©H9 7} 20MHz
(3) Primary channel P1Z% & 160MHz] 7]% subband© 917} 40MHz
(4) Primary channel W]%%¢ & 160MHz¢] 7]& subband@$| 7} 20MHz

2o]A]  subband A} ¥ AW (e.g., null bandwidth

information/non—contiguous subband information, °lx Al¥ ¥=7}
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IR gEAd tid FHE)E 80MHzolA 20MHz ©E AR I,
160MHzol A 40MHz T 20MHz S92 7ZlEARG. o v@9= e
2719 e BPely ez A8 5 At

olg] & 112 1llax Al&®elA AIF-Fu5 T Fxo L&

Vb,

[® 11]

‘< Example of time-frequency frame structure in 11ax>
—  FFT size (4-times extension from existing WiFi numerology): 256FFT for
20MHz, 512FFT for 40MHz, 1024FFT for 80MHz, 2048FFT for
~ contiguous 160MHz or each 1024FFT for non-contiguous 160MHz BW
=~ Subc‘-arrier spacing: 78.125kHz (1/4 of existing WiFi numerology)
— IDFT/DFT length: 3.2 ps *4=12.8 ps

- OFDM symbol length: IDFT/DFT length + GI

o} 2L llax T F=oIA, 20MHzol A= 242 toneo® FAH
712 resource unite] sh, 40MHzolA= F 7, 80MHzolAlE 4712
T4 2 F U3, o] FS, 20MHzAAell, 242 tonee 2 F/AE resource
mite2 diAl=e] ZlE|AZ 5 JaL, 40MHzE 242 tonel® TR
resource unit®] <348 27)1(242 tone resource unit x 2 = 40MHz)Z
dA=e] BA A F k. o] ASol slAsIAE, SldAM HeolHw
subband AHg A% ARG FA Yepdg. oE E°}, bitmapl =2
EAUCE, SOMizolME 4MEDr]Y vEQCS FTHND, 140Miz:
712 null resource unit®] 40 MHz=L7](242 tone resource unit x
2)eld 4¥]E Ar]e] uvE@e= 7]E null resource unito] 20

MHz=7](242 tone resource unit)ol® 16H|E=7]e] H|Eflozm
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T4 9t Index2] F5olxE $lolA Fold A Zo] HejAr),
©}#i= Non-contiguous bandwidth AX ERe] th& dlE yepdr},

[ 12]

®  Bandwidth index (4 bits, B4B3B2B1)
L] MSB 1bit(b4): 80MHz BW ¢1 2] & el ).
n If (b4==1) { // 80MHz 21 73-9-
B3b2bl: Z} biti= 2} secondary channelo] =833 @t}
B3t A WA secondary channel, B2X= F ¥4 secondary
channel, B12 4| ¥4 Secondary channele] #3EHE. o &
E9], 0102 primary channel® secondary channel©]
AbgEche A& YERID
} else { //b4=—0,80MHzE 2|3 & dFF-E ZlEjgi.
" B3B2B1 //(primary channel-& 3 &)
000: 20MHz BW
001: 40MHz BW

010: 160MHz BW or 80 + 80MHz BW

011 ~ 111: reserved

olels F& reserved bitsE o]-83, 160MHzelA] YH contiguous

or non-contiguous channel bondingS = ¥3l= o & YEldic,

[3 13]

®  Bandwidth index (4 bits, B4B3B2B1)

n MSB 1bit(b4): 80MHz BW 1A & 1}el i),
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= Ifwl){usomﬁz?l 25
B3b2bl: Z} bitt 2} secondary channeld] =3t}
B3 A WA secondary channel(e.g., Secondary 20), B2:=
5 WA secondary channel(e.g., 1% 20 of Secondary 40),
B1& 4] A Secondary channelo] %32 (e.g., 2™ 20 of
‘Secondary 40). ol¢f]l dig ¢A= A5 =12 5 Uk
& o}, 0102 primary channeldt 5 A secondary
channel°] A}8-Eries A& Jehddh
'} else { // b4—0 , 80MHzE A|9|F C}E UYZg 7}t
80MHz ©) 4] NQEL primary 808 TS UIAEE sbejnch
B3B2B1 //(primary channel2 X3}
000: 20MHz BW
001: 40MHz BW
010: 160MHz-BW or 80 + 80MHz BW

