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(57) Abstract: The present specitication proposes a method for transmitting and receiving a signal, and an apparatus therefor, and
more specifically, a method for transmitting, by a first station (STA), a signal to a second STA in a wireless LAN (WLAN) system,
the method comprising the steps of: generating a training field including a basic training subfield for each spatial-temporal stream and
a training subfield for each spatial-temporal stream on the basis of the total number of spatial-temporal streams, wherein the basic
training subfield for each spatial-temporal stream is composed of M (M is a natural number) orthogonal frequency division multiplexing
(OFDM) symbols on the basis of the information indicated by a header field; and transmitting a signal including the header field and
the training field to the second STA through a corresponding spatial-temporal stream.
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173-2] RF(Radio Frequency) A ¢1-& 7FA| a1, t}& 2E|o|d AR e} A5 &
TS A E = S

ZH o] Ao} Ao F FAlF
ZRAM =, ASH= Ao £
A A8k ROl 7]Hkate] F3F AL 2 EHE T
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%312 3the] OFDM Al ol tl-g3h= TRN A B = F-2 5 LpERd
=

% 32% X332 F 719 OFDM 4l &l t]-g-3l= TRN A/ B E &= 25 e
=

L= 345 A 7l o] OFDM Al &9l o) §-3h= TRN A B2 = 25 vHERd
=

%35 2 =362 ] /2] OFDM A & t-&3F= TRN A/ B = 25 Vel
=

% 372 Al 7l el OFDM A4l E-of t)-§-8F= TRN A/ B2 = G- 2 5 L EFd
LEHolt),
=382 o] Al 7l 2] OFDM A4l &l t)-§-8F= TRN A/ B E = F- 2 5 e

LEHo|t),

%39 Fulg o] o oo uje} TRN 225 X33 A5 5 A435l= WH S
el 5L o)t].

L 40 gt vlel 22 WS Fdstr] A g A A E Ay str] Ag
LEHo|t),

o] AAIE A% FH

ol s, kel whE nigh S AN YUl S H Y A Fastel FASH
Mg ach A E St @ olshel AAE FAT AHE B el A H
QAN E Ay shaid shiz gloln, B ol AAE 5 Q= fA

A B e S hER L4 3z R0] oh e,

= Al
ol 5ol AbAle A& ¥ urg o] A F o] 8l 2 AT eY] SelA A A
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[102] g o] A 8 H = o)Al Al A8tk SA T o 9o
olslel| A= o] FFAl Al 2Bl o] A A AW Al ~Elof Tl -4 4 5
g gt}

[103] 1. =X W (Wireless LAN. WLAN) A] =&l

[104] 1-1. A AJ 2~ b

[105] L1 AR A 2R A o] A E e o)t

[106] % 1e) EAE vhef o] Al Al 'L St o] 4] 7] E A H] 2 M| E(Basic

Service Set, BSS)E X313t} BSS+ Al 54 0 & F7]3E o] Foj A A= E AT
T~ A= 2E| o) M (Station, STA)S] ¥ go|t).

[107] STAT " A 74 <5 A o] (Medium Access Control, MAC) &} 41 uff A of] off gk
= 2] 7 5 (Physical Layer) Q1] | o] 2 & ¥ gel= =] /A Z A, A 2
3 Q) E(access point, AP)2} H] AP STA(Non-AP Station)S- 3313}, STA ol A
AFEAL7F 22 sk ol @S Non-AP STAEA, @8] STAR AL 3 o=
Non-AP STAS- 7}2] 7| 7] &= ¢t} Non-AP STA T @' (terminal), 541 &-<~A1

1 (Wireless Transmit/Receive Unit, WTRU), A}-& A} “4-H](User Equipment, UE),
o] -5 (Mobile Station, MS), & -8 @ Z(Mobile Terminal), ®== ©]-& 7}J A
Y (Mobile Subscriber Unit) 59 t}& M3 o 2 2 2= 9t}

[108] 18] 31, AP A2l ol Al A3 ¥ STA(Associated Station)ol] Al S-41 v A & -3
Tl A 2~ (Distribution System, DS) 2. &2 2] A &8 A|F3l= 7l A o]t} APE
A5 A7], 71X = (Base Station, BS), Node-B, BTS(Base Transceiver System),
PCP/AP(personal basic service set central point/access point) H=3= A}0] E A o] 7]
Zow By 2y 9t

[109] BSS+= Q1 3 g} 2~ E B A (infrastructure) BSS ¢} 5 # 4 21 (Independent)
BSS(IBSS)& 43 4= gl ).

[110] % 1o =A1¥l BBS: IBSS©| T} IBSS= APE ¥ 39131%] k= BSSE 2| v| 3}z,
APE X395t A] o m = DSE O f o] ]85 X gFoba 7] ¢hv] A
Y| E 9] =1 (self-contained network)E ©]& .

[111] =2+ FAN A 2" 749 & o & YEd =0t

[112] %20 Z=AE BSS& Q2 e~ E 8 A BSSo|t} Q12 gt~ E 2 X BSS+= s}
o]/g—g] STA ¥ 2 APE Eﬂ%}u} o] hVA glr/\E = ;‘q BSSOHH ]:]]AP STAS /\]_olg]
TR APE 7 f-8ho] o] Fo] A= Zlo] & o]}, H]AP STA <ol A4
Y A link)7F A H 7 $-oll 3= B]AP STAE Alo|oll A A1 EA % 753}

[113] =20 =418 npef o], H4=9] Q1T et~ E g A BSS=DSE 53 3=
AA= 5= k. DSE E-&lo] A 520 BSSE 8 A H| 2 A E (Extended
Service Set, ESS)e} gt} ESSol] 35 = STAE-S A& 5413 o 91,
S A& ESS ol A H]AP STAE &4 §lo] TA18HAA afi}e] BSSoll A th&
BSS®= O]EE‘]— 2= olq_

[114] DS+ 9 APES 25 M A Y5 (mechanism) & 2 A1, BEE A



10

WO 2019/013431 PCT/KR2018/004125

[115]
[116]
[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]
[125]

HENAL 2o+ gloy, &g P Mu) 25 Algd o Aok 2 FH
el A = ol & Al gke] it ol A ], DSi= W 4 (mesh) Y E Y A9} - T4
HEANAD 5 YL, APEE AR AAANA F= 24 72E8d 75
A

o] -& vt o & FA W Al 2gle A Ad Fwd vk ol T el A g

1-2. T A ~Elof o] Ald Hd]

L3220 A Axg e e A 29 52 A2 918 60GHz
oMol D& Adrgslr] Ygh ol

5 30)) A E Hhef o] 60GHz th ol A= 470 9] Al d o] -4 & 4 glom,
Auk A o) 9 F-2 2.16GHzY = AT} 60 GHzA A A& 7153 ISM T & (57
GHz ~ 66 GHz)-> 7} /-3tef uhe} th 2 A 742 4= o) dubx o 2 & 39
A A T A 2= BE Aol M ALE 7He 8] default LB ALEE
ULt TFE A Qg Tt o] A Aol A AE 2 E A 3 AEE Ao,

ruim

o] Z AW BHo] B8 gk OhEk, A By B8 e G
QLo ¥ uhg e 5 A del] #u A ek
4t A A e A A B S ek /] R A el i 4]

gk o)t}

5= 49] o] += IEEE 802.11n A| =8l 0| A 271 2] 20MHz 2 €& 2 &3} 40 MHz
Ad B o= F2eh= A S o & 50 A} IEEE 802.11ac Al =81 9] 7 -5-
40/80/160 MHz A d &1 o] 7}s& A o]t}

5= 49 oAl A1 270 9] Ad-& 5 2] (Primary Channel) ¥ B2

A 9 (Secondary Channel)& 3£ 3t3to], STAT d7] 2719 Al = 5 A d ol o &
CSMA/CA Y2l o 2 Y A& AES 4= 9t} 7k = sfjdo] A3 o >t
2V A (backoff interval) E¢F §-F-(idle)ate] W 9 3 FH-&E 7} 00] ¥ = A Aol A,
Bz Ado] &4 Ak E 501, PIFS) &¢F 7Sl 4, STA= F A d &
Bz AQdE& Aadste] tolHE A5 At

ohRk, = 40f o] AA 7Hte 2 A B ol S sk A9 g uhe) ol
—Zriﬂ%ioﬂﬂi WMo IS ET R E Y= A Ao A Bz Yo © 7k
“EH FA g 7 5ol ghato] 2 i o] 7hsstr] widel] )
]‘Jx—iol‘jﬂ u| A 3ol frAsHA t-&shr] o vl &
olof ufg} ¥ g o] A Ho M= AP7FSTAE Al 2AEH AR E

o ol

i Jo
o,
;

_‘

2

A&l 2AEE 7Hto R J &S Fa o= kS Al gkgin. gk, E oy o
thE o Sl M= e A 7dbeto] T s ~AEE T
=YgAor FA Vwte g Y J&E T s WehE Algkgit of= e, &
g o] thE2 A S o) A = W T (beamforming)©ll 7| WESFo] F-7F & f-(Spatial
Sharing) 71\ & &3l T41& =3 ab= gl el Algkeict
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[126] 11ad 7] ¥k DMG BSS Al 2=8lol| A ] 2] o] A[7h& v¥] & bA 5 & o] &
Sk B3 717 9] B8] TS S A4 T2 Access Period) i A4 H 5 e
Spbe] B2 b o] A2 B A e Aol @ W4 A 7 4 AT
o]} L& H & AL7ke] tf gk A H = AP I=+= PCP (Personal basic service set
Control Point)®l] €] 3l non-AP STA ®-+= non-PCPol| A| A%< 4= it}

[127] % 50 A F o 9} o] shi}e] v & 1AL s)u)o] BHI (Beacon Header
Interval)¥} &}1)-2] DTI (Data Transfer Interval)S 3§13 9= 91T} BHIT= = 49])
= Al ¥ Hpe} o] BTI(Beacon Transmission Interval), A-BFT(Association
Beamforming Training) ¥ ATI(Announcement Transmission Interval)E 32513 5=
A

[128]  BTI:= &t} o] 42 DMG H| & Z e 9l o] HEE 4= = ks
A-BFTT A 8@ 81= BTI &9 DMG B] & 28 & #43 STA
Edo]do] ¥ = -7k o7 gt} ATI= PCP/AP9} non-PCP/non-
Abolel] 73 71uke] e & 7S o] gt

[129] S A, DTI(Data Transfer Interval)i= STAS Alo] 2] X @ nl3to] o] Fo] x| =
TZFO B2 A & 50 Al HEe} o] sl o] k2] CBAP(Contention Based Access
Period) ¥ &}1} ©]4}2] SP(Service Period)7F &&= <= At} &= 59| 4 =271 9]
CBAP# 271 9] SP7} &G ¥ = o & SAshaLl 9l o), o] = | A[ 291 A o g A
olof g+ = Q= glth.

[130] ojatell A= - g o] A& FAdwl Al ~Ele A o] Ee]AlF A el o &l
TAA R A

[131] 14 ==AF T4

[132] &g o] A ANl whE FAH Al AEl o)M= v2-3 & 37HA] vh&

&

=

-

o o
£

*7

STA

L
ot

> O

[133] [3E1]

PHY MCS Note
Control PHY 0
Single carrier PHY(SC 1,..., 1225, ..., 31 (low power SC PHY)
PHY)
OFDM PHY 13,...,24
[134] o9 AL WMz RESL A7 go|dt QA E B0, 22 A& =
A E = Q

WEA]7]7] 9lal o] &8 5 A} Al wel o) 5 F AY mE)
[e]

[135] = Y B 7S et Hg ol
[136] . DMG (Directional Multi-Gigabit) & 2] 7] 52 5= 60l A ¥ vhe} &
u}

j
AEse FEH R ¥aka AL AU Ok, 27| md]

2

1

(@)Y

rlo

N,
=
-0

s
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[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

WA 9l WE o] 74 WA L ALSE = Wy Aol oA 2ol 2 71

6°ﬂ SN E vRe) o)
2 CE (Channel Estimation)
jolz=g2 A tolg H=
FeE 5

L7 H 2R 569 A 29 du] Hro A& A et g
wtold,

T-A A o2 & 7-& SC(Single Carrier) . =7} o] 85 = 4 & “A]SFAL AT},
SC EroM gt 259 o 27]14HE& Yetll= B B, MCS (Modulation
and Coding Scheme), B ] €] 2] A o] = vJEhl= A B, F7}14] 2] PPDU(Physical
Protocol Data Unit)®] <=4 ol & Uetdli= AR, 37l elg], Edlo|d Aol
Aggregation &1+ Wl Ego]d @ % o] 3 w}X] 2} RSSI (Received Signal Strength
Indicator), 4 Y(truncation) ¢, HCS (Header Check Sequence) 52| A R &
e 4 Qo IS & 70l A vRef o] ST =4 B E ] R
H| E E(reserved bits)S 7} 3L 9l 01, o] 5] Aol A<= o] o} & F K
HEES 283 F5 gtk

Egh 5 82 OFDM E.=7F 485 = 299 gt o 7414 ¢] 745 A8k
SATH OFDM 3|t = 2~ E % o] 27[40& HEtH = F X, MCS, o] 9]
ol & veh &= J 1, 714 <1 PPDUS] &4 o -5 vretll= A R, i 7 g4l
Ego]yd Zo], Aggregation o3, Wl Ego]yd 27 of H- wlx]9} RSSI, At
o] % HCS (Header Check Sequence) 52| A R.E ¥gsk 4= 9Jr}. Egh & 89
LA vpel o] FY=2 v EY FR ¥ EES 7HA AL §lor, o]5td]
Ao = R 79 A a7 R oo A FRHEES 28T 5
o]

Ae 6& Hl-9} 7Ho] IEEE 802.11ay Al = §1-& 7] lad Al =80l &0 =2

AEEE D MIMO 79 =90 efstal vk 1layell A AEEE 2
MIMOE 7@ 3}7] #1384 3= Al & PPDU 727} B 281t} =, 7| 11ad PPDU
TEEE AN S AT s A EEH I MIMOE 91387 ol &=
A 7F At

ol & H3l Hl A e A dr] A H A ZAE, HAA HY 2=
Hol 11ay @& 9§ ’\Hfﬁ% s A 5 o, A7 AFA Zold
e g Folo] Ad & =l

L 9¢ 2 U o H}% 2%k & e EEP%PPDU?E? LA G ol

L 9o 7ER S A G Aol A 25 F ot o) t-e 3 5 T

270 o] 3o AE & 2 sk S v, A Aol M AFE = F ke o (el
L. 83GHZ) /\}O] oli= LA 719 F9k= ) 9 (ol :400MHz th &)o] EAE 5= A
| Ze]sh& (B AA] STF, 271 4]

A3z el 32 g] &2 STF (Short Training Field)
o2y, %

SE ST
- = | L g—
Adedor LR E 93 TRN(Training) H =5
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[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

:CE)©°] duplicate® A %% =], ¥ g
400MHz t) 9} -& Z3le] @l Al Ze] 4l
H = 9] A (gap filling)-S 218 3 5= AT}

o] 74-9-, &= 9¢] LA ¥ nfe} o], E ol wE PPDU ?Zb ay STF, ay CE,
ay 3| B, ]Oliﬁ(payload)g AAA ZEME, #HAA ST D ay 3T A

o] F-oll Frh o= HEsh= el E 7HI vk whebA, dlt] F= vhgol AF =
ay 3T, ay Payload 2 & &-& ¥ o AL&¥ = A &5 T5to] A5 5 Aok
ols}, ay STl & & AA] ST 2} 7-%-317] #38ll EDMG (enhanced directional
multi-gigabit) 3l ¢] gyl fx Qo s WAL 85t AFEE =9

A o &, 1layoll 3= & 670 3= 8709 92 2.16 GHz)o) &4 & 4= 9o,
WA STAC Z 3= H o 47l 9] A& Ersto] AEk 5= vt o]l ay &l T 9} ay
Payload:= 2.16GHz, 4.32GHz, 6.48GHz, 8.64GHz t) & Z&-& 53] A43F =
o]

EEE e gt vhe} & Gap-Fillinge T8 5h 4] &L #HlAA ZEQEL
HkEsle] A5k wje] PPDU X S A] 13t 4= 9T},

o] 73-9-, Gap-Filling & 53] 5} %] 9o} &= 8ol A o & T AJ¥ GF-STF 2
GF-CE Z = g]°] ay STF, ay CE % ay oﬂti BE dAAl ZHPE, dHA 3l 2
ay 8|t A o] Fofl FofS o= AFeh= FefE 7

102 ¥ el A8 75 ¢k PPDU 25 (Fds] EAISE =i o)t} A<t
PPDU ¥ -2 71dts] g efshd &= 103} o] Yehd =

%100 A1 E vpe} 7o), 1lay Al 228l A& 7153 PPDU % - L-STF,
L-CE, L-Header, EDMG-Header-A, EDMG-STF, EDMG-CEF, EDMG-Header-B,
Data, TRN ZEE ¥ 3ot 4= 9o, 7] =52 PPDUS| & H] (o: SU PPDU,
MU PPDU &)l ute} A8l 4 o =2 3k 5= Qi

&} 714, L-STF, L-CE, L-header ¥ =& ¥ &}3}= H-¥- H] EDMG % &
(Non-EDMG portion)©] & ¥ &t 4= )31, v} 2] H5-2 EDMG & &9 o] &

g st 4= 9l ). g L-STF, L-CE, L-Header, EDMG-Header-A =52
pre-EDMG modulated fields2} ¥4 € 4> 131, Y %] F-& EDMG modulated
fields2} ™ H = 4= At}

719k -2 PPDUS| (A A A]) 22 BE -2 2| 2! 5 (packet detection),
AGC (Automatic Gain Control), =3}~ 2.3 Al =4 (frequency offset estimation),
5713} (synchronization), 7 (SC == OFDM)2] A A] X Al Y =4 (channel
estimation)®l] A8 4= At} Z el 5] 9-& OFDM 37! 2 SC 7l o] o 3
52 5 A} olu, 4J7] Z ] &2 STF (Short Training Field) % /7] STF
H T o] F o] §]%|%t CE (Channel Estimation) 2 =2 -4 2 4= 1t} (The
preamble is the part of the PPDU that is used for packet detection, AGC, frequency

o & AA el A= 7h Al Abo) €
53} g7 B Aol A 2 STFS} CE

offset estimation, synchronization, indication of modulation (SC or OFDM) and

channel estimation. The format of the preamble is common to both OFDM packets and
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[153]
[154]

[155]

[156]
[157]
[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

SC packets. The preamble is composed of two parts: the Short Training field and the
Channel Estimation field.)

3. 2 dtvgo A& Jhedt Ao

ojstell M=, &7 9k 22 -4 ol 7]Hketo] OFDM R0 M 2] TRN M E A= E
T4 3= W (5, EDMG OFDM PPDUE 9] $F TRN A H =) 2 o] o

7]4ba}o] Ab7] TRN A B =2 3813l Al § 2 $5=A151= Wb o] o 3} 9]
A8 Arg gkt

olof, WA E o] 28 7}5 3 OFDM F. =0l A ©] TRN A B Z & G329
o &l A 3] A gt

3.1.OFDM 2= 4 ¢ TRN A B2 =

3.1.1. OFDM TRN A H A &= 9] A[f ~

- g o] w2 H, EMDG OFDM PPDUE 91 §F TRN 4] H.32 = (TRN subfield for
EDMG OFDM PPDU)+ OFDM Y. 2] EDMG CEF Y-i= OFDM .= 2] EDMG
STFE o] 83l 4= 4~ )} &=, PAPR (Peak to Average Power Ratio) A ‘&<
¥ sle], 471 EMDG OFDM PPDUE 9] 3 TRN A B = 1= PAPR A 5] £&

A HAE o)l &3] A= =9

ojof], H A E uhdo) A& 7}'5 3 EDMG CEF E o thal “A|3] A
U A

EDMG-CEF 2 = 9] %= EDMG PPDU7} A %5 1= <142 91 2.16 GHz
A g I A 2E-H Q] A9 (igrs) 0l 7] HESHE (The structure of the
EDMG-CEF field depends on the number of contiguous 2.16 GHz channels over

which an EDMG PPDU is transmitted and the number, igrg, of space-time streams).
%14, EDMG-CEF =9 4o 5 gl Abg-¥ = Aol NoJ gopisrs,, o

N

iSTS Al 223= N gholl whel &= 11 WA &= 303 o] H o] H) o] 7] A,

Seq™"igmn
7] N& 176, 385, 595 2 804 = ahut9] 442 7H4 = doh
5112 AR 2ERE Segivy, 1765 HERA 20| aL, B 12+ E 1
AR 2EHE Seqissgn 1765 HEFH B o]t
132 % 145 A AE

—_— Dﬂaﬂ SeqiSTS[eﬁ’ 385% L+E]’1{H EU&O]E,

~EYY £ vEbd Eolt
eq STS; ight, 385

Olt

w5

-
i

152 % 162

ol
o
>,
o
|

E 17 WA B 193 F1E AT 2EHE Segiisg sos S HERI SR 0|51, 520
WA 522 FREAIRE 2ERE Segisrign, sosE WHERA H o] T

523 A & 262 F1F AR 2E R Seqiteg sos s HERH B0 AL, K27
WA 52302 &1 AIE SEE Gogins,, ), g0 5 HERA RO

o|lu, 2.16 GHz A €% %3] EDMG OFDM E.= = A1-8-3F EDMG PPDU A 42
A, i WA 3 A 2EHS 98 3k o S ol A 2] EDMG-CEF Al 8 2~ &
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

sl7] grob A 3} ko] A o= = Tt o)W, Seqisvin 176 R Seq g 1761 = 11
3 129k o) AolE A A
[=411]
EDMG-CEF.173, 177 = [Seq =i 176, 0, 0, 0, Seq s, 16], for isps =1, 2,3, 4,5, 6,7, 8

4.32 GHz #| 4 & &3l EDMG OFDM .= & A}-8¢F EDMG PPDU 7 %-& 93,
i HA A AEY S A% Fuha o o ol 4 2] EDMG-CEF A ¥ 223= 817

/\tﬂ/ujjr 7Lo] 744,] =] Z,: }1;} o]uﬂ
Seq’stsiefi. 385

)

iq
Seq “right, 385
=5 13U 5 16E o] Hold e
[412]
EDMG-CEF 35638 = [Seqssp 385, 0, 0, 0, Seq g 385, for isps=1,2,3,4,5.6,7, 8
6.48 GHz # 9 -& Z3 EDMG OFDM E.= & A}-43F EDMG PPDU A &< 94,
i WA 3 A7 AEY S 98 a4 of 9ol A ] EDMG-CEF Al @ 2~ &}7)
FoFAl 3} o] HojHE 4= ), o) uf,
Seq’s iz, 595
=4
=
Seq’smgnt. 595
= 5 17 WA 5229 Fo] ol = ol
[ /\13]
EDMG-CEF596 596 = [Seq™1efr. 595, 0, 0, 0, Seq™syigns. 505, for isps=1,2,3.4,5,6,7,8
8.64 GHz A '2-& 3-8 EDMG OFDM X.= % Al-8-3 EDMG PPDU A 42 93],
i A Z A AEYUS 8 a4 o 9ol A 2] EDMG-CEF Al @ 2% 3}7)
Zrokal gl 7o) A eolE 4= 9t} ]uﬂ,
Seq'siep. 304
=4
=
Seq"smsighs, 804
= 223 WA =309 o] AoE = dn
[572]4]
EDMG-CEF' 05, 05 = [Seq™sren 804, 0, 0, 0, Seq’™iqne, s04], for iszs =1,2.3,4,5.6,7,8
OFDM &% 2| o] E Fs7} Ngg * 2.64 GHzo| 21 & A {F -3 Ts = 1/Fs%)
T, A ZF g Gl A 7] EDMG-CEF 2 = 2] 4 313 (transmit waveform)->
7] S8k o] Aol ek o] 714, Neps 44121 A d A5 i
=
[e)

(£ 23 Ade) A5RE Hepa

rh:sLoﬁ
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[175]

[176]
[177]

[178]

[179]
[180]

[181]

[182]

[183]

[184]

[5=215]

! wlgT, )

Ridpy

FeoniccEr (qu ,): . 7 Tome
\[‘;\;STS ‘ZV,- i

EDMG-CEF

N Mg : 8
' Z Z {Qk L) g [P EDMG—CEF -,Ls,gj,r EDMG - CLF™ exp(jE;zkAF (‘12': Tt tons ))>1 == N;;ﬁe—izf

k=-Nigigre=i
7] sk Aol A 7 spebi] B E & thgah o] Ao = .
[=>16]

\; Towne

N N S .
N pnve —cor = N sT _?\:DC is the total number of active tones

Q.&» is the spatial mapping matrix per £ subcarrier

P

roaso_cee 18 the EDMG-CEF mapping matrix defined below

f\fgijﬁ,(}{g is the number of OFDM symbols m the EDMG-CEF for a given total number of space-time

streams Ngrs detined below

[ ]m , is a matrix element from m™ row and »* column

W(q TS ) 1s the window fimction applied to smooth the mansitions between consecutive OFDM symbols,

Its definition is implementation dependent.

o] ahel| A =, A o] 3H 9]} OFDM TRN A B8 = o] A 2~ & 4] EDMG-CEF
e A A~E B8l dAIE FHOE B A Atsh= A4 o)
gAIE] AT et bRk, 2 g o & AA dlo) mEw, o] d i 9
'EDMG-CEF Al 8 2~'5= t}& Al ¥ 2 (o]: EMDG-STF A ¥ 2= &= PAPR A 59|
FX e AEME AGE 5

3.1.2. OFDM TRN A H A= 9] A& Zlo]

el Al 2251l A 1= OFDM K.E7} oyl SC =] TRN A B A =of] of o 4 7
4ol gt} o|w, 7] SC F.=9] TRN A B =5= TRN_BL#le] whe} A & &
Aol o] TRN M BA= A FE 7HE 4= 9l ol w|, 7] TRN_BL 4L EDMG
Header-A & = 2] 'TRN Subfield Sequence Length field' gkoll whet =27 A4 = 5=
At} ol 22, EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 0 <!
74§~ TRN_BL-Z 1282 A % ¥ 31, EDMG-Header-A 2] TRN Subfield Sequence
Length field 7} 1 €1 7§~ TRN_BL-> 2562 ‘4 %4 ¥ 31, EDMG-Header-A 2] TRN
Subfield Sequence Length field 7F 2 ¢1 745~ TRN_BL-Z 64= A 742 5 )t} o] wf,
EDMG-Header-A 2] TRN Subfield Sequence Length field 4k©] 0! 7 9-3= 'Normal',
191 73 9-+ Long', 22! 7 - 'Short' & 2| V| 5= AT},

o714, SC X2 2] TRN Al 253= 87 roh2 3} 1ol 6 7l ol = d|o] 4 5.

A% 2= (Golay complementary sequence) Ga2l Gb = 14 = 4= it}
[+4]7]
TRNiasic = [Ga'n, -Gb'n, Galn, Gbin, Ga'n, -Gb'n]

A7] Gkl ol A i FZE Al E 2 E " (space time stream) H== 215 A Q)
(transmit chain)& 2| 7| & 4= Q) T},

9 AF4e 3 uFe} o] EDMG Header-A 2] TRN Subfield Sequence Length field
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[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]
[196]

[197]

[198]

#holl whe} TRN A B = 9] Zl o= Aol b/ dA = o it} o], 2+ 74 5-0l
& TRN A B8 = A A~ 2] Al ZF A o) (duration)= U3 -5 4= 3

- EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 0 ©] ¥ 6%128*Tc¢ =
768*Tc

-EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 1 ©] ™ 6%256%Tc =
1536*Tc

- EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 2 ©] H 6%64*Tc =
384*Tc

o 714, Tei= SC B 29 3 # o] E (chip rate)E &, 0.57ns 4k 7+
A

QA AT E SC B o A o] TRN A/ B A= Al 29 A7 Z o] & OFDM A&
Al ZF 92} B (sample time parameter)Q] TsE o] §35e] T ASHA, th2-3} £o]
FdE 4= QY (Te=Ts * 3/2, Ts=0.38ns)

- EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 0 ©]¥H 6%128*T. =
1152*Ty

- EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 1 ©]¥H 6%256*T. =
2304*Ty

- EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 2 ©]H 6%64*T. =
576%Ty

o] g, Ee Al ~Eo A= OFDM X .= 2] TRN A B d = o] A& 7] o] tf 3
AolstA] ezt o]of], & W o A= & g o] A8 753 1lay Al =5l o A
OFDM F.= & TRN A/ B F = 9] A& Zlo| & 4§ 7}5 3§k of| Al ol thal] A 3]
A1 @H;},

8 7he g 802.11ay Al Gl M= 170 WA 47 A o] £ =
FAE AT g ATt o]l S H A el whet 2

745 gk 7] OFDM TRN A E%E (basic OFDM TRN subfield, 17} €]

OFDM 4l &< t]-3-3}+= OFDM TRN A B8 =)= T} &3} o] A 4= )

(1) Single channel

olw|, OFDM X.= 9] A5 53} (sample frequency) Fs & 2.64GHz®] a1, 4!
Al ZF (sample time) Ts & 0.38ns (=Tc*2/3)°] U},

%2171 OFDM EDMG-CEF®l| t}} 3l| 512 point IDFT (Inverse Discrete Fourier
Transform)< %] -85} 31 CP (Cyclic Prefix)E 4% (insertion) 5} ] OFDM TRN
MBEEE A4S 5 v

ol ], A7) AU ¥ = CP 4 o] (== A= )3+ 48, 96, 192, 32, 64, 128 Al =0
Aggl = ot} A daf], Al gF o el A2 A7) A ¥ = CP 4 o] = 48* T,
96*Ts, 192*Ts(=72.72ns), 32*Ts, 64*Ts, 128*Ts & 4= Jt}. o] 749, 171 2] OFDM
Aol tigh 3 A 745 560, 608, 704, 544, 576, 6404 5= U TE HEFF o] A4
AR g ol A ol ZF TRN A B E = 2] 7o) 3= 560%Ts, 608*Ts, 704*Ts, 544*Ts,

4=
[
iy

mt
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[199]
[200]

[201]

[202]

[203]
[204]

[205]

[206]

[207]
[208]

[209]

[210]

[211]

[212]

576*Ts, 640%Ts <= AT}

(2) 2 channel bonding

o], OFDM ¥.= 9] A& =34 Fg 1= 5.28GHzo| 2L, A& A 7F Ts i= 0.19ns
(=Tc/3)°] t}.

%417]3= OFDM EDMG-CEF¢I| t3} 1024 point IDFT & 483} CP&

/\Lcﬂ 3}04 OFDM TRN /\ﬂﬂ_rﬂ == :FLH S) 2= 9}1\1;}'

ojuf, 7] AU = CP Ao (= A& 57)E =96, 192, 384, 64, 128, 256
AMEol A8 7 vk vpA] Eafl, Al ZE el Aol A7) Al ¥ = CP Aol =
96*Ts, 192+Ts, 384*T(=72.72ns), 64*Ts, 128*Ts, 256*Ts A = AT}, o] A5,
170 2] OFDM 4l &-of t] gt & A& 7)== 1120, 1216, 1408, 1088, 1152, 1280
AT HEEE, o] A, AlZE g el o] ZF TRN A B = 9] Z o] = 1120%Ts,
1216%Ts, 1408*Ts, 1088*Ts, 1152*Ts, 1280%Ts & <= AT},

(3) 3 channel bonding

oju], OFDM X.= 2] M= F=3}4 Fs & 7.92GHz?] 2L, A & A 7+ Ts = 0.13ns
(=2%Tc/9)°] T}

%4171+ OFDM EDMG-CEF¢]| thal 1536 point IDFT = %]-&3}aL CP
2F4lste] OFDM TRN M B =2 43 &= 9t}

olu, A7) A ¥ 3= CP A o] (FE3= ME SR 3= 144, 288, 576, 96, 192, 384

AMEol A8 7 vk vpA] Eafl, Al ZE el Aol A7) Al ¥ = CP Aol =
144*Ts, 288+%Ts, 576%Ts(=72.72ns), 96”Ts, 192%Ts, 384*Ts A <= 4t} o] 24 $,
171 2] OFDM 4 E-oll th gt F= A& 7| 5=3= 1680, 1824, 2112, 1632, 1728, 1920 =
AT HEEE, o] A, AlZE g el Aol ZF TRN A B = 9] Z o] = 1680*Ts,
1824%T, 2112%Ts, 1632*Ts, 1728*Ts, 1920%Ts & <= AT},

(4) 4 channel bonding

olu], OFDM R.E= 2] M= 523} Fg & 10.56GHz®| i, A& A| 7} Tg & 0.09ns
(=Tc/6)°] t}.