011 : 100MHz (Contiguous, Primary 80 + 1% secondary CH of

secondary 80)

100 : 120MHz (Contiguous, Primary 80 + 1% and 2" secondary
CHs of secondary 80)

101 : 120MHz (Non-contiguous, Primary 80 + 3™ and 4%
secondary CHs of secondary 80)

110 : 140MHz (Contiguous, Primary 80 + 1%, 204 and 3¢
secondary CHs of stlbcondary 80)

111: 140MHz (Non-contiguous, Primary 80 + 1%, 3/  and 4%
secondary CHs of secondary 80)

3
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Non-contiguous bandwidth R & L-SIGY EFHo] HE=" 5 o,

o] A%, HE-SIG A¥-H combining gain® ¥4& &+ 9},

[£ 13]

Bandwidth index (4 bits, B4B3B2B1)

(] MSB 1bit(b4): 0MHz BW ¢} Z-71} z& BW T

ME e A vedo.

= If (b4=1) { // contiguous/non-contiguous

BWs<=80MHz ¢] %%

B3b2bl: Z} bits= Z} secondary channelo] 433 €t}
B3 # WA secondary channel(e.g., Secondary 20), B2:=
5 WA secondary channel(e.g., 1% 20 of Secondary 40),
B12 4] ¥#] Secondary channelell 83 ¥ (e.g., 2™ 20 of
Secondary 40). °l°] W& T4 FLA v F Utk
o2 Eo|, 0102 primary channel®} 5 WA secondary

channele] AM§-EohE 2A-S vepdlc)

.} else { // b4=—=0 , Contiguous / non-contiguous BWs > 30MHzE

AL & digFE 7teld. 80MHz ©]d9] HHHL2 primary 80

E§g A TL s,

secondary 80)

B3B2B1 //(primary channelS X 3%})
000: 160MHz BW or 80 + 80MHz BW

001: IOOMHZ (Contiguous, Primary 80 + 1% secondary CH of

010: 120MHz (Contiguous, Primary 80 + 1% and 2™ secondary

CHs of secondary 80)

011 : 120MHz (Non-contiguous, Primary 80 + 3™ and 4%
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secondary CHs of secondary 80)

100 : 120MHz (Non-contiguous, Primary 80 + 2% and 3™
secondary CHs of secondary 80) -

101 : 140MHz (Contiguous, Primary 80 + 1%, 2™ and 3™
secondary CHs of secondary 80)

110 : 140MHz (Contiguous, Primary 80 + 1%, 2" .and 4%
secondary CHs of secondary 80)

111: 140MHz (Non-contiguous, Primary 80 + 1%, 3 | and 4%
secondary CHs of secondar;\r 80)

}

80MHz ©)4Fe] HlgdZE gk =2 9o =F ol9d g=2A4 ZAZE
T Ao,
o}zfl= Contiguous/non-contignous BWsel] w3 T g2 dHE

vhEpdTh

[£ 14]

® Bandwidth index (4 bits, b4b3b2b1)
[ MSB 1bit(b4): 80MHz BW <} 271} & (eg.,
20MHz, 40MHz) thSF<AA, 160MHz tlHFAAE Ar
AgdEe AR Jepdo.
- b4=0 °]¥d, 80MHz BW ¢} ZAY} A& (ie., 20MHz,
40MHz) e Z& 7Hejo.
-b4=10°]9, 160MHz ¥ F& 7}t
"I (b4 == 0) { // -contiguous/non-contiguous