%4171+ OFDM EDMG-CEF¢]| th3l 2048 point IDFT = %]-&3&}aL CP
25kl OFDM TRN A B =& -4 o = glth

olu, A7) A ¥ 3= CP A o] (FEi= ME S)E 3= 192, 384, 768, 128, 256, 512
AMEol A8 7 vk vpA] Eafl, Al ZE el Aol A7) Al ¥ = CP Aol =
192%Ts, 384*Ts, 768*Ts(=72.72ns), 128%Ts, 256*Ts, 512%Ts & 5= A}, o] 5,
17} ] OFDM Nﬁoﬂ o] 3 &= A2 79 9 2240, 2432, 2816, 2176, 2304, 2560
A G At 7, o] A9, AIZE G el A o ZF TRN A BE =9 Z o] = 2240+Ts,
2432%Ts, 2816%Ts, 2176%Ts, 2304*Ts, 2560*Ts & = AT}

oo W, FA 7= A Fed BE CPAE gl o
CP+IDFT(OFDM EDMG-CEF) T-2 & o] -8-3ll A 3}1}2] OFDM 4l &9l o] 53}
OFDM TRN A B Z = 2 A8t &= 9l t)}

T3k SC B9 A 9-2} §-AF5} A, EDMG OFDM PPDU2| Header-A & ==

i

fij

fij
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[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

[224]

—
ﬂlﬁ

RN # =9 Zo]& XA &)= = (of|: TRN Subfield Sequence Length 2 =)E
T AL} o)ef, o] stel A= 7] o] ghell e TRN A BE =5
= W el o el A E] Al gt

o] 9lo, A7) B9 ghol]l E TRN A HE == 7] TRN A B =
-2 (CP+IDFT(OFDM EDMG-CEF))7} 1 W =] 5% HFE- 5o 2= 4= 9jt).
o]of], o] 5ol A = SC X =9} A3} 7], EMDG Header-A 2 = 2] 'TRN Subfield
Sequence Length field' 4ol Wt} 4 -8 7}5$ TRN A HE = S 2 (4: TRN
ABa gz ol AE Aol tfal A8 A gt

1) EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 0
74 9-(TRN_BL-S 128, 1152+Ts)

L= 312 8}rto] OFDM A4l ol tf-&8F= TRN A B E = 25 L el
Lot}

5= 319f =A] ¥ d}e} o], EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 04 7 9~ t-3-3F= TRN A B E = 1 2= 1} 2] OFDM A £-9]]
) -&&}= TRN A B = 2=, 31y} 9] 7] 2 OFDM TRN A B =& FAN R
TAE T AT

%329 5332 F 719 OFDM 4l & tf &3t TRN A B2 = -2 5 vhebdl
Lot}

=32 2 & 339 A E upe} o] EDMG-Header-A 2] TRN Subfield Sequence
Length field 7} 02 74 9- t)-5-3}= TRN A B = -2 5= 5 71 2] OFDM 4] &-9]]
&at= TRN A BEE 25, 7 719 7] & OFDM TRN A/ B =2 -4y =2
rrL/H ’\ 01

olw, & 32¢} o] Z+ A& H CP7F 7 ¥ AR ¥ A, & 337 o] T 7l €]
OFDM Al &0l 24 sjv}e] CPREo] ALE-E 4= Q)T

L= 345 A 71 2] OFDM Al £l o) 3-8} TRN A 2.
Lot}

5= 340f =] v}e} o], EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 0¥ 7 9 t-$-3l= TRN A B E = 22 3= Al 7] 2] OFDM 4] &<
t]-3-8= TRN A B B = 722, A 71¢] 7] % OFDM TRN A| B I =& 74]) &
rrL/H ’\ 01

5235 3 5236+ H] 7§ 2] OFDM A &0l th-3-8}= TRN B A 25 LEry
S¥o)th.

5= 3600 =A% vhe} o], EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 0¥ 7§ t-2-3l= TRN M B E = 72 3= 4] 7] 2] OFDM 4l &9
) -&3= TRN A B = 23, d| 719 7] OFDM TRN A B = 8 “FA) g
rrL/H ’\ 01

olu|, &= 359 o] Z} A& H Cp7F vl H AMS ¥ A Y, & 367} o] vl )<
OFDM Al &0l A4 5 7] 9] CPRro| A-g-4 5 St

13
1
é

—H Kl

NEEL ot

T X

fij

SEEN
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[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

2) EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 1
73 $-(TRN_BL-S 256, 2304*T)

EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 1 4 -$-, &= 31 W A
% 3600 =A]E BEe} o] )83} TRN A B H = 3= 3}1}2] OFDM A &0
-&3F= TRN A B L= G2, 519l 7] E-OFDM TRN A/ B = &2 A S+
7} ] OFDM A ol o -g-3h= TRN A B E &= 4-2(Z, 7 7] 9] 7]+ OFDM TRN
Ardez G4), Al 71 2] OFDM A ol tf-&8F= TRN A/ B & - 2(5, Al
7R el 715 OFDM TRN A B E =& F-A4) 1=3= Y] 7] 2] OFDM Al &-of] o] -&-35}:=
TRN B A= 23 Ul 19 7] ¥ OFDM TRN A B H =7 FAhE A= 4=
A

F714] 2 =, EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 1
7%, )23t = TRN A/ B == 2 37 = 1 383} 7ho] T}l 7] ¢] OFDM A &
= oA 7] 2] OFDM A Eof t]-5-3i= TRN A B A= 22 A= 4= 9lt),

%372 oA 7S] OFDM Al &l o) -&-3F= TRN A B2 = -2 &5 vHebdl
Lol

5= 379 =A1H vle} o], EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 19 7§ o) -2&}3= TRN A B = 72 (=, t}A 7] 2] 71 OFDM TRN
Augde=g FA)E A 72 OFDM A ol U] -§-8hi= TRN A B = 2=
TAE T AT

52382 oA 7l 2] OFDM A4l & t-&-3F= TRN A/ B2 = -2 &5 vebdl
Lol

%= 389 =Al ¥ vle} o], EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 19 7§ o -2&}3= TRN A B = 2=, o] A 7] 2] 7] OFDM TRN
AugdEg S oA 72 OFDM A ol U] -§8hi= TRN A B = 2=
TA4E 5 2

3) EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 2
73 $-(TRN_BL-S 64, 576*Ty).

EDMG-Header-A 2] TRN Subfield Sequence Length field 7} 2 -, &= 31 W #]
% 330 EA]E vEe} o] th-8-3F= TRN A B H = 1= 3}1}2] OFDM A &0
-23}= TRN A B E = 72, 51} 9] 7|2 OFDM TRN A B = 2 LA
T 5 M9 OFDM A &ol t-&&8 = TRN A B = P25, F 9] 7] &
OFDM TRN Al B & &2 J-xh) 82 A= 5= 91t}

g o] 28 75§k ubg A gk A A of| o] 9l o], EDMG Header-A = 2] TRN
Subfield Sequence Length field2] ko]l W& TRN A B H = -2 (5, 47] 7| &
TRN A BZ = F27F AA 4= ghE 5= F-2)= SC =2 TRN A B F =9}
AlZE G el A A (align)d o+ =S 2849 5 Aot

A o 2, Normal$! 7 9 (=, EDMG-Header-A 2] TRN Subfield Sequence Length
field 7} 021 74 -9-) SC E.=2] TRN 4| B =9} OFDM ¥.=2] TRN A B & = 7}
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[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

Al ZE &g o el A o] A Halign)ys 212 3H4A, 47] Normal §1 7 §-ll &&=
OFDM Y. =9] TRN A H. H == 811} 2] OFDM 4l & [72.72ns 4 ©] %] long
GI(Guard Interval) 7} AF-& %= 7 9-, 704*Ts] == 5 71 2] OFDM 4 E- [72.72ns
710191 Jong GI(Guard Interval) 7} AF-& %] = 79, 1408*Ts] & T4 =2 5= Aok

ojufl, SC =2 92} f-A}8} 4], EDMG Header-A 2 = 2] TRN Subfield
Sequence Length field7} 2] A] 8= gkoll o€} OFDM TRN A H I =&
Normal/Short/Long T-Z= = 8-0] 3} A -4 7F5317] 9138, Normalg! 7 $- TRN
AMBIEE F 2= 5 71 OFDM Al E Aol & A= = 9ot

ChA] @3], B abrg o] 28 7}5 3k ulghA] gk A Al ool =,
EDMG-Header-A 2] TRN Subfield Sequence Length field7} 0©] ¥4 TRN 4] B =7}
52328} & 271 9] OFDM Al Eol] &8t TRN B E = 28 -4 ¥
EDMG-Header-A 2] TRN Subfield Sequence Length field7} 10| ¥ TRN 4| B =7}
% 359F & 471 2] OFDM A &0l th-2&H= TRN A B I = F 28 A ¥ a1,
EDMG-Header-A 2] TRN Subfield Sequence Length field7} 0©] ¥4 TRN 4] B =7}
L2313 22 5ho] OFDM Al &9l th-338h= TRN A B E &= JF 2= A=
A

o] &} &2 A& Eall, AlRE 9 9ol A OFDM X.&= 9] TRN 4] B8 = ¢} SC
T =9l TRN B =] A7k A o= 4 H(align) € 4= .

QA gz gk b)) £Eo], Single channel®] 7 $- 512 point IDFT, 2 channel
bonding 2| 74 -7~ 1024 point IDFT, 3 channel bonding €] 74 -9~ 1536 point IDFT, 4
channel bonding 2] 74 -$- 2048 point IDFT7} 4 -8 4= It} gk Zh7ho] 7 99
3l A8 7158k CP A 7l 52 &, single channel bonding @] 7 -5 48, 96, 192,
32, 64, 128, 2 channel bonding 2] 7 - 96, 192, 384, 64, 128, 256, 3 channel
bonding 2] 7 -$- 144, 288, 576, 96, 192, 384, 4 channel bonding 2] 74 -$- 192, 384, 768,
128,256,512 ©] CP A& 7H=+7F 482 o vt

B 9kgof 9lof, &l OFDM 4l -0l t]-§-3F= TRN A B E &= G327}

HEE o] TRN Al B E EE -4 3l 1o, CP2} IDFT(OFDM EDMG-CEF) 9]
TAE G A WA E 5

3.1.3. o= ~E 4 9] OFDM TRN Z & -5

Hodbdo] A8 7153k [1ay Al 2Bl o)l A = MIMO (Multiple Input Multiple
Output)E A4 3}7] A&l o) 8702 &3+ A 2 EH S x| 43 4= qlt}, o],
olslo| A = XY 3}i= F 2E Y Q] /4ol 2 OFDM TRN A B & = o] -39
o &l A 3] A gt

Arg o] H o], o] shel| A= i Al &1k Al ZF 2= E# 2] OFDM EDMG-CEF?]]
&l IDFT4] & % CP 4l < E-3ll & 5% 5vh2] OFDM A E-of t]-§-31+= TRN
ABEE 25 EDMG-Header-A ] TRN Subfield Sequence Length field2] 4tol]
upe} 19, 2 3= 4 953 A1 55 OFDM_TRN_basic_i 2Fal 714 &kl

olof wpe}, & I A ~EH 9] 7ol thE OFDM TRN A B2 = = o8-}
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[245
[246
[247
[248
[249
[250
[251
[252
[253
[254
[255
[256
[25
[258
[259
[260

—t e e e e e e b b e e b bd b e e

[261]

[262]

[263]
[264]

[265]

[266]

[267
[268
[269
[270
[271
[272
[273

e e e d e e

[274]

Zol 49 5 vk,

(1) Nsts=1(total number of stream: 1)

OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, -OFDM_TRN_basic_1]

(2) Nsts=2(total number of stream: 2)

OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2]|

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, -OFDM_TRN_basic_1]

OFDM_TRN_subfield 2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2]

(3) Nsts=3(total number of stream: 3) (w; = exp(- j*2*pi/3))

OFDM_TRN_subfield 1 =[OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield 2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, -OFDM_TRN_basic_1,
OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, - ws! * OFDM_TRN_basic_2, w
;2 * OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - w;* * OFDM_TRN_basic_3, w
32 * OFDM_TRN_basic_3]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2,
-OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

(4) Nsts=4(total number of stream: 4) (w, = exp(- j*2*pi/4))

OFDM_TRN_subfield 1 =[OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield 2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -OFDM_TRN_basic_4]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w,! * OFDM_TRN_basic_2, wy
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[275]

[276]

[277]
[278]

[279]

[280]

[281]

[282]
[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]

2 **QFDM_TRN_basic_2, w,* * OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - w,* * OFDM_TRN_basic_3, w
2 * OFDM_TRN_basic_3, w,¢ * OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, - w,” * OFDM_TRN_basic_4, w
& * OFDM_TRN_basic_4, w,°* * OFDM_TRN_basic_4]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [- OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4]

(5) Nsts=5(total number of stream: 5) (ws = exp(- j*2*pi/3), we = exp(- j*2*pi/6) )

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2,
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3,
OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -OFDM_TRN_basic_4,
OFDM_TRN_basic_4, -OFDM_TRN_basic_4]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, OFDM_TRN_basic_5,
-OFDM_TRN_basic_5, -OFDM_TRN_basic_35]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w'*OFDM_TRN_basic_2, wg?
*OFDM_TRN_basic_2, wg*OFDM_TRN_basic_2, w**OFDM_TRN_basic_2, -w¢’
*OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -ws2*OFDM_TRN_basic_3, w¢*
*OFDM_TRN basic 3, ws*OFDM_TRN_ basic_3, wg8*OFDM_TRN basic 3 - w!?
*OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -wgs*OFDM_TRN_basic_4, w¢°
*OFDM_TRN basic 4, ws®*OFDM_TRN basic 4, we!2*OFDM_TRN basic 4 - wg!®
*OFDM_TRN_basic_4]
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[293]

[294]
[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]

[304]

[305]

[306]
[307]

[308]

[309]

[310]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, -ws**OFDM_TRN_basic_5, w¢®
*OFDM_TRN_basic_35, ws'2*OFDM_TRN_basic_35, wg!®*OFDM_TRN_basic_5 - w20
*OFDM_TRN_basic_5]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

T

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -ws'*OFDM_TRN_basic_2, ws?
*OFDM_TRN_basic_2, ws*OFDM_TRN_basic_2, ws**OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -ws"*OFDM_TRN_basic_3, ws®
*OFDM_TRN_basic_3, ws”*OFDM_TRN_basic_3, ws*OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -ws**OFDM_TRN_basic_4, ws'?
*OFDM_TRN_basic_4, ws""*OFDM_TRN_basic_4, ws'2*OFDM_TRN_basic_4]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, -ws"**OFDM_TRN_basic_35, ws
14 OFDM_TRN_basic_5, ws"*OFDM_TRN_basic_5, ws'**OFDM_TRN_basic_5]

(6) Nsts=6(total number of stream: 6) (wq = exp(- j 2*pi/6))

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2,
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3,
OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -OFDM_TRN_basic_4,
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OFDM_TRN_basic_4, -OFDM_TRN_basic_4]

[311] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, OFDM_TRN_basic_35,
-OFDM_TRN_basic_5, -OFDM_TRN_basic_35]

[312] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6,
-OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

[313] e

[314] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]

[315] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w'*OFDM_TRN_basic_2, wg?
*OFDM_TRN_basic_2, wg*OFDM_TRN_basic_2, w**OFDM_TRN_basic_2, -w¢’
*OFDM_TRN_basic_2]

[316] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -ws2*OFDM_TRN_basic_3, w¢*
*OFDM_TRN basic 3, ws*OFDM_TRN_ basic_3, wg8*OFDM_TRN basic 3 - w!?
*OFDM_TRN_basic_3]

[317] OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -ws**OFDM_TRN_basic_4, w¢®
*OFDM_TRN basic 4, ws®*OFDM_TRN basic 4, we!2*OFDM_TRN basic 4 - wg!®
*OFDM_TRN_basic_4]

[318] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, -ws**OFDM_TRN_basic_5, we®
*OFDM_TRN basic 5, we!2*OFDM_TRN basic 5, we!*OFDM_TRN basic 5 - wg2°
*OFDM_TRN_basic_5]

[319] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, -ws’*OFDM_TRN_basic_6, w!°
*OFDM_TRN_basic_6, ws'"*OFDM_TRN_basic_6, wg?**OFDM_TRN_basic_6 - wg»
*OFDM_TRN_basic_6]

[320] e

[321] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

[322] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[323] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

[324] OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

[325] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, - OFDM_TRN_basic_35,
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OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

[326] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_ basic 6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

[327] (7) Nsts=7(total number of stream: 7) (w; = exp(- j 2*pi/7))

[328] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

[329] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2,
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[330] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3,
OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

[331] OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -OFDM_TRN_basic_4,
OFDM_TRN_basic_4, -OFDM_TRN_basic_4]

[332] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, OFDM_TRN_basic_35,
-OFDM_TRN_basic_5, -OFDM_TRN_basic_35]

[333] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6,
-OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

[334] OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, -OFDM_TRN_basic_7,
-OFDM_TRN_basic_7, OFDM_TRN_basic_7]

[335] e

[336] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1 OFDM_TRN_basic_1]

[337] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[338] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

[339] OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

[340] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

[341] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_ basic 6, - OFDM_TRN basic_6, -
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[342]

[343]
[344]

[345]

[346]

[347]

[348]

[349]

[350]

[351]

[352]

[353]

[354]

[355]

[356]

[357]

OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

T

OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - w;'*OFDM_TRN_basic_1, w2
*OFDM_TRN basic 1, w*OFDM_TRN basic 1, w,#*OFDM_TRN basic 1, - w4’
*OFDM_TRN_basic_1, w,**OFDM_TRN_basic_1]

OFDM_TRN_subfield 2 = [OFDM_TRN_basic_2, - w,”*OFDM_TRN_basic_2, w;
*OFDM_TRN_basic_2, w;**OFDM_TRN_basic_2, w;'*OFDM_TRN_basic_2, - w,!!
*OFDM_TRN_basic_2, w,2*OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - w,;**OFDM_TRN_basic_3, w,
14OFDM_TRN_basic_3, w;"*OFDM_TRN_basic_3, w,'**OFDM_TRN_basic_3, - w
/"7 OFDM_TRN_basic_3, w,'¥*OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, - w;'"*OFDM_TRN_basic_4, w;
20+QFDM_TRN_basic_4, w2'*OFDM_TRN basic_4, w.22*OFDM_TRN basic 4, - w
2*OFDM_TRN_basic_4, w;***OFDM_TRN_basic_4]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - w,»*OFDM_TRN_basic_5, w;
26+QFDM_TRN_ basic_5, w2*OFDM_TRN basic_5, w.22*OFDM_TRN basic 5, -w
7*OFDM_TRN_basic_5, w,**OFDM_TRN_basic_5]

OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, - w,>'*OFDM_TRN_basic_6, w,
2+QFDM_TRN_basic_6, w,**OFDM_TRN_basic_6, w,***OFDM_TRN_basic_6, - w
7*OFDM_TRN_basic_6, w,**OFDM_TRN_basic_6]

OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, - w,>”*OFDM_TRN_basic_7, w,
#+*QFDM_TRN_basic_7, w;**OFDM_TRN_basic_7, w,**OFDM_TRN_basic_7, - w
A1*OFDM_TRN_basic_7, w;**OFDM_TRN_basic_7]

(8) Nsts=8(total number of stream: 8) (wg = exp(- j 2*pi/8))

OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2,
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -OFDM_TRN_basic_3,
OFDM_TRN_basic_3, -OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -OFDM_TRN_basic_4,
OFDM_TRN_basic_4, -OFDM_TRN_basic_4]

OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, OFDM_TRN_basic_5,
-OFDM_TRN_basic_5, -OFDM_TRN_basic_35]

OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6,
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-OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

[358] OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, -OFDM_TRN_basic_7,
-OFDM_TRN_basic_7, OFDM_TRN_basic_7]

[359] OFDM_TRN_subfield_8 = [OFDM_TRN_basic_8, -OFDM_TRN_basic_8,
-OFDM_TRN_basic_8, OFDM_TRN_basic_8]

[360] e

[361] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

[362] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[363] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

[364] OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

[365] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

[366] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_ basic 6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

[367] OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

[368] OFDM_TRN_subfield_8 = [-OFDM_TRN_basic_8, OFDM_TRN_basic_8,
OFDM_TRN basic 8, OFDM_TRN basic_ 8, OFDM_TRN basic 8,
-OFDM_TRN_basic_8, -OFDM_TRN_basic_8, -OFDM_TRN_basic_8]

[369] e

[370] OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - wg!*OFDM_TRN_basic_1, w2
*OFDM_TRN_basic_1, wg*OFDM_TRN_basic_1, wg**OFDM_TRN_basic_1, - wg®
*OFDM_TRN_basic_1, wg®*OFDM_TRN_basic_1, wy”*OFDM_TRN_basic_1]

[371] OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, - wg¥*OFDM_TRN_basic_2, wg’
*OFDM_TRN basic 2, ws!*OFDM_TRN basic 2, wg!'™*OFDM_TRN basic 2, - wg
2+QFDM_TRN_basic_2, wg**OFDM_TRN_basic_2, wi!**OFDM_TRN_basic_2]

[372] OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - wg!"*OFDM_TRN_basic_3, wg
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16*OFDM_TRN_basic_3, wg”*OFDM_TRN_basic_3, ws'#*OFDM_TRN_basic_3, - w
g Y*OFDM_TRN_basic_3, wg20*OFDM_TRN_basic_3, wg2'*OFDM_TRN_basic_3]
[373] OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, - ws2?*OFDM_TRN_basic_4, wy
Z*OFDM_TRN_basic_4, w2**OFDM_TRN_basic_4, ws»*OFDM_TRN_basic_4, - w
£20*OFDM_TRN_basic_4, wg27*OFDM_TRN_basic_4, wg2#*OFDM_TRN_basic_4]
[374] OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, - ws>**OFDM_TRN_basic_5, wy
30QFDM_TRN_basic_35, wg* *OFDM_TRN_basic_5, wg2*OFDM_TRN_basic_5, - w
g2 *OFDM_TRN_basic_5, wg**OFDM_TRN_basic_5, wg**OFDM_TRN_basic_5]
[375] OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, - wg***OFDM_TRN_basic_6, wy
3OQFDM_TRN_basic_6, wg#*OFDM_TRN_basic_6, wg**OFDM_TRN_basic_6, - w
0*OFDM_TRN_basic_6, wg*'*OFDM_TRN_basic_6, wg*>*OFDM_TRN_basic_6]
[376] OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, - wg**OFDM_TRN_basic_7, wg
#*OFDM_TRN_basic_7, wg®*OFDM_TRN_basic_7, wg**OFDM_TRN_basic_7, - w
7*OFDM_TRN_basic_7, wg*#*OFDM_TRN_basic_7, wg**OFDM_TRN_basic_7]
[377] OFDM_TRN_subfield_8 = [OFDM_TRN_basic_8, - wg**OFDM_TRN_basic_8, wg
S1#QFDM_TRN_ basic_8, wg2*OFDM_TRN basic_8, wg**OFDM_TRN basic 8, - w
F*OFDM_TRN_basic_8, wg>*OFDM_TRN_basic_8, w***OFDM_TRN_basic_8]
[378] 719} &ol, $417]7F A48 TRN B =& AFslaz) shs 2EH ] F
7l <= (total number of stream) = EDMG Header-A *Z = 2] TRN Subfield Sequence
Length H =9 ghol] ufe} o] dh dojz A4 5= v}

[379] 3.1.4. 44

[380] o] A8 7hs st o o] W=%, EDMG OFDM F.= 9] TRN = (&=
TRN A B A =)= 517 &} gho] A0 € = At

[381]  2.16 GHz 2% %3] EDMG OFDM X.=E A}-&-3 EDMG PPDU A 42 94,
irx HA & 2F AIZF 2EH S /3 ks o S0l A 2] OFDM TRN_BASIC
Al 223z Bhr] peha at o] HelE 4= k. o),

TX
Seq' “eft, 176
50

A

1TX .
Seq right, 176
=Y A e 11 w129
Seq’ S e 176
m
=
Seq’ s rign, 176
o 77} g5 = .
[382] [F4]8]

TRN_BASICT™ 177 177 = [Seq e 176, 0, 0, 0, Seq ™ Sighr 176). for iry=1,2,3,4,5,6,7,8
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[383]

[384]

[385]

[386]

[387]

432 GHz A 9-& =3 EDMG OFDM X.= & AF-83F EDMG PPDU A 42 9] 3],
iy HA T A 2EY S 93 Fu<= of 9 o] A 2] OFDM TRN_BASIC
A== 7] ek o] A olE 4= ), o],

iTX
Seq'” Mett, 385

)

iTX
Seq' “ignt, 385

=9 FEE R 13 WA 169
Seq’™ e, 385

)

Seq lSTSrig}zz‘, 385
of Zkz} tjg- 5= 9l

[7419]

TRN_BASTCHX@SQ 386 — [SeqiTXIeﬁ. 383, 07 ()? 07 Seqﬂxrigmggs]; fOI‘ i;r_x':] . 2, 3 4 5 6 7 8

6.48 GHz # 9 -& Z3 EDMG OFDM E.= & A}-43F EDMG PPDU A &< 94,
i A A7 AEH S 913 F=3}4= of ¢ o)) A 2] OFDM TRN_BASIC
A 2= 5h7] ek 1f o]l AoE 4= ), o],
Seqﬁxleﬁ. 5393
=y
=
Seq‘TXﬁm S5
= oA Aeed © 17 YA B 229
Seq™~ e, 595
=y
=
Seq’sghs. 595
of 247} ot &-&t 4= )
[72]10]
TRN_BASICiTX_s%. S06 — [SeqiTxlei»;. 505, O, O, O, SeqiTXrish <9<] fOI‘ i:mL —IN 2, 3, 4, 5, 6, 7, 8
8.64 GHz A €& E3] EDMG OFDM .2 & A}-43 EDMG PPDU A 42 93],
i A T A 2 E- S 93 Fub4= o & o] 4] 2] OFDM TRN_BASIC
Al 2= 5h7] kA 1 o] Ao ? AT}, o],

Seq ™ en. soa

ul
=

11X
Seql right, 804



31

WO 2019/013431

= Qb 43 523 WA 5 309
Seq'ssien. 304

p=d}

ey

Seq"Srigh, 304

of 47} o &3 5= 9l

T
[388] [F4111]

TRN_BASICWX 805, 805 = [Seq lefi, 804, 0 O 0 Seq X ngh[ 804] for ity 71
A= /«]7& 740] Ts=1/Fsns <!
735, AR el M o iy A S A (= ek AR 2 E-)S A% 7]

[389] OFDM A& #©] E Fy = N¢g * 2.64 GHz ©] a1

[¢]

PCT/KR2018/004125

OFDM TRN Al B = 3}3] (basic OFDM TRN subfield waveform)< &} 7]

/\tﬂ)\]ﬁr 7Lo] 744/]51 2= ol

[390] [4]12]

r

where:

e (T, )= ——=wlat, )

3 [P TRY BASICH explizaa T, ~ 1,0,

[391] o], EDMG Header-A 2

Normal TRN subfield, Short TRN subfield 2 Long TRN subfieldi= 3}7]

ol el 5 9

[392] [72113]

Iry Iry ‘ _
Frav mmm( ) ZF TRN BASIC (q 1, (’Vf

Iry ' — aiTY
FTR\ _ SHORT (qT )_ }RN?BASfC (QZ )

4
Iy — E iy
Fm\" _LONG (q ]; ) - FZRV BASIC (q 2:

i

=]

30

o

ﬁu _BASIC (QT ): -‘ " )ﬂ) (CIT - (}? ) (_TDFT +1, tong ))

= 9] TRN Subfield Sequence Length & = 2] Zlo|

-1

—(n—l)'

=
[393] A At A B o], Neg™= 15421 21 7l
o231} o] geojE 4=

d) A9 A FE e, v st EE e

).1<rf< \’)‘”

=

‘c‘ﬂ—)\] jrjr

BASIC )

BASIC )

2Ll Huly] (thl=

1. ot 1.

-
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[394]  [72114]
NI =N — N, is the fotal number of active tones
P 15 the TRN mapping matrix (see below)

[395]

[396]

[397]

[398]

[399]

N . - . . . .
N e 15 the number of OFDM symbols in a TRN subfield for the given total number of transmit chains

Ny (see below)

th

E ]m . is a matrix element from m® it
W

row and o™ colunm

(QT } s window fanciion applied to smooth the fransitions between consecuiive OFDM symbols; 1is

definition is mnplementation specific
¢ is a time sample index

T, s 18 the duration of the basic TRN subfield

271 G243 el 1 0], Preny(OFDM TRN mapping matrix)i= Ny gkell whe} 5}7]
FeE ol 4od 5 9
[~ 2= Al 2115]

The OFDM TRN jmapping matrix for Nry = 1 1s defined as follows:
Py =[+1 =1} Ny =2
[<=216]

The OFDM TRN mapping matrix for Ny = 2 1s defined as follows:

+1 =17
By = 1 +Ifﬁ'2§{5§:2

[=4117]
The OFDM TRN mapping matrix for Ny = 3 15 defined as follows:

+1 -1 +1
Pre =] +1 —wé w3 , W, —exp(—]z;z %) NT;; =3
+1 —wl Wi
[+2] 18]

The OFDM TRN mapping matrix for Ny = 4 is delined as follows:

— — e _
Fow =Fiy = s Now =4
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[400]

[401]

[402]

[403]
[404]

[405]

[406]

[407]

[408]

[-7419]
The OFDM TRN mapping matrix for Nov= 3, 6 is defined as follows:

+1 -1 +1 +1 +1 -1

E 2 3 4 S

+1 —w, ow ow W W,

- 2 4 6 ] 16

+1 —wy ow, W, ow, —wy

By = , . w, =exp(— j27/6), Nj% =6

TRN 11— 6 9 J2 s
w,ooWwL W, W W,

4 3 12 6 _ 20
+1 —w ow wo oW W}

3 e i 20 s

R S TP A AR g

[+=2120]
The OFDM TRN mapping matrix for Noy=7, 8 is defined as follows:

—_

{m Pt | v g

"" TRNY

P
TRN
‘P—ix:i }34\4

L

>

A2 ok AFsh 3101 WA 3.1.3 Aol A A E
iw,—“&%ﬂé of thgl 7% Fobe] sl ¥ G A=
A 3.1.1. W #] 3.1.3 Aol A A< st Ul 8o 3 %%

71 4
o
o

OE 01700

P
L
g

3.2.OFDM EE= X o] TRN A BIEE X3 AT

%393 ¥ o] o oof] wpe} TRN 2 =5 2353k Al
UEbd B 5ot

AA, F417] (e: STA)= AF3h= 21&
273 g} (83910).