BWs<=80MHz Q1 3%
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B3b2bl: 7} biti 2z} secondary channelE ]
WgErl B3E Secondary 20(e.g, A W#H] secondary
channel), B2¥E 1% 20 of Secondary 40(e.g., T ¥
secondary channel), B1-= 2™ 20 of Secondary 40 (e.g., Al
W7l Secondary chamnelol WBH. olo] i@ FME
Aojo] WA wEB FE A dF E°, 010
primary channel®} 5 %] secondary channel©]
AHgEohe A vERdh
2E HEZ 0 (5, b3b2b1=000)d FH, °l=
20MHz ¥ %g 7lelzlch Primary 40%%el &%
secondary channeloll ©]-§-3}= Bl E(%, secondary 20MHz
Agel sigstE BI)Y 122 HAAHIL BHE,
b3b2b1=100), 40MHz N Zg 71k Yoz A9=
8OMHz 9% ¢ 7l2ith
g v EEo] 80MHz WHgEg 7HE" A,
80MHz o]  contiguous/non-contiguous A E(Z,
40MHz 4 o] 7}el 7l = Aeg- A <] g
contiguous/non-contiguous  channels, 60MHz =7]9]
contiguous/non-contiguous | '@E) o] EA5lA F o}
} else { // bd==1, 160MHz °] HHFE 7}e}7] 31, 160MHz WA,
Contiguous / non-contiguous A 'EEo] EAE 4= Ut}
B3B2B1 : z} H]E¥ 160MHz(or 80+80MHz)ol A Primary
40& Aelg oA Secondary MEEE 40MHz ©RE FAL =, 2

40MHz 2] secondary channel Sol] thdA ot&Hc}. ol& S9f, B3:=
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Primary 80%F2] Primary 402 Al2]¥ oA secondary AMEE (5,
Secondary 40)& 7}2] 71t} B2 Secondary 8091412 A WA 40MHZzE 9 2}
Secondary 92 7}8]7]3l, B12 Secondary 80941 40MHzEH9 2] F ¥
secondary channeld 721tk 9 oA 7182 4 Primary 40& 7] 3
Asdode AL A

¥

o}#]:= Contiguous/non-contiguous BWso] d§ = ©E LS
YR

[& 15]

® Bandwidth index (3 bits, b0b1b2)

= MSB 1bit(b0): 80MHz BW & ZAY < (eg.,
20MHz, 40MHz) SHHF<AA, 160MHz HHFAAE Ar
ALEe AR Jepdoh

- b0=0 ©o]¥, 80MHz BW ¢} ZAY A& (eg, 20MHz,

40MHz) d 9 & 7] 70

-b0=1 o] ¥, 160MHz BW ¥ =& 7zl

= If 0 == 0) { // -contiguous/non-contiguous
BWs<=80MHz ¢! 7Z-%-

blb2: 002 20MHz BWE 712]Zlth. 012 40MHz

A EL %}alzlt}. 10& contiguous 80MHz o EZ&

8. =, S0MHzZb 25 H$ol AME®d. ne

80MHz BWdl| 4] channel bonding& 7}&] 7] 31, 80MHzl A

Primary 20MHz 97 Secondary 40MHz o]
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=

bonding® o} 4] AMg-ErhE A& JHE A
}else { // b0==1, 160MHz °| W& 7}e2]7]31, 160MHz oA,
AMEE0] bonding® oA £ = Uk
B1b2: 002 160MHz(or 80+80MHz)¢] =F Al&gurli=
Z(F contiguous 160MHz 8 X+ non-contiguous 80+80MHz )&
7te)Z1ltk. 012  160MHzollA]  primary 20MHz%} Secondary 80MHz7}
AbgdEthE AL 7182, 102 Primary 40MH_szr Secondary .40MI-[27]-
Aegc=E AL 7telZith 112 Primary 20MHz9t Secondary 40 MHz 9}
Secondary 80MHz7} AH8-dohs Z21& 7helzoh
}

olZ}= Contiguous/mon-contiguous BWsol] wjg X & &
verd,

[ 16]

® Bandwidth index (3 bits, bOb1b2)
0002 20MHz BWE 7glZlth. 001& 40MHz
fAEZL 71271t} 0102 contiguous §0MHz THH &L
7velzich &, 8OMHzZl =5 o] Al&€rh. one
80MHz BWll 4] channel bonding2 7}2] 7] 32, 80MHzo A
Primary 20MHz @3} Secondary 40MHz 9]
bonding® 0}A] Al&-HATHE A& 7hEZIgh
1002 160MHz(or 80+80MHz)°] EF AlgdEu:= (S

contiguous 160MHz '@ H-E non-contiguous 80+80MHz
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Ag)ye 7ielzith 1012 160MHzo) A primary 20MHz%}
Secondary 80MHz7} AM8-¥tis ZA-E 7iE|th 1102
Primary 40MHzS} Secondary 80MHz7} AM&Erthe A&
7FelZit}. 1112 Primary 20MHz$} Secondary 40 MHz £}
Secondary 80MHz7} Al8-dth= 21& 7he]7d.