S21715= TR AR 2~ a4 3
2EY o] Tljgrol] 7]Hkste] F3F AP 2 EHE Ed
Efold d=E AT 5= vt olu, V] ¥
MBEEE= &Y HET A A8k G Rl 71H
(Orthogonal Frequency Division Multiplexing) 1 <=

RHo}p rAH O R, Y] Edold HEi= Ik A
e x3tsta, A7) 3 A AEY o]
3R AR 2E | o] Al gl whe} A H 1= g F o)l ZIEkste] ] 3k ARk
~EHE V]2 Edold MEAEZ o] Fste] -4d o= A

£
o
L)
rir
[
Av))
o
oL
i)
y!
i

A o2, A7) F T AR 2E- Y g1 A, ] E 1A
Efeld MEAE==str]of o] A= = Atk olst ARl 2o,
OFDM_TRN_subfield N & &1k A7k 2 E3 Qle] 2~ Noj| tf gk &
AMBEEEE o slal, OFDM_TRN_basic N = 33t A|gF ~E+ Qld]
et 71 Edlo]ld MEHEE o] g,
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[409] - OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, -OFDM_TRN_basic_1]

[410] ©& dE®, V] T A 2E- S AfgTE 29l A, A7 7 AR
2EHQE Efold MEIES= 879 o] A E o= T

[411] - OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, -OFDM_TRN_basic_1]

[412] - OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[413]  HEUE 2, V] F A 2ER- L AT 39 A5, 7] a3k AIRE
2EHYE Efold MEEE= 879k o] FAE 7 ATk 8] 2 ol A ws =
exp(- j*2*pi/3)°] &2 == 3

[414] - OFDM_TRN_subfield 1= [OFDM_TRN_basiC_l, -OFDM_TRN_basic_1,
OFDM_TRN_basic_1]

[415] - OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, - w;' * OFDM_TRN_basic_2,
w;2 * OFDM_TRN_basic_2]

[416] - OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - w;* * OFDM_TRN_basic_3,
w3t * OFDM_TRN_basic_3]

[417] HEUE 2,4V F A 2EF e TlgTE 449 7] EREAIRE
2EYE Efold MBI = 5179k o] AE o A

[418] - OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basiC_l,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

[419] - OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

[420] - OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

[421] - OFDM_TRN_subfield_4 = [- OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4]

[422] EuE R, 7] F 3t *VF 2E" ] N ETE 59 A, 7] &1 AR
~EYHE Efo)lyd A BEE =617 9} o] A E = ) 5] Aol A, we =
exp(- j*2*pi/6) ©] A &= = Ut

[423] - OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]

[424] - OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w!*OFDM_TRN_basic_2, wg
22OFDM_TRN_basic_2, wg*OFDM_TRN_basic_2, w*OFDM_TRN_basic_2, -w¢®
*OFDM_TRN_basic_2]

[425] - OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -ws>*OFDM_TRN_basic_3, wg
“**OFDM_TRN basic_3, w*OFDM_TRN basic_3, w#*OFDM_TRN_basic_3 - w¢l?
*OFDM_TRN_basic_3]

[426] - OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -ws**OFDM_TRN_basic_4, wg

QFDM_TRN basic 4, w*OFDM_TRN_basic_4, ws!2*OFDM_TRN_basic_4 - wg!®
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[427]

[428]

[429]

[430]

[431]

[432]

[433]

[434]

[435]

[436]

[437]

[438]

[439]

*OFDM_TRN_basic_4]

- OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, -w**OFDM_TRN_basic_5, ws
$*OFDM_TRN_basic_5, ws'**OFDM_TRN_basic_5, ws'*OFDM_TRN_basic_5 - wg
20QFDM_TRN_basic_5]

EUE o2 Y] F T A 2ER Y AGTE6 A, 7] FEAIE
2EfE Erold HEAE = slr] e} o] A 4= 3l

- OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basiC_l,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]

- OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w'*OFDM_TRN_basic_2, ws
22OFDM_TRN_basic_2, wg*OFDM_TRN_basic_2, w*OFDM_TRN_basic_2, -w¢®
*OFDM_TRN_basic_2]

- OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -w2*OFDM_TRN_basic_3, wg
+#*OFDM_TRN_basic_3, w¢*OFDM_TRN_basic_3, w#*OFDM_TRN_basic_3 - w¢!?
*OFDM_TRN_basic_3]

- OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -ws*OFDM_TRN_basic_4, ws
QFDM_TRN basic 4, w*OFDM_TRN_basic_4, ws!2*OFDM_TRN_basic_4 - wg!®
*OFDM_TRN_basic_4]

- OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, -ws*OFDM_TRN_basic_5, ws
8OFDM_TRN basic_ 5, we!2*OFDM_TRN basic 5, we'¢*OFDM_TRN basic 5 - wy
20QFDM_TRN_basic_5]

- OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, -w;"*OFDM_TRN_basic_6, wg
10*QFDM_TRN_basic_6, ws*OFDM_TRN_basic_6, ws2*OFDM_TRN_basic_6 - wg
25*QFDM_TRN_basic_6]

EOhE ol 2, 4] F B A 2ER ] AT 79 A Y] B2 AL
~EYY Edold AHPE: 379 o] TAE 5 9]

- OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basiC_l,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1 OFDM_TRN_basic_1]

- OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

- OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

- OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]
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[440]

[441]

[442]

[443]

[444]

[445]

[446]

[447]

[448]

[449]

[450]

[451]

[452]

[453]

- OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

- OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_ basic 6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

- OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

L o2, V] T S A 2EH ] AT 8l A, Y] &k ARk
e Egold A=z shy)eh o] 4 4 gleh,

- OFDM_TRN_subfield_1=[OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

- OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]

- OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

- OFDM_TRN_subfield_4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

- OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

- OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_ basic 6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

- OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

- OFDM_TRN_subfield_8 = [-OFDM_TRN_basic_8, OFDM_TRN_basic_8§,
OFDM_TRN basic 8, OFDM_TRN basic_ 8, OFDM_TRN basic 8,
-OFDM_TRN_basic_8, -OFDM_TRN_basic_8, -OFDM_TRN_basic_8]

TS A7) FEAIF AEYE VB Egold MEE == 4] de] A=)
A A 8= A Rl 71Wkale] 17, 27) = 47 OFDM Al &2 4 € 4= 9t

oju, %71 171, 27} ®=:= 47} OFDM Al E-oll £ 3% = &4t o] OFDM 4l &2,
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[454]

[455]

[456]

[457]

[458]

[459]

[460]

[461]

[462]

[463]

72.72 ns A ]l 7}= -3t (guard interval) H23= CP (Cyclic Prefix) & Z 38l =5
TAE F A

Lk ] EY Hes, A7 A 2EHE 71 E EYlold A B =9
OFDM A4 & 7 o] & %] A] 5} = EDMG (Enhanced Directional Multi Gigabit)
Efold A B E = A~ Zo] (training subfield sequence length) 2 =& 3 g3t

2= olq_

A o &, 7] EDMG Edlo)d JELE= Al A2 Aol =710 A A 8=
A5, A7 3R AR 2EGE V] Egold HEE == 27 OFDM A & =2
T E AL 7] EDMG Edlo]d A BE = AJf A o] BT} 18 XA 6F=
A5, 871 B A 2 ERE VB Edlold B P == 47)] OFDM A &2
T/ ¥ a1, 7] EDMG Edo]d A BZE A @2 Zo] &7} 28 A A| 5=
A 37 FEAG 2ERE 78 Edlold A BE == 17 OFDM A &2
TAE 5 AT

LS AV B A 2ER-E VB Eo)ld B EE = Y] ATt
AE = AE5A Q1 A g & ol whe} Fufa o Hof| A Aol g o] 9
AlF =2 G449 5 9

A o=, A7 ANE7F DSy = AS5ARA AL ATt 1] A5, 2] w1t
AZF~ERE 7] E Eglo|yd MBI E= Fala o Ho|A] 355 Aol o] Al =
T3 = ATt oluf, F7] Al 2o tisl] 512 271 9] IDFT7F 482 4= 9t

U2 o2, 47 Aot A s A58 Ad ] Aaert 2l A9, A &1t
AlZF 2~EE 7B Egold MBE == Ty o Sof|a] 773 ol Al F A=
T 7 At olul, 7] Al 2o th3l 1024 7] 9] IDFT7}F 4182 5= At

EOE &, A7 A7 AEE = A5HQ Qg e ATt 390 A, A

H 712 Edle]d MHA R Fuhagr g ol A 596 A o] 9
T8 2= QT o) u), A7) AR 2ol tiE) 1536 7] 9] IDFT7} 4] -84

- > oy
E )
>

%0,
i3

ETE o2, 7] AT AEE = AL A AT 4] g, T
AR 2EHE V2 Eold MBI == Fabar o ool A 805 H ol 9]
Al == A 5 v ol w, 7] Al 2=o T3l 2048 =17] 2] IDFT7} 4 -8
T AT

ojof, FAIV]= 7ok Zo] AP H Edold A= B AV dv] A=E 318
ANZE tgat= T A 2ER S Sal A7 E A (83920).

oluf, A7l Aa7t H 7h e AME & Tl AEE = A, V] V= A
ANEE SN A W O SehE 3 A 2ER S FE A 4 ok

olof tf-g3te], UA], A 7]= HAEH = A5 34 dv] =& F4lgt)
oo}, 7] F21715= 471 slvl BE7t A A eh= B Ee 7]uketo] &3k Al gt
~EgH 7] E Efo]yd A B ™ E 9] OFDM (Orthogonal Frequency Division

Multiplexing) 41 & 755 A A g}, o]of, AV a7 = F A 2ER 9
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[464]

[465]

[466]

[467]

[468]

[469]

[470]

[471]

[472]

[473]

A

=

e
o
N,
i
(o3
rid
O
o]
o
=
oz
jia?
X
-
i
4
ox
rid
o
N,
o
o
>,
Mo
[~
o |m
of, Tl
I
N,
ric

i

b (o

ot i
Iy
o
N
(L
Ot
ok
£
-
o,
L)
ule
ot
o~
Rl
o~

~EYY
Evo|d AEF thg5hz TLL A 2E

T 2y
o
e
m

4 22 m
rot

°
2
- .
N
e )
o
N
(m

e o> LM ol
(M ox

o

o
oL 4 2

= lm

)
oy
w
S
NN
offl r
©
-\
_184 OL
N L2
> xln
(m do
o 2 ol
i e S

o
N,
wog
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=
o

g T g

rlo
o —Ej

[0
T
m01' ol-m
4 £

N

N
Ton

"

F
Ot
L
rir

T o

N
X
X

lay Al 2B %] 91 8}3= [lay Wb IE2=
PCP/APOl T -3 = 3L, A& 18}1= 2 H o] AL lay A| 28-S x| 38)=
11ay ¥4 ¥E3= PCP/AP ol o] & &

olal, Ao Aol & Y& NEE M43z STAS $41 A=] (100)2 W s)aL,
2B E 218 STAS 721 =] (150)2 v gt

Z A A2 (100)3= T EAA(110), W 22 (120), 72213002 £33+ 4=

, AL A (1500 2414 (160), H 5.2 (170) 2 $=A15E(180)3 £33t

T At} 4215130, 180)2 FA1 Al 5 & 4Al/4=415} 4L, IEEE 802.11/3GPP
59 B4 Aol AA=E 5= ok TEA A (110, 160)S =] AlS L/E=
MAC Aol A A8 ¥ a1, &40 5(130, 180)<} A2 =] o] 9]

I Z A A(110, 160) F/E= &A1 5(130, 180)+= 574 4
3] = (application-specific integrated circuit, ASIC), TF & A, +=¢] 3|2 /=
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F71 & F AL 2ER O] el whel A E = g H ol Z1dkste], 3]
TEARGE 2EYE V] E Edold MHEEE o] &35t 1AM, AE
A .

OFDM_TRN_subfield_1 =[OFDM_TRN_basic_1, -OFDM_TRN_basic_1]
o] 714, OFDM_TRN_subfield N & &7+ A7k 2 E & ¢~ Noj| tf gt
Egolyd MB A= o|n|3lal, OFDM_TRN_ basic N < &7+ A| 7t
2EY Qg 2~ Nof| i gt 7] Ego)ld JEEEE el 23S A

A 6ol 9lol A,
A7) F B A 2EG ] A 57129
EfE Edo]d AR

34,
A= 5] 5544 of) 7] kshol

OFDM_TRN_subfield_1 =[OFDM_TRN_basic_1, -OFDM_TRN_basic_1]
OFDM_TRN_subfield 2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2]
o] 714, OFDM_TRN_subfield N & &7+ A|7F 2~ E " Qe 2 Noj| tf &
Egolyd MB A= o|n|3lal, OFDM_TRN_ basic N < &7+ A| 7t
2~Ed Qe A~ Nej| gt 7] & Eflo]d ABIAEE on|shi=, 21E AF
Al 63Fell 9lo] A,

A7) F FE AR 2E- ] T3
SAEAIE 2 EHE Egold B

34,
A= 5] 5544 of) 7] kshol

OFDM_TRN_subfield 1 =[OFDM_TRN_basic_1, -OFDM_TRN_basic_1,
OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, - ws! *
OFDM_TRN_basic_2, w32 * OFDM_TRN_basic_2]
OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, - w3* *
OFDM_TRN_basic_3, w;* * OFDM_TRN_basic_3]

o] 714, OFDM_TRN_subfield_N & 3k A[{F ~E 7] Q1d] 2~ Nej| o gt
Efold MBI =5 ou|3}al, OFDM_TRN basic N & &3+ A3t
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2EY g2 Nell thgh 7] & Edold A BAEZ o] kal, wy = exp(-
J¥2%pi/3)Ql, A& % W,
873101 Al 6%l AojA,

A7) F A 2EL A5T49 A
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OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN_basic_2, OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,

OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [- OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4]

o] 71 4], OFDM_TRN_subfield_N & 37k A[{F ~E | Q1@ 2~ Noj| o gt

Efold qRE=E QU] 3}a1, OFDM_TRN_basic_ N % % T4 Eds

(738 111 A 68l gloA,
A7 = A A~E- Y A5 AS-
h

47) AR 2ERE Evold ARAE = 8] 530 7] ukshol
A L,
(5 3h4)]

OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic_ 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]

OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -w!
*OFDM_TRN basic 2, w2*OFDM_TRN basic 2, w¢
*OFDM_TRN_basic_2, we**OFDM_TRN_basic_2, -w¢°
*OFDM_TRN_basic_2]

OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -w¢?
*OFDM_TRN basic 3, w#*OFDM_TRN_ basic 3, w¢
*OFDM_TRN basic 3, wst*OFDM_TRN_basic_3 - wgl?
*OFDM_TRN_basic_3]

OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -w¢*
*OFDM_TRN basic 4, w¢*OFDM_TRN basic 4, wg’
*OFDM_TRN basic 4, we!***OFDM_TRN basic 4 - wgh
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*OFDM_TRN_basic_4]
OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, -w¢*
*OFDM_TRN basic 5, ws8*OFDM_TRN_ basic 5, w¢!2
*OFDM_TRN_basic_35, wy'®*OFDM_TRN_basic_5 - wg?
*OFDM_TRN_basic_5]
o]17] 4, OFDM_TRN_subfield_ N = 33k A|F 2 E# Qldl 2 Noj| off gt
Efold MHEEE ou|d}al, OFDM_TRN_basic N & &3+ A7t
2E9 QU2 Ne| ti gk 7] Efold MEEEE 2| 8laL, we = exp(-
P2%pif6) 91, A & A% Wby
978121 Al 63l o)A,
7] % B ARE 2ER Y 57t 69) B
Mﬂ TN 2EE Elold HBIAE=E=
¥ o
['r N]
OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic_ 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1]
OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, -wg!
*OFDM_TRN basic 2, we2*OFDM_TRN basic 2, wg
*OFDM_TRN basic 2, ws**OFDM_TRN basic_2, -wg®
*OFDM_TRN_basic_2]
OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, -w¢?
*OFDM_TRN basic 3, w#*OFDM_TRN_ basic 3, w¢
*OFDM_TRN basic 3, wt*OFDM_TRN_basic_3 - w¢l?
*OFDM_TRN_basic_3]
OFDM_TRN_subfield_4 = [OFDM_TRN_basic_4, -wg’
*OFDM_TRN basic 4, w*OFDM_TRN_basic_ 4, w¢’
*OFDM_TRN_basic_4, ws'2*OFDM_TRN_basic_4 - wg!*
*OFDM_TRN_basic_4]
OFDM_TRN_subfield_5 = [OFDM_TRN_basic_35, -w¢*
*OFDM_TRN basic 5, ws8*OFDM_TRN_ basic 5, w¢!2
*OFDM_TRN_basic_35, wy'®*OFDM_TRN_basic_5 - wg?
*OFDM_TRN_basic_5]
OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, -w¢’
*OFDM_TRN basic 6, we!"*OFDM_TRN basic 6, wg!®
*OFDM_TRN basic 6, ws2**OFDM_TRN basic 6 - wg?
*OFDM_TRN_basic_6]
o] 7] A, OFDM_TRN_subfield N & &k A| 7k 22 E 7 Qe 2 Noj| tf g
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s =2
[} =N

i

J2%pi/6) 91, A & M - vk
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OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic_ 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1 OFDM_TRN_basic_1]
OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic_2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]
OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]
OFDM_TRN_subfield 4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic_4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]
OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic_5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]
OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_basic_6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]
OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]
o] 714, OFDM_TRN_subfield_N & 3k A[{F ~E 7] Q1d] 2~ Nej| o gt
Edold ABI=E o|u]3} i1, OFDM_TRN basic N = &7 A7t
2E9 QU2 Ne| thgh 7] & Efold MBLEE sz, Ao AF

A7) F A 2E ] )57 89l A
B FEAN L 2EYE Edo]d MREEE
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[7d -8 15]

[7d7-8 16]

OFDM_TRN_subfield_1 = [OFDM_TRN_basic_1, - OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN basic_ 1, OFDM_TRN basic 1, -
OFDM_TRN_basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]
OFDM_TRN_subfield_2 = [OFDM_TRN_basic_2, OFDM_TRN_basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic_2, OFDM_TRN basic 2,
OFDM_TRN_basic_2, - OFDM_TRN_basic_2, OFDM_TRN_basic_2]
OFDM_TRN_subfield_3 = [OFDM_TRN_basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic 3,
OFDM_TRN_basic_3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]
OFDM_TRN_subfield 4 = [-OFDM_TRN_basic_4, OFDM_TRN_basic_4,
OFDM_TRN basic 4, OFDM_TRN basic_4, -OFDM_TRN basic 4,
OFDM_TRN_basic_4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]
OFDM_TRN_subfield_5 = [OFDM_TRN_basic_5, - OFDM_TRN_basic_35,
OFDM_TRN basic 5, OFDM_TRN basic_5, - OFDM_TRN basic 35,
OFDM_TRN_basic_5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]
OFDM_TRN_subfield_6 = [OFDM_TRN_basic_6, OFDM_TRN_basic_6, -
OFDM_TRN basic 6, OFDM_TRN_basic_6, - OFDM_TRN basic_6, -
OFDM_TRN_basic_6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]
OFDM_TRN_subfield_7 = [OFDM_TRN_basic_7, OFDM_TRN_basic_7,
OFDM_TRN basic 7, - OFDM_TRN basic_7, -OFDM_TRN basic_7,
-OFDM_TRN_basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]
OFDM_TRN_subfield 8 = [-OFDM_TRN_basic_8, OFDM_TRN_basic_8,
OFDM_TRN basic 8, OFDM_TRN basic_8, OFDM_TRN basic 8,
-OFDM_TRN_basic_8, -OFDM_TRN_basic_8, -OFDM_TRN_basic_8]

o] 714, OFDM_TRN_subfield_N & 3k A[{F ~E 7] Q1d] 2~ Nej| o gt
Edold ABI=E o|u]3} i1, OFDM_TRN basic N = &7 A7t
2E9 QU2 Ne| thgh 7] & Efold MBLEE sz, Ao AF
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[5=11]

The Sequence Seq',, , 176(k), to be transmitted from left to right, up to down

LA 1+ 1A L H L LA 1T 4L G -1+ -1 HHL 1 -1+ -1 -1+ H+ -1 -
TH-1-1 G415 4H5-1H9H 51 HHHHHHH 115+ 155 5-1HHGHH 55111554
LD I A L A AT A A A L G441 4 -1 AL+ -]
gl G141 -1+ -1 41 -1 -1 44+ -1 -1 -1 j 1§+ -1 41 f -1 -1 +1 -1 Hj+1 41 5 j - +1 +1

The Sequence Seq2leﬂ , 176(K), to be transmitted from left to right, up to down

H -1 -1+ -1+ GG -1H G -1+ -1 HH H §-1+H jHGH H -1 -1 H+H -1 4+ -1
HHG-1H JHGHH-1-1HH -1 H-1 -1 HHH G HH-TH -1 -1 HHH G HH -1+ H-1-
JHAH A 1-1-1HHH GH -1+ H +1 G+ L+ 4115 -1-1+ -1 +H -1 -155-5-1-1

The Sequence Seq’leﬂ , 176(k), to be transmitted from left to right, up to down

HHHL-LLHHH GH G4 -1-1-1HH L G H L 44 L -1 -1 -1 -1 5§ -1-14+1-1
H 144141 H-1-15 5+ G+ 5+ -1 G+ H A+ 5141 -1 4 -1 51+ -1+ -1 54 -1 4
AL G-l -l A -1+ -1 H AL -LH A G -1 -1 4 H -1+ H-1-1 §5-14 5 -1+ 4 -1 -1+

The Sequence Seq“]eﬂ , 176(k), to be transmitted from left to right, up to down

L4 HL 4 H LA e L4 L LA ] 4 4 oL o H 1+ HL ] 4L =L+ LA 4 4+
AHAHH GHH AT HH L GH -1 G55 G+ 41114 H LA 41151141
SRS % N 0 U R N QY % % D R S QR 0 R O i S 7 e I S R Y
L A+ L LA LA+ ] L 1 4+ LA 41 -1 14+ =L 41 -1 +1+1 H 44+ 41

The Sequence Seq5leﬂ , 176(k), to be transmitted from left to right, up to down

FLLHL -1 144 4 =1 T LA -1 G4 1+ L4 14T L+ o L1 4 44 -1 -1+ 4 4 -L 4 -1+ -1
Y+ G111 -1 -1 G4 -1 GH-1HH -1 HHH HH1HH 5 H I H -1+ H 4 H -
FH T A 4 1L 4 T4 4+ 59T 44 L4 44
L] L L A L1l 414 4]+ ol 41 L4 oL D4 4 1o 4L 41 -1+ -1

The Sequence Seq6leﬂ , 176(k), to be transmitted from left to right, up to down

FUAH LA L 1A+ L 4] 4 Ll 4 -1+ L1+ 4 4+ -1+ 5
HHH A A4 L4 GHHH A4 1G4 11444 11§+ -LH 4+ A 11§41 -1
F AL 4 14 Gl T4 4 -1 -1 41 = -l 4 +1 4 -1 1 -l 1 1+ 4 1+ -1 4 L4 4

FLl-1H A4 11+ L 1L+ o 4L H A L H L LA LA 4 L4 -1 -1 -1+ 4
4

The Sequence Seq7leﬂ , 176(k), to be transmitted from left to right, up to down

Gl 4t el Hl 4Ll A1 ] -1+ 4+ -1 HL ] 4 oL +1 1] g =1 -]+ 41 -1 +1 +1
Gl ALt -l G Tl g ol T4+ L4 L 4 =L+ Lt =L =L L4+ 5 4 +1 5 -
L1141 LA AL A AL LA -1 -1 4 LA =1L HL AL =LA A 4 4L -
FHAH A GH A AT A G451 H A GHAH L1 1144114

The Sequence Seq8leﬂ , 176(k), to be transmitted from left to right, up to down

ALl 1AL LT Al G H LA L1414 -1 -1 S < -1 -1 4541

ST e I RIS I [ S 0 [t OO % % 0% S DO [ 15 [ R
BN UG Y% s NG 00 Qe 1 U DO S (S 0 1 g0 1 0 S S G Y S O (e
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The Sequence Seq ', , 176(k), to be transmitted from left to right, up to down

R FE Y U N D O S BN R g U Y e g S Y DU O N g U8 Y 8 G R g O S e B S
V11 oL 4 G-l 4 L4 4+ LA A4 L+ ] H 14 H L 1L 15 5
1AL H G A g1 D] -l - L el 4 G -1 A+ +1 5 -1 -1 -1 541 4
4L HTH L+ L+ T4+ L AT+ 4 4L 4 1+ 1+ L1+ G114+ 41 -1

The Sequence Seqzﬂght , 176(k), to be transmitted from left to right, up to down

A AL I A LT AL AL LA -1 AL L L L -1 -1+ -1+ 4 -1
HHj-1-1H+H 14 5H-15H 1+ 5 -1+ G4 1 -1 H+H §H+L -1 41+ -1 -1 HH +1 §+j+1 -1

HAH1HGH-155H+HH 554G H HH-1-1-1HHH 1+H H-1-155-1-1+ -1+ 4115
-1-1

The Sequence Seq’rigllt , 176(k), to be transmitted from left to right, up to down

-lgg-l-1H -1+ -L-1 55 5-1-1H+1-14L §HL 4L j -1 5+ HH-1-1 -1 HH L §H 54
H-L-LA A H A 4 -1 4 AL A 4 H AT -1+ 111§ §-1-14) +H -1 44
HGH G H 1§ H AT -1 -1 H 4 -1-1 -1 H+HL -1 H 514 4 -1-1 4 -1 H -+ 44 -1
1514154155 H A HH T HHGHAHH 15145 H -1 H 41155145 H -1+ 4+ -1-1

The Sequence Seq“right , 176(k), to be transmitted from left to right, up to down

114+ L -1 -1+ H -1 H jH 1§ 4 H1H+ -1 -1 -1+ H -1 +1 -1 5 +1 +1 H+ +j +1 41
Hogg-1HG-1+H 1 GH 11 HH T HGH 1 GHGH-1JHHH G+ -1+ H-1-1§55-1-1-1
HH LG -1+ 4 -1 -1 - 14+ -1 4§+ -1 G+ G4 -1 5 F1+1 +1 5§ -1 +1 -1 +1 +1 + 4 4 +1 +1

141+l G4+ L G G H -1 GG+ 41 -1+ -1 5+ +H1 4 45+

+1

The Sequence Seqsﬂgm , 176(k), to be transmitted from left to right, up to down

AL AT AL LA G 4] L -1 L T4 H A 1 -1+ H 41 -1 41 5§ -
T+ g-1-1-15 G4 -1 -1 H LA =14 47 G -LHHHLAT L4 A AT AT L H A G4+
HYH T G111 A1 DAL A A 4 L A AL A 4 11+ -L 4 -1

H-TH 11 HHH 111§ H A GH -1+ -1 H -1 H §-1-1HHH-1-1-155+H 1 H 5+ -1 +1 -1

The Sequence Seqiight , 176(k), to be transmitted from left to right, up to down

A GHH L H ALl LG -l -l -l H 4+ -1+ L

H A+ -1HH AL 414G H+L -1+ H G+ -1+ -1 4 -1 HH+1 +1 4 -1 +1 -1 4§ -1 +j 4§

AL G+ -1+ LD -l -1 =L+ -1 HL A+ HL L A4 -l H g g -1 -1 -1 5+1 45
#i

7

The Sequence Seq ", , 176(k), to be transmitted from left to right, up to down

HH G GH LG H A G GH AT G T L H DL G H LA HH 414114
AL LA L G L L Ll -l LA LD AL L4 4L 414 L1 4 H L LA 4L 4
AHALTH 4 GH A H L1155 T-TH AT+ 4+ -1+ 4 11 +H 4
HH G FHLGH A A A LU G4 A L LU LA L1 L+ -1+

The Sequence Squﬂght , 176(k), to be transmitted from left to right, up to down

AH A GHAHHH A HGH LG H G HGH 1551 H+H 5+ -1+ 4H-1-15545-1-1-
LHL -1 H H A HHH H G G HHH 11T HH GG HH-1-L-1HHH 1 +H 4115 55-1-1
G1-1HH -1 L G-1HHH G HHL -1+ H -1+ 14 §-141-1 541 §-1-1H+H -1 H 5 +-15 4
LA G LA A 111G T H A L G AL L+ -1 -1 -1 4 -1+ -1

PCT/KR2018/004125
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The Sequence Seq lleﬂ , 385(k), to be transmitted from left to right, up to down

AAdHAHH A HH LG H A H L HH - H S 54 -
TH-1-1-1+1+1 41 -1-141 -1+ H -1 H-1 -1 -1+ -1 4 -1+ +L L+ HH H 5 H+1
HggH-14-1-1-1+ -1 -1 H A -1 HH A HH G -1 HH 5 H G H AL =114 -1+ -1 4 414
HAFHH A 4 LD L1+ LA 4 4 5 -1 G4 S+ L L4+ -
11 41 G444 L L T4 LT L 4 44
ALl -1-141 -1 H -1 41+ -l -1 G5 HH L 5+ +1§+L+L+1-1 -1+ -1+ +1 -1 -1 5 -
JAgH 1 gHHG-1H-1-1-1+-14H-1H H -1 -1 HHHH 5 HH GHH H 114 -1+ 41 -1
G-l HHH A5G4 GH AT T G4 -1 -1+ H A A H 54+ H LA

The Sequence Seq’,, , 385(k), to be transmitted from left to right, up to down

GH Ll T4 L A H LA 4§ H H A L AL 1L+ L+ G4 H o -1 5441+ -
L1+ Ll L4 -1 H A H A LA L T L+ L 1L -1+ 44 5
HH] 4 1 +1H LA -1+ =11 =14 1 4 4 H1 A 4+ 4 -1+ 114 -1+ -1 -1 -1 4] -1 5 4 4 4
A H G HH AT H D1 D141 GHHHHHH G4+ HTH 1411+ +H +1 5
H A L4411 -TH G H A G L LA AL L L+ 4 5 4

The Sequence Seq3leﬂ , 385(k), to be transmitted from left to right, up to down

1l GH A Gl G+ GH L -1+ A -l AL G+ -1 -1 141 -1 45 -1 +] 541
HA -1+ A1 -1 -1-1+H] A HHH G+ -1-1-14H HH 55 H-1-1H +HL 4L -1 5+ HH 5 -1-1
AIAT AL -1 4 G A 1A G -1+ HT -1 4 -1 -1 AT HL A+ f+L LA =LA+ 4] -1 -1 4j -1 4]
GH Gl HH A HAH GH GGHHHG-1-1H A+ -1 HHH G H A -1-1-1+H 5 HHH 5
14111141 4 A4 -1 -1 H AL L AL H A LA 4L 41 -1 -1 H S+ 1541 5 -
15-14+1 5+ 4+ jH HH HHH H+L jHH GH 5+ § 54 -1-141-1-14H 4 5 5+ +1 +1 -1
HH-THHHH 5 -1-1H 11+ HH G4 H A H AL D+ 114 -1 -1 -1+ 1+ +H 5+
HAHHH HHH AL L1l -1+ G+l G+ -1 -1 G+ -1+ H L4+ - 4
1411+ LA L+ 4L L H L LD+ 41 -1 K< - 4