A9 ot b7t 0¥ ZF ol soMHzETH ZAY 22 (ie., 20MHz,
40MHz) WgZFL 7ie]l7lz, 80MHz UHEZEzoAME A8 AEE9]
bondingF| o] Al Al8" = b bo7l 1€ ZA$ol 160MHz PPDUAS
fEgE£e  sterla, AAE AMEEC]  contiguous/non-contiguousst Al
bonding® & A+8E F UTh

}

$1¢] oEolA Null bandwidth information (or Non-contiguous channel
information)©] 20MHzT™4] 2] bitmap2 2 7}el# & 79, 80MHzol A 4 bits
Bitmap 2.2 T4 =3, 160MHzo) 4] 8 bits Bitmap O 2 A H AT} Primary
channel S #| 9] & 7-$-, 80MHz 3 bits bitmap, 160MHzol| A] 7 bits .Bitmap_cl,il
FAHEAch =G 160MHzolAl 40MHzE$IE  Bitmap2 TAHAE F9,
160MHzol| 4] X, primary #|'@ 3¢ o f-o] u}2}A, 3 bits (M| E <] Primary
channele X @3} % 7Z-9) bitmapol} 4 bits bitmapo 2 FAHE
AR} ghek, of#l2] E 173} #o], HE-SIG AolA] primary channel %X
BWoll 4] Primary 20 =i primary 408 E¥3l=AE 7HE7]s A R)7F
E§5 3, HESIG BolA A4l¥ Null bandwidth information (or Non-
contiguous channel information)7} EEHT, SIG BolA EFHE HFEE
A4 THAZL F At

°® [ 17] Bandwidth index (3 bits, bOb1b2) in HE-SIG A
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®  Bandwidth index (3 bits, bOb1b2) in HE-SIG A

[ ] 000: 20MHz
u 001: 40MHz
[} 010: 80MHz (preamble fully populated on all 4

channels and OFDMA uses 80MHz design)
| 011: 160MHz (preamble fully populated on all 8
channels and OFDMA uses 160MHz design)
] 100: 80MHz channel bonding with preamble on P40
L] 101: 80MHz channel bonding with preamble on P20
(no preamble on S20)
m 110: 160MHz channel bonding with preamble on P40
[ 111: 160MHz channel bonding with preamble on P20

(no preamble on S20) }

1003} 1012 80MHztE Z o)A 2} primary 4034 primary 20(%, Sccondary
202 A 2S)S EF3E channel bonding FRE JEM I, 1103
1112 160MHzt] 8§ %0j|A] Z} primary 403 primary 20(Z, Secondary 20-%
TH5HA $2)& TS channel bonding H 2 E JEpith

o] #$, HE-SIG B(53| HE-SIG B common part)ol]l EF= = AAgE Null
bandwidth information (or Non-contiguous channel information) 3 2= o}

&} Zo] Heo] 8 & Ak

° [ 18] Channel bonding information in HE-SIG B

® Channel bonding information (2 bits, bObl) in HE-SIG B of

80MHz (=, HE-SIG A ¢ BW 7} 100 & 101 9 #H$): b0 &=
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Secondary 40 2] 31 WA 20MHz A'2-& 71271, bl & Secondary

40 °] ¥ HA 20MHz HEL2 7IEZ) 0 & 3T 20MHz G0l

AMEE A et AL ZHEra, 1 2 HF Ade] AHgdrs

A& 7HEjdn.

= 01: Secondary 40 2] 31 W& 20MHz I

 AH8EA @ Ae 7heslx, Secondary 40 ) ¥ WA
20MHz @ AMgETE A& ZHEAG

L 10: Secondary 40 ¢ 3 WA 20MHz 2L

A2 HETE 2 7te]l7) o, Secondary 40 & F ¥HA 20MHz

Aee AHRHA geEds AL 7HEAY.

®  Channel bonding information (6 bits, bOb1b2b3b4b5) in HE-
SIG B of 160MHz (=, HE-SIG A ¢ BW 7} 110 3 111 € A$):
b0 = Secondary 40 © 3 WA 20MHz €& 7hel7]a, bl 2
Secondary 40 2] F W] 20MHz €L 7}¥]7]3, b2 = Secondary
80 9] 3 WA 20MHz A'EE 7}2]7] 3, b3 & Secondary 80 2] F
WA 20MHz #'2< 7}E]713, b4 £ Secondary 80 o] A WA
20MHz A'E& 7}2]7]1, b5 & Secondary 80 2| 4] WA 20MHz
Adg 7teld. 0 & % 20MHz o] AMEHZA fEvis
Ag 74713, 1 L 87 Ado] AgETE A& ZHE3ch
] 011111: Secondary 40 3} Secondary 80 ol A2}
Secondary 40 ] 3 WA 20MHz AET AMESEHZA &
unlx Adse] A EHE AL 7HEin
n 101111: Secondary 40 3} Secondary 80 ©llA]¢]

Secondary 40 <] F WA 20MHz AdY¢ AMEHA g
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UmA AHEEe] AMEHE AL 7 7o
= Lo} A bitmap X% H]528}A] & 85},

19 dloll A, Primary 20(or Primary 40)°] dl3=He ALEE3 99
ool ] Channel bonding informationol 4] 12 AR wvlEJ UyLa=
e o AY €F FRRU allocation BE(8bits)? FHE User
field§)7} HE-SIG Boll F713 o2 ¥ gl o8 Eo], HE SIG A BW
index7} 100°]3l, HE-SIG BS] Channel bonding information°] 019 ], A
A vl AA A (E S°l, Primary 203} Secondary 409 F WA
Adyol oigdte 242K R E0 die AL €F FERU allocation & 2.7}

CHI1/CH4 2] HE-SIG Bell %€t}

olg]e] ¥+ HE-SIG B 2] Channel bonding informaﬁonQJ E & dE
UERdT, o] dlolA], HE-SIG B2] B 7} o}l#]e] =& (Figure 26-26, and 26-

27) 3 Zo] 74E WE 7HAL=E 4.

5 TS Borven S e s TIhesies
o lj /-I i | . PR e et AL R jehasney
. R Allazaion Sgnaheg : TSI . - tHesica
= for 8242 ancl D242 I Voor Souittia mib- s tue BTN D00 fehannat 2
7 |
U Aimcarian Sigasiing | S R
12 el terlzaedfze [ Lo oo A s e P R I I
e RU ABocytion Sgnsieg subs e
ot G .. fe8282 snd D242 I P SPACEE b TN I BRE a0 _!
B

Figure 26-26 - Default mapping of the two HE-SIG-B channels and their
duplication in an 80 MHz PPDU
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i

User SORCHIC Sa0-6a3 fEr AL-2AZ. TI-243, AT-3A3 eRD SITA .

-

i ARDIATan Lignahng
10248, D A o AL ;, Sher Jgoliic s £ A% DI, Mt g onam

Bofur | RU Anecstion Sgnseng for
A AZrIAD LEeZ4l, ALSdlena DI-242

i Wi ARacEiar SIERMLTg bar
1 BIRAT, G, BI124T 4nd D242
i ARSSeton Tagraang ta1
ARGAT, CLORT, ATAY el CITAY

\,I TR ARGatan BipaRing for
Biddd Sh2ad kb2ad wma Dbl

Uset Specific sut-fids for AL 243, £1-391. AZ-14Y snd £2-242 -

en it st Tar 0 1EAE, SRR RERAE wed D520

e 3p iy Tt A 13d2, T134L, [~

-_..._u.;.i.._.___._EF

LEsl g0 v s Re B8 [ % [ Re ] %)

Figure 26-27 - Default mapping of the two HE-SIG-B channels and their
duplication in a 160 MHz PPDU

=, 7z} A dolA4 HESIGB7F 4 € w,CH1,3,5 7 o d3 HE-SIG
BA R 7} CH 1, 3, 5, 7°] duplication® o] A4= 1, CH 2, 4, 6, 8¢ T ¥ HE-