The Sequence ch“leﬂ , 385(k), to be transmitted from left to right, up to down

-1 LA A A L4 1+ 44 LA 1 LT 4 L1451 -
JHALHL L1141 4 -1 -1+ AL H AL AL L 4 AL H G L L1
Ae-lg-1-1H G414 -1 HH HHL L -1 H -1+ fHHH -1 -1+ -1 4 -1 H+ H+L+1 -1 5
GHG1GH G HAH T HH A GH A G H LD L 11114 4 H H H 1 5+
A G AL L -1 1141 A H LA T4 -1+ -1 -1 -1 4 L+ 41+ -1 4 4+
Al -1+ -1 141 A A+ D 4 L -1 -1 -1 -1+ <4 -1 -1 4 -1 4 -1-1
111114 G -1 -1 -1 G5+ -1 -1 L4+ 4 -1 4 -1 4+ 41 -1 -1 4 -1 4 +1 441+
gl G4 LD 4L G =L =11 H 1 G G L A L+ L4 4+ +1 4+ +1
G G114 L -1l 4 -1 -1 4 -1 4 -1 -1 +1
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The Sequence Seq sleﬂ , 385(k), to be transmitted from left to right, up to down

T [ B R D % 8 8 D VI 35 [ O [ G J 7 0 1 e g I
+1 1] H AL oL oL+ L LA F o 4 4 -1 +LHL A1 LD +1 -1 =L -1+ 14 o 5+ 5

+1-l+j-l-j-l-j+j+1+j+j+l+j+j+l+j+l-j+1+l-j+l+1-j+l+1-j+l+j+l+j+j+1+j+j+1+j-j-l-j-]+j-]
H1 G H G AT A 14 4 14 114 1+ A H A L4 -4 11414
G 1 A A A 1 A A A G T4 L ] L H L A H 4 4 L1+ +H
F1 14 -1+ L AT H o o] 4+ H 14 -1+ 411+ 4T L o1 o -1

The Sequence Seq’, ; , 385(k), to be transmitted from left to right, up to down

L4 1L A oL 4L 4 ol Gl 41 ol -l H o] L4 oL oL ol -1 -1 G4+ 4 L4 -1 4 +1
14 o1 o1 LA oL AL A H] L]+ ] ] 4 LA+ A o] +1 o+ 4+ 4 1L -1 4L -1

Gl T4 4 o1 14T+ A+ G A L4+ A 14141114 -1 -1 4
HL A L+ A+ A L L]+ L4+ D ot -1 F1HL A L =111+ +L 44 +1 -1

The Sequence Seq7leﬂ , 385(k), to be transmitted from left to right, up to down

AT AL L=l L L=l H A AL L=l H A =114 -1 4 -1 H L 4+ -+
HHHH G+ H -1 H H G HHH 11§+ -1 -1 HH -1+ +HLHL S+ H+H -1 -1 -1 541 -
JHG-L 1A LA LA LA AT D H AL L AT LA G 4 -1 141§ -1 -1
Hlg-14H G+ G-14H GH GHH-LH H 54+ -1-15HHH -1-1H55-1+H H -1 H-1HH H
HH 1141 H GHHH 4 G-1H H G HHH D14 H-LH H H -+ -1 -1-14
Al G H A AL 4 -1 -1 -1+ 4 L+ -+ 4 4 H 4L -1-1 4+ -1 -1
GJHHHHH-1H-1HHH-1H-1-1-1H-1G-15-14-1GHH -1+ +1+j 5 +1-1-14j 55 -1 +1 +1
GHHH L1 H1H 1=l -1+ H-1H-1-1fH GH H+1H L -1-1 jHH+1 -1 -1 H 4 -1 41
-1+ + jHHj-14-14-15-1-14-14+1 H-1H-1H+ H-1+-1

The Sequence Seq sleﬂ , 385(k), to be transmitted from left to right, up to down

F1H] L -1 G+ H A4 1AL+ 4 -1 H AL GH A 141 G114 L+ H1H +1-1-1 4 5541
L1 4 LA L4+ L4 1§ -1+ -1 -1 4 +L-L L4 §H] G+ H+L 4+ G+ -1 -1+ 4]
GHH-LH A H 14 -1HH HH GH A H -1+ H HffH 11 H -+ GHHH -1 H -1+ +1
HH AT H T H A A GG H GH G GTH TG54 T GHH L GHH T4 515+ 5
SIS P % B g 5 O B O 5 S U 0 [ S O 5 QO s S O U O
RS R0 Ot B [ 0 B S 0 O U O 0 QY e e O P g
NS EN (TS R O N RN g S N s S O s 8 Y W R O JE Y O W O B N %
LA L4 oL oL oL AL 4 - 1L L+ AL AL L oL+ L4 +L oL =L 4
1L -1 L] L4 1 -1 -1 4 =14 o L +1+1 4 4 -1 1 H]
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The Sequence Seq lﬁgm , 385(k), to be transmitted from left to right, up to down

GHA G GHATH L AL -1 G145 5 4 T4 1L -LHL T4 -1+ T L4
R R R N R kR e e e e M S R R R L E RSN E R

H 1411 TH T4 L 1D 1 LA 5 4+ H AL ] 14 -+ 4L -1 -1 5554
H ] 4] AT L G L] 4 A4 4+ 4 o 4+ L A1 -1 4 -1 L L
oA o 1A+ G 1A 1 -1+ L 4l L ] -] 4 4

2

The Sequence Seq rght

385(k), to be transmitted from left to right, up to down

DAL HL L G A 1A 1+ 1L+ L+ =L =L L4 -1 A 4+ A4+ 4+ 4+ -1+
1T LIl -l HH HH G5 H -1+ -1 -1+ -1 -1 -1 H -l jHHH L HH 551
H14j-1+H+H -1 4 -1 -1+ H L H 55155 -1+ -1 -1+ 5+ -1+ H L 1+ 55 -14
GHY G411+ 1+ -L-L-1H -1 HHHH A4 HH A -1+ =14 -1 -1+ 4L+ 41 4 4

The Sequence Seq3xigllt , 385(k), to be transmitted from left to right, up to down

Fl Gt H G Ll j-ltj-l-l4-1-1j-1-1H-1-14j-l-j-1j-f-1G+1 G+ +1 4L j-1 -1
Gl-1H -1 H A GH 5 -1-TH -1 -1 H GG H GG HH H-LH H -1 HH 4+ 5 H A T+ -1
GGG G-1G-14-1-1H -1 H A HHHL D4 -1 -TH -1 -1 -1+ GH +H GH H L 44
A H G GHH - HH GH A D AL L H G4 -1 -1 H 1T H 44 -1 -1+ -1
FAHHGHAHGH AT AL L1 GHH H-1H -1 H G H H L H -1 14 -1+ §+H HH -1 -1
H-1H -1 HH 411+ L HH o H+H1HL -1 -1-1+H1 HH -+ -1-1H +H1+]1-1 454
HAGH A LI H A H A -l -l H T L H L Ll =l A H A L T+ -+ -1+ +
HAlGH 11 HH Hj 1414141+ HH Hj-l §-1-1+1+1 +1 -1 HH 5 H-1-1+1+1 +1 -1 4
GHA G-I AL 4L -] 444 -1 -1+ 1+ L H S - H 4

The Sequence Seq"right , 385(k), to be transmitted from left to right, up to down

HL AL 1T 4 -1 AL AL 4] -1 -1 +L DT AL AL -1 A+ 414 -1
HH L HHAHH GHHHGHH L H G HHH HH AL L HH -1 -14H -1+ -1 -1+ -1+-1
Ag-1-1H G HH GH G111 HHH G515 H GHHH -1 -1+ H H G -15-1-1+H HH 5 4
A HGH A G11H G114 1554114114151 5-1 -1+ 554+ 5-15-14H-1554-1-1
AT G-1-1-14H G551 H GHAHH -1 -1 H DA HHHHH L 5H5-15H 41 H4
GT-1H 1 H-1HH HH L -1+ + G H A H HHH T HH-15-14 -1 -1 -1+ +H1 G414
HHH+H L HG-19-1H-14GH-1-14 -1+ G+ HHG-1 -1+ -1 H-1 HH H+ + -1 4
HH -1 L4+ -1+l GH G-l g-1-1 4+ HH -1 H-1G-1 -1 -1+ G55 HH H+] G+ H+ 5
1+ -1 H G+ I+ HL L4 -1 -1 -1+ -1-1 41 4
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The Sequence Seq’, , 385(K), to be transmitted from left to right, up to down

Ll DL A A A 4 L L L L L+ 4 4 44 44 -1 4
L1 AL L+ AT 14 Lo 4 A A 44 44T AL L L L+ 1L 44 4 4

H LAl A AL A G 14 A A AL G H A AL LT Ll LA L4 =L -1 4
H1 T T4 4 T A AT 4 A 1T T4 11 -1+ G+ 41+ 14 -1 4 5
#1514 A LA -1 -1+ 141 41+ §+1+1 414+ 4 4+ -1 5 -1 14 -1 -1 4 -1 -1
- H A A -1 G LA Gl G+ LA L+ G+ 1+ -1 -1 5

The Sequence Seq ﬂigm , 385(k), to be transmitted from left to right, up to down

H1 ] -1 L+ o oL ol oL L =] =1 = 1 L4 1+ 414 4 14 -1 41441
el -l 4 LA G o] el oL 1+ ] o =LA oL L A4+ A L4 -1 L ] -1 4 -1
dH GHAHHHH GG H A4 GGH LT+ 11 fHH+H LD GHHHGG-1H +HH G514+

AL A T A D544 LA 45 L H 5+ 11+ 14 5 -1+
HGHHHG1HH GHHH L1411 H GH A A A1 -1 H L1414
HLH 1 H 1 ol oL -1 HH L 4] -1 41 L 1+ L4 -1 -1 -1 -1 -1

IR I 0 6 % R 6 8 e e S 6 ¥ 3 S 6 % S QY B O
o H L] 4] o+ L L1 =1 -1 4 <111 o] o -1+ +] 4 4 111 4+ o -1 +1 41
-1 1] 1L+ 4 ]+ HL 4 4 -1+ L 4+ 11+ 5

The Sequence Seq’. ., 385(k), to be transmitted from left to right, up to down
right

A LA 1 AL A A1 A LA A =L 4L 411 G+ G+ 114151
AH-1gHHH L1451+ §HH-1H L H 5+ -1-1-1H-1 -1 5+ +1 4+ 4 -1 4 -1 Hj+1
AL AL -1 DAL A LA AL A LA 44 T4 4 L L4111 -1 -1
GH G G L GHLGH G HH-LH A H 111 HHH -1 -1 H L H L+ -1 H+H 5+ 4
Al -1 -l LA A A H LA L A A+ 1L AL H L 4+ A
AH-1-15-14-1H+H HHL G4 -1+ -1 -1+ 1145 5-1H H H -1+ +1 455 -1
HgH -1GH GHHHHH GHAH HHL GH G HH -1+ H A5+ 114 -1 +1 4] 4+ +
LT -1 -1 L T4 L4 -1 -1 G4+ H L+ -1 -1+ +H L1+ 4 -1 1+ H 4
AHH G G111 §-15-14 -1 HH H-14H -1+ H-1H-1+1

The Sequence Seq sﬁght , 385(k), to be transmitted from left to right, up to down

Al I L LAl L LA AL -L L L AL H AL A AL 4L -1 -1+ 4]+ -1 4]
A T4 -1+ 14115+ -1 -1 jHHH -1-14 5 G+ G+ HHLH+H G+ -1 -1 41 +1 5

HH-TH AL H GG+ 5+ §-15-14H-1 -1 §+1-1-1§HH -1+ + jHH-14H-15-1§+ 5+ §-1-1
HA GHHH 1 GHHH GH G0 GT41 515 H TG HH T HH H 41415154 541 5
Al H A HHH AT HH G HH D H -1 GHH-TH H G HHH -1 -1 +H -1
A AL L L ALl Sl Ll AL S+ -1 -1 -1+l + S

gl LGl -1 -1+ +H1 4411111 -1 H+H H-1 H-1 5 HH -1+ +1 H< -1
H14L -1+ LA+ A L+l A+ =114+ =L =L+ 1+ L +1 = =1 5 +1 < +1 4 5+1 -1 -1
GHAH A L1+ A 14 L =1 -1+ -1+ -1+ HL 44 -1+ +1 +]
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The Sequence Seq’,; , 595(k), to be transmitted from left to right, up to down

TN R N 0 % % X S QW % O U [ S e QR T 5 % S g S O R S S |

4 14 1L L+ L ]+ AL 4 o 1 44 14 111114 -1+ 41 -1 -1 4
ol L1 =1 =T+ +1 1L =L+ 4 H] H 4 4 +1 4 o+ F1 111 41 -1 -1+ 4
L4 4 o L4 L L LT+ 4 ] oL 4 1 +L+L +L =1L -1+ +] -1+ 4 4 4 4 41
g H - oL Lol 4141 41 1 w141 o -1 o 4 HL 4 o L -1 -1 -1 +1 <14 <L L #L L 4+ 4 4
BT B T EE IO 0 U BNy 8 e I R NS S B O Y D S R0 00 U Y o e i I

Sl g-1H-1-1-141 -1+ -1+ 41 -1 -1 55 1

The Sequence Seq’,; , 595(k), to be transmitted from left to right, up to down

SRS R S S 10 B0 S DR g TS E S (N S 0 0 O S S B QS Y S G (U R B (R QU T
ST I IS 08 T N 0 D O ¥ N Q5 5 3 8 Y QS
H A1 LA -1 LG4 G155 1515 G454 45444
NS TE TS N O N 0 W O 0 Y U N g I R % TP v
GGG GG L1+ A LT +L L LA AT +1 -1 -1 -1 +1 -1 -1 41 - -1 +1+1 41 -1 4141 §+1+1
GHHGHAHA1HI1H A1 HHH GGG GHHH GGG 15515141+ 4114
AT AH GH A GH A GH G GHH A G-LGG1GHHH 155159154 H5554
R L R E L R b E R s U S s B S IS S S S S S S S (W g
R R ET R NEpr et g JE IR R T g 8 JE 26 U B R [ 0 0 [ 0 6 I 6 O |
L] 4L L L] 11 1L o 4141+ 4L +L A+ 4 o]+ 4 H L H -1 4+
HA A AL G LT G L G4 A G L 1L L L L4 1 L H 14 H 4
L1444 994594 5545445449444 LU L
AT AL L L LT LT S S S G G G H AL+
S T I S S N [ |

The Sequence Seq3leﬂ , 595(k), to be transmitted from left to right, up to down

Glg-14-144H45-15-14-15-15H 541 -1-1+1 5 H-1-1+1HH G HH fH+1-1H 4 5-1-1+
A H LA Y GGG LI G HH A L H A1 1T -1 -1+ G+ 51514 -1
1G9 1H FHAGHAH GHHGH LG4 -1 4L LT 4
A1 14 4 §H LA+ A H D+ H L 4 -1 -1+ o o 4 1+ =14 -1 14 +1 - +1 41
GH 1L G A A L fH A G114 14§ H G-l 4] H A+ H 115541
S T H A 11 A fH L L L1 -1 H LA -T+H  -14 -1 -1 41
G o H LA+ 1 L 1] 1+ 1+ -1+ HH+H A+ +HL+] -1+ 5+ +1+1
ALl Ll A 1L+ L H L1 S 4= 4 4
-1+ G HH A H G L=l -14-1 -1 41+ -1+l -1 §-14j-1 4+ Hj-j-1 -1+ -1+
Sl gL Ll iA=Ll H A A H LA 1141 -1 -1 41 4 =L -1 41 H 4 < < < 4 -1
AH AL LA L1 -1 -1+ L L -l -1 -1 -1+ G+ H+1 4+ +1 41
A1 14 L1 o A T+ DA A1 AL -1 -1 -1+ A R HL D o+ +LH 144
AL H AT 4114 44
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The Sequence Seq’, , , 595(k), to be transmitted from left to right, up to down