SIGBA X7} CH2,4,6,82 Z} HE-SIGA R FExo] AL},

9] dolA, 12 A€ HEEso] dig A 9 FERU allocation
=(8bits)?} FAE User fieldE)7} HE-SIG Bell Frlxde= zgdc)
& E9], HE SIG A% BW index7} 100°] 31, HE-SIG B9 Channel bonding

information®] 01%€ ®, CH 19| HE-SIG BE A WA, A ¥A<e o WA
Agd (& E°l, Primary 20% Secondary 409 A ®MA ¢ T ®HA
AEE)el oi&sh= 242t E] tiFg RU allocation field& E g3},
CH39¢| t% RU allocation field: 3|3 Ado] thgdls 242 o] mull
allocation& 7}€]7]31, CH39] 242 o] g3t User fields EF3HA
et o] oA, HE-SIG Bo] X@HE RU allocation field 9

reserved?tE F 54 2 sl Alde] di&stE 242 RUZF Null 2=

41

46



DOCKET NO.: BPV2016-0080

=

AE 7t 7], STALS 3T #2 FalA, a9 242 RUZF NullQlA]E <&

& eleh

o}Z]2] o= channel bonding information2] EtTE L &#HE Vel

® [ 19] Channel bonding information in HE-SIG B

® Channel bonding information bitmap (1 bit, b0) in HE-SIG B of
80MHz (=, HE-SIG A 2] BW 7} 100 3} 101 & 7 -9-): CHI(Primary
20) 3} CH3(Secondary 40 2] 3 ®4] 20MHz) ¢ HE-SIG-B °l| A €]
|3 BEE CH 49 AH§ o5& 7}e]7] 3, CH2(Secondary 20)2}
CH4 (Secondary 40 2] 5 W& 20MHz)2] HE-SIG-B °l|A2] @3
ABE CH3 9 AS 9% & 78k

®  Channel bonding information bitmap (3 bits, b0b1b2) in HE-
SIG B of 160MHz (%, HE-SIG A ¢ BW 7} 110 3 111 & 7Z-$):
CHI1(Primary 20), CH3(Secondary 40 2| 3 W& 20MHz),
CHS5(Secondary 80 2] 3 s 20MHz), CH7(Secondary 80 <] A
WA 20MHz) 9] 2z} HESIG-B o429 sl5 AR CH 4(b0),
CH6 (bl), CH8(b2)2] AMS o]%E 7}2]7] 3, CH2(Secondary 20),
CH4(Secondary 40 2] % & 20MHz), CH6(Secondary 80 2] %
¥l %] 20MHz), CH8(Secondary 80 2] ul W] 20MHz) 52 z} HE-
SIG-B ol A1 2] #13 A® i zF CH 3(b0), CH5 (bl), CH7(b2)2] AH-&

g5 E 7ielich

A9 MEBA, 12 4HY H=0] L ALEL2RU)SY B
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29 % FAH(RU allocation B =(8bits)9} #HF User fieldE)7 HE-SIG
Bol] 7t o2 xFHEr} ¢S E°], HE SIG A9 BW index”} 1000) 3,
CH19] HE-SIG B9] Channel bonding informatione 10]%¥, CH12] HE-SIG
B2 Common parto] CHI1, 3, 49 ©$t RU allocation fieldE°] E g5 o]
A g

HE SIG A2] BW index”} 101°]31, CH12] HE-SIG B2] Channel bonding
information> 1°]%, CH12] HE-SIG B2 Common parto] CHI, 3, 40| thgh
RU allocation fieldE°] E@Ho] AFsti, CH22] HE-SIG Be| Channel
bonding information<> 0°]%, CH22] HE-SIG B2 Common partell CH2, 4°|
i@ RU allocation fieldE°] g o] A4} o] w, CH 19 HE-SIG Boj
2" cH3ol tg RU allocation fields CH 30 3|33} 242 tones?
RUZ} Nullo]g}= R& 7HE]7loh. o] oolA], RU allocation field £
reserved3tS & EA &L A9 Adol tgdE 242 RUZE Null =
AL 7el7lm, sTAS ST @ A, oW 242 RUZF NulSlAE @

% ek,

= 232 B g9 o dAAde] & AP FA (EE JNAF AFA) Z
25l A (EE B FA)Y dAHA F4E& JdEhiE ESEoIth

AP(100)= E2AAA10), w2 (120), 547113008 =E=FF F
otk ZHlelA(150)E T 2AA160), YIEE(170), FT417]1(180)F
Tge 4 Ak

$54171130 2 180)= FAH AEE £/ £ Y3, dF S0,
IEEE 802 Al=¥d] @& &7 AFE TIAL 5 A Z=AA4010 H
160)= 24171130 £ 180)9} AZ=Ho] IEEE 802 AlX®o] wE £

AE WEE MAC AFE€ 798 5 At Z2AHA010 2 160)T

43

48



DOCKET NO.: BPV2016-0080

Aed 2 235 g9d dAd89 s .EE g olde =g wmE
AL Y=y F4E + Ut =¥, ded B 999 g
AAldo] @ Ap @ € o)) FALE TS EEo Hra2 ¥
170)] AFHzm, =AM R 160)0] st A" 5 ok
H22](120 2 1700 Z=AAa10 2 1600 dRel EIEHAY EE
Z2AA4110 R 160)9] 9] A FHo] T2 AA(110 R 160)9 F A <]
Fao o3 9422 & At

HeEd AP ZX@100) 3 ZHolA X500 digd dEe HE
T4 F4 A2"E(eE E°l, LTELTE-A A2")oA 9 7A5 Zx] @
g2 FXo gy Z42 388 F ok

A9t 22 AP 9 ZHoAH Fe FAHA FHL, AEE B
wge] Tgd AAdoA AEF AgSe] SHHoE FALHAY E=E
2 olie] A6z FAld HALIEE FIY F Jdon, FEY
e 324 st P& Aot
E 24 B die] g AAde] wE AP FX EE AHo0A A9
Z2 A A AL FEE vERAT

AP E% 2Holde ZAME B4 AlF(ayer) TEE 7HE F
A3, & 23& o]E AFE FolAl 53] DLL(Data Link Layer) &2 MAC
A B.A % (sublayer) (3810) 9 238 AFE820S IAFEHoR QE}ﬂt}. X
196141 A8 vle} o], PHY(3820)& PLCP(Physical Layer Convergence
Procedure) 70| (3821), B PMD(Physical Medium Dependent) 7} #(3822)&
g 4 Atk MAC A27A5(3810) 2 PHY(3820) 2% 7d¥ye=
MLME(MAC sublayer Management Entity) (3811)2t3 F3dlejx&= g
MAAEL 2tz =@s. ojgjgt A E3811, 3821)2 AlF Y 7|Fo]
=5 AS @ Aulx Qe H o) A8 AFEd).
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&3 MAC F&& AF3H7] 91814, SME(Station Management Entity)
(3830)7F Ztzhe] ZEold o] FEAFTE SME(3830)E, Wk #E
ZdQ W EAsAY EE M2 Ho|Z(off to the side) JET A=
2y £ =, AS SYH Aotk SMEGSI0)S] FHE V)5ES B
FA0AN FARez Hystr @, dutdez ol F AAE830)E,

g AT oy AACQMEEEREH AlT-FHAHY FHE TS,

rr

AS-54 HergEY &2 A 2Fse F9 71vg 928
Aoz 2y F Uk SMEG830)E ¥ oz vk Axq #g NAE
X35l (on behalf of) ©]2 & 7I5EE TPz, EF ¥ Z=EEFTE
FEE T Ao

= 24004 EAFE AAELS G WHoR FxHLIT. =
240) A= GET/SET =& o€ (primitive) & D& .E-!‘;?}Rl A&
ehth XX-GETrequest ZE|WE|EE Fo]3 MIB attribute(H2] R
7Nk &4 Ar)el g 2357l A8 A8€Ed. XX-GET.confirm
TYEHEE, Stamus7t "AF'A BolE AP MB £4 FR Fge
g Esln, 28A %o Status BEolA o] XAE 2 HEsEr] 93]
AF4Eth. XX-SETrequest Z|HE|EE AAE MB £40°] Foi3
oz AHAAHEF a5zl sl ASET A7) MIB £4°] §A
FEAL uiste AT, ot T TF0] FYHE AL 2F e Aol
22)3, XX-SET.confim T B E]E & stats?} "F3"U At AA=A
MIB £4do] 234 goz HAFHJISE AAYso] F3, 23R ¥l
status BEo] o8 =AEL W7 #3 ALgEd. MIB 4 53
F&e dguiste 3%, ol AT FFHol FAHASE &t £t