H1 4 L L el Lol ol o -l GH 1 H T FL+L L4+ 4 4+ L1+ L4 44 51 +1 -1
A4+ G 1411 G 4 -1 -1 A1 H] 14 L4 L 1 -1 -1 41 -1 -1 +1 554 5§41
DL o1 -l 4 -1 L+ H A4+ DL L+ 4+ 5+ 4 L =1 -1 4 -1+ L -1
+141 -1 4 4§ G -1 -1+ A LA 1 ]+ FL 4 +1 4§ 4 L -1 +1 -1 -L+1 5+ 4 +1 4 14§ -1 -1
AL A A L1 LD 14 L LA 1 H AL -L 444 5 1141
H1 L H 4L Lot H L AL L 4+ H -1 414 141 1T+ 44 4 +1 41
DA A LA 1A+ -1 441 AT L1 411+ 14141141 -1 5 4
G AT T L] G G144 -1 -1+ FLH -1 oo 4 =L+l ]+ H 14 -1 4 =11+
Do A A D G A AL AL G H L L A A H 44
Gl A L -+ AL+ DA L4 =15 -1 5 =15 -1+ <1 <1 -1 1 §Hj -1 -1 +1 5§ -1 -1 4 -1 +1
GH A H A G A L DL G+ G A H A L1l H L4 5 -1 -1+ 4+
AL G AL AL A L1 -1 -1 +] A +L AL 14 =L L4 =L+ AL L4 4 4 -]
DA A A H G H A A 4 11411141 <+

The Sequence Seq’, ; , 595(k), to be transmitted from left to right, up to down

H G-I+ -1 -1 H+1+H H+L G111+ 11+ LT 4L -L-L -1+l - HH 5
Al HH A -1GH GH A GH 11 H GH GHHGHH G HHH 51 +1+1 -1+ +1 -1+ +1
H1-1-1-14-1-14-1 41§+ -1+ -1 H+1 HH+L H -1+ 45 -1H +HL +1 -1 -1 -1 +1+1 -1 +1 +1 -+ 4
HIFHA GG A G511 14D+ L+ H L 44 A4 445 -1
H 1AL -1-1-1 441D+ 4L -1 -1 H L L AL §H L -1 -1 -1 G511 54
GHH-THAH A LH H A -1 H G H H G H LA H G H HH A HHH -1 HH -1
H1-1-1H-1-T-1H AL+ G HH G HH 1919541 H5-15-14-1-14-141 j+1-1 4 -1
SHHHGGGH G HHH LT H HT L LT H G H G H L 1 H

HAHHHHH 1-1-TH H A LU H L HHH G HH G H -1 HHHHHHHHH-14-
THL o+ A1 T+l H+L LD A1 DAL D 1AL+ A 4 G 4 -1 -1 4 +1 4 <5 -1
GH GH A GH T -1 G G HH G HH G H -1 H A =T+ -1+ HL 4 -1 -1 =14 -1 -1 4 -1
LA TG L AL H L L 1L L L 444 44 444
A1 G415 151 L H G A+ G444 544 544 1+ L1 T 4
TH HL -1 H -1+ H H G HAH GHHH -1 551515

The Sequence Seq 6leﬂ , 595(k), to be transmitted from left to right, up to down

HGH H jHH LG -1H 4+ -1+ 4114 -1 -1 H 4 -1+ -1H L H-HH -1+ 14+ +1 5
HAL-L-1HH-1H-1HH HH G541 -1-15-15-14-14 5 §-1 H1+] -1 5+ §+L -1+ 41§+ +j+1
JH A A -1 H -1+ AL -1 -1 4 -1 4 -1 -1 -1 H +1jHH -1 H-1§-15+ 5 -1
HALHH 4L H-1-1 4+ §HH-1+-1§-155HH+HL-1-1§-1 5+ G+ §H -1+ +1 §-145-14-1
H-1-1GHHH GH 15 HHAH A 1514 -1-1H HH 5 5-14-1HH HH 55+ -1-15-1
A1 LA -l H A 4 -1 -1 -1 -1+ 4 A1+ -1 -1+ 41 4
HHl H HH1 G HH L -1l -1 H L1+ ] G HH L+ HH -1+ +H -1 <541 - +1
AHHH ALl -l -l H H GHH 1 H 11 HHH 111+ L+ -1 -14jfj+1 5 +1
HH HH 1L HHH G -1 H G 11 HH HH GH A 115 HH+H G+ -1 5514 -1+
HG-1g-14-1H -1-1 G4 -14-1HH HGHH-1 1+ HH HH G+ -1-15HH-14-1H+1 4
gl alal el j-l4j-14jf-f-1+1+1-j-1 5 +L s+ -1 +1 1 G HH AL G+ HH HH < <=1 +1 +H < -1 <
HGH A -1-14 jj-14-14-15-1 41+ -1 -1 -1 4 j -1+ H Hj+] H -1 4 -1 -1 +1 41 -j &
Hel 1144111 -1+ LA+ -1+l -1 -1 L LD H AL -1 54
H-1+1+H -1-j-14j-1-1+1 4+l H -1 4 -1 H+1

PCT/KR2018/004125
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The Sequence Seq’, ; , 595(k), to be transmitted from left to right, up to down

HAH g -l-l-1+1+1 411141 1=l 5t GG HH -1+ +1 -1 -1 4111+ -1 - 145+ -
JagtL-l-l-lH 4+l HHH GG H -1+ +1-1H1+1+1 G+ 41 41 -1 -1 H+]1 H -1 +1
GH T4 L -l -1 4 5 H 1+ A GH L1+ -1 54 H 4414 1141+ 5+
AHAHHH G-I GH GH A GH 15155155 H-1H-1H G HHL-1-1-1+H L 55 H 4 55

1ol ol G L A L L oL oL L G+ 414 4] -1 -1 4+ 4 -1 4 +1
HH FLH Lt L L4 1+ ] o1 L] o] L L]+ oL o1 o o -1 4 41 1 4 -1 +1
GH A H L1 HH G HH G I H A L H 5 -1+ 1114141 -]
G H G GH A1+ 11145114 THH A HH 41 G4+ H T H -1+ GH H L HH+H 41
TS U 8 % 5 0 O IS 6% 0 8 O O 5 B O Y W ) B
AT A H AL A A L L 114

The Sequence Seq sleﬂ , 395(k), to be transmitted from left to right, up to down

AHH ALl LT HH L L LD+ AL H -1 -1l -1 -1 -1 4

H-14-1-1+H T H H G HHHHH G H -1 L H A+ H -1+ -1 -1 -1 +H H 5 HH 14 -1 -
1H-14-199-L-j 559 H+L-1-1 -1+ +1 5j-15-1§-1H-1-1H-1jH+ -+ +H -1+ +1 -1 +1 +1

PCT/KR2018/004125
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The Sequence Seq lﬁgm , 595(k), to be transmitted from left to right, up to down

Gl ALl 1 L+ +1 L L L+ H LG H 4§ 111141141+ 411514

A1 AL LA G414 T 4 A+ 5 414 1114+ 4 L4 4 4 4 4
HH A 54 LA 1L A LD 1§44 A 414111+ 4114 -1
GG HAFH AL - T T4 LA 4 A -1 44 H LA -1 41 -1
H 4+ G DL LT+ A4 4 FLH 4+ G+ L L4+ -1
G LA L Ll A -l A Dl o o Lo 44 -1 A 1114141 41 -1 -1 4
HH A GGG A L L+ L L AL L L4 L o H ] 4+ 4L L L4 -
HH Ll g L4 1 11l L4 L+ L ol o+ L L+ -1 4 4
GHHHHGGH-1H-1-1-1H-1H-1+H H -1 HHHHHGHHH G541 H-1-1-1 4+ -1+ 44 -1
AT L4 ATH A 4 L

The Sequence Seq2xigllt , 395(k), to be transmitted from left to right, up to down

Geljjlagg-lgHtljg-1 -1+ 4jG-15-14-1-14-1 -1 45 -1+l §+1+1 f+1+1 5+1 -1 +j-1
H§H HHHHHHHHHG-14HH HHHHG-1GH+1H-14-1-1H-1-14-1+1 5+ +] G+ +]
A -14 14 G4 A1 H -1+ 4L -1 4141 -1 -1 -1 4L 1+ -1+ 41 -1 -L -1+ L L -L 445 1Y
HaHH G955 HFH A -TH 1L+ +1-1-1-1 41 +1+1 L+ L -1 -1 -1 41+ +HL -1 H 4+ H H
SRR B R R o e R R R R R R R o R R R e D E R R R R R S E R R
G114 HHHHHHHHTHj-15HHH-1H-1-14H-1-1H-1+1 G+ -1 4-1-14 -1+ 541 -1
R R e B e R e v e e B e S o o o B B B B B o e I
HHGH H-TH +1-1 4+ 4111141 -1 -1+ -1 -1 H +1 41 -1 -1 -1+l HH - HH - HH Y54
g G111 -1+ =11+ L H T H T+ LT+ T -1 -1 -1 4+
Heglgg-lgH+14gG-1G-14-1-14-1-1H -1+l G+1+1 G+1+1 41 -1+ -1+ G+ H+H HH 1 HH
-1 H A H 15+ H-1H-1-14j-1-14j-141 +1+1 §+1+1 41 -1 4§ -1 +1 5§ +1 +1 +1
A AT H AL LA H AT L LI H A H LS HHHGH 449598
HH AL -1 H AL L4141 -1 -1 -1+ AL -1 4L H -1 -1 -1+ HL -1 555554 45
HHYHGG4H-1GH-1+H-1-14-145-141+H1 -1+ 55+

The Sequence Seq3ﬁght , 395(k), o be transmitted from left to right, up to down

H LA+ -1 G g1 T4 -1 -1+ G411 4T -1 -1 4 -1 441 -1 -1 4 -1 -1
LA -L-1H G4 -L-LH A 4T 4 LT L4 4 -1 44 5 4 -1 -]
G H AL L GG LA GH -1 L A L H A AL -1 -1 -1 -1 4-1
AH LA AL L H A A -1 LA 4T AT H LA -1 44 -1
H-1-141-1-1 - 4 4 A -1 4 -1 -1 -1 -1 -1 H A HH G H G+ H L H -1 -1+ 5+
HH HH H G- HH HH GHHH LT H -1 H AL -1+ H+H
LA AL A A AT T A 4+ LD A -1 -1 T A+ 4 14 -1 -1 -1 4 -1 +1 41 -1 -1
Aeljelajg-l G+ +1 4+ 4+ +1H 1 -1 =14 -1 -1 55+ +1 41 -1+ 4§+ +1-1-1 -1 +1 45
HH -1 G H+H L L HH G H L -TH AT G4 -1-TH -1 -1 -1 5-1H -1+ +1 4
A AL GG LA L AL AL =L AL+ A LA -1 -1 L L 4 5
1AL -1 A -1 -1+ G 1L LA LA 4 AL - A 4 AL -1 4 -1 -1+ 4+
H-1H-14g-14-14-1H G+ 5-1 -1 H-15-1jj-1§+]1 j+1HH H+H §+1+1 5§+ -1 5-14-1 -1
GG L GH AL LD+ G L A LD AT+ -1 4L
LG4 4L 4L L
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The Sequence Seq“Iight , 595(k), o be transmitted from left to right, up to down

1 H L HHH AL GH AL HL -l H A H g AL L1+ L L4 -1 -1 -1 +1 +1
-1+l HHHIHH LI+ -1 HH 5t L -1HHL H 1§+ -1 4 -1 -1 -j § 5
H-1-1+H 4L -1 44 H G H LA -1 -1 H-1H HL -1 HH G-+ -1-1 14+ H+HL 1+ < +1
HH HGH-1-1+H 11+ g H-14 - -1 HHHH G H -1 -1+ G HHHGHH-15-15-14 -1
ALl AL LT H AL -1+ -l -1 -l -l -1 -L-1-141 - H 5 H-1 -1+ 5-14-1
H-1+1jH H+HHHH§HIHL-1-1 -1+l 14 -1 §-1§5-1§-14-1-1-1+ 555 -1-1+4] 4
41414 H A A G H L1144 -1 -1 -1 H A HA1 G4+ -1 -1 +H 5444
H1H 111411 L -1 H A H L L H - H A L G H -1 -1+ -1+ H -1 H 4+
i1 -1+ 14 H L H G+ H ] H 11+ <11+ <+ 14 =L -1 -1 -1 4111
g1l LT H G A A G AL 111 H 4 - -1 -1 -1 -14j -1
AAH GG H GG+ T f1H T H GHAH HHH GH 111+ G141 5154+ 4
G H 11 H G HHH G H AL L1 -1 11151 HH LD+ H -1 H4H 5+ 5+ H+H
A -1-14 -1 114+ 47 -L -1 LA LG AL AL AL A HLH A1 -1 41 -1 -1+ -
TH+LH 141+ H+H -+ +1H H+-1-1

The Sequence Seq Sﬁgm » 595(k), to be transmitted from left to right, up to down

AL H LT H H A G G HHH GG -1 LG -1 514114141 541
14l G H A G4 A A LD+l LA L 11 H] DA =1 4L+ 41 4T -1 -1
HAL 1L LA LT T G A G A LA 1591515+ §+
A4 LU L4 H G G4 L LD AT T4 L1 L4 T4+ +1 4
H -1 HH A A LA L L LA H LT G4 4 5 4+ 4 4 414
Gl HHAHH G HH GH HDH GH G G4 G555 55541 H A L A H 14
H1AH 1 -1+ G H A4 -1 HH A T H A L 544
H A L A H A L A L L4 14D L] L o o A 4 4 -1+ +1 4141
LT AL L H A 4T Ll L T4 L4 L4 g -1 Gl -l -1+ 41 4T 4L 14 41 411 -1
T LT A DT H T L 4T 4 1 L 44 A 44 -1 4141
FLATAL LT 44 4 4 A G -1 H AL H A1 L4+ H G+ AL
A GGG G549 G 1AL LT+ LD+l AL 114114 Ll LA 4 -1
A1 -1 4 T JH AL H A 44

The Sequence Seq 6ﬁght , 395(k), to be transmitted from left to right, up to down

Hl L] =14 L4 1+ G4 4 -1 1+ A+ 1 G+ -1+ +L 4§ +1 5+ =15+ H -1 +1 414
LA H LA G -1 4] H 15+ 41 -1 1 54 H AL T4 4L H 4+ H 114+ 4141141
H A AL G A AT LA AL A -1 -1 1L H A AL -LH - -T 4 4 41 4
H AL HHH DL HH A H AL -1 -1 14 -1 HHH G4 15455+ -1-1
HHAHH GH A 11 GHHH G+ G-15-1+H HH 54 54 -1 545§+ -1-15-15-1+-1+1-1-1
G A A H G+ 1151141 G H A LD HH AL L 114 141515
4 -1+ -l 4] G+ 11t - L =L 41 114 f 1+ H1 4 H 4111 -1 5
+1 1 1L 4 4 -1 4 -1 -1 A+ o+ =1 =1 =] 1 +1 4 o +1 -1 -1 #1415 +1 -1 +1 +1 4 5
LAl LA A L1 5 o] L =1 -1 +] +1 A =14 -1 4 +1 4 -1 +1 41 4] 5 +1 1 -1 54
G111 L 1411 -1 A4 -1 4 L1 44§+ -L-L =114 -1 55 +1 -1 -1 4 +1 H -1 4
A+ Ll Ll -l G G f L+ AL Gl G+ GH L 114 o L4 =1 §-1 G+ -1 -1 4§+ 541
H AL A LD Ll AL AL LA A A DAL LA 4 L LD L+ A+ -1 -
HALH L]+ -1 H 14414 4+ -1+ 1§14 -1 -1+ 4 5§ -1 5 -1 H+1 441
AL L H AL L H AL 4
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The Sequence Seq7dgm, 595(k), o be transmitted from left to right, up to down

1+ L LD oL oL+ 14 o 4 A 4 4 5 1AL 11 #1114 o o 4+ +1 -1 =11 +1 +1 41 -1 -1+
R e R DR B, B B e R B Ry R B R R B R R R ]
H14 419D H A 43345411 44 441

AHAHH LG 5HHH G54 G5 H 11 L A GH G- -1 §HH A1+ 54
A L H A H 4 LA ] LA 1141+ -1 54 F] 4+ 4+ FLH -1 41141+ +1 -1
4l A oL L] L] 4L 4 H LA 4+ 1+ 