= 24904 =AstE ulel Zo], MLME (3811) @ SME (3830) &
ookt MLME GET/SET =2 0E|BEL MLME SAP(3850)& &3h49
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aEPY & Ut =W, ©Fd  PLCM GET/SET ZoErEo],
PLME_SAP (3860)2 E3]4 PLME(3821)9} SME(3830) Atolo]r] mgg
4 %131, MLME-PLME SAP(3870)& G3i4 MLME(3811)St PLME(3870)
Atolol A meg 4 Yot

ded 2 239 AAdEL dgd £a& 53 78 & Ik

Eof, £ 239 GAAEL d=90°], F4ol(firmware), 2=ZE E o]

8
i

aREL] 2F Tl o3 FEE & AT

H
rr

st=gojol o T Ae, B Lo AAdqEed wWE e
sl == 2 o]ite]  ASICs(Application Specific Integrated Circuits),
DSPs(Digital Signal Processors), DSPDs(Digital Signal Processing Devices),
PLDs(Programmable Logic Device;), FPGAs(Field Programmable Gate Arrays),
Z2AA, AESE, vlolaz FESY, rlojlaz T AHAN Fo s
Fd€ + ok |

Heloly} AZEgolo] 2l FdE A, B Lo AidEd
BE PEe ojddN AHE J% Ex 58S FRSE TE, AR
E= g+ So Y= FAL & Aok 4zZEde] mEE WEY
fFRo ARl ZaAA g8 FEE F At 47 [WEy FHe
A7) ZEAM WE mE SRl A, olv] FAY TFE Ful
o3 471 ZRA A HolEE Fu e F AT

A&d wiel Fo] AAE B @ ugAEId AAGejd] o
A dEe FdAr £ 2EEe FEsia AAg 5 O JES
xﬂ%’"ﬂ‘}i‘:}.. Arlele £ e aidAlst dA FEHe FEskY
sl g Slg 7lE 2ok dE FHA= §rlY 53 AFTF9
Hejo] 7lAlE B 239 A 2 d9eozrRE HouA g Ed
ellA 2 29e ggstA =4 2 ¥3AZE F ASE oA 5 dE&
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Aol mebAl, X wHe oirlo] vehd AAgEEe] Awsels Aol
oz, A7A ANE A9E ¥ AFe 5PEd s AR
MAE RosEs Aot =@, oPdAE B FANY wgaw
AXaol date] E=Asm ARHAAYL, B PANE e 539
A @R ohiskel, ATEANN TS B GAMS axE
Roldol flo] el Wao] &ake sEworld T4 AAe A
Aol gal Ge WPANI As® AL BB, oY WY
aNse ¥ 9AMS J1&d Apgol Agozvy AEdes
olelslol e eHE Aolth.

o3 e RAMAE B s 9w weel B A@sn
sem, wao W ¥ 9Us A¥e uFdes A8 4 Aok
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[533789]
[37% 1]

2ARWLAN) AlagolA  Fasts  HOMETA] AEE
FAsH= g olAl,

A 1 STAo] Ao} ARE T st 209 ESIG) J=, @ s

et FA Zd9e TS,

A7] A 1STA°] A7] A" F4 ZH YL A 2STA HA$35H,

47 siG BEE 7] doly F=% B3 Hely Ado] s
AA 4 F 3w o
o
Agel AEHE A A48 JEiE ANA IRE TFIE, A=

41 .
[37% 2]
A 1 Fll 3leiA,
471 @ AANAR R vER %éi% 7HAH,

A7) vERY] 2z mEES Ay dx dYE W 23 =379 us
AY Fdol 2tz ggsts, AE $41 u.

[237% 3]
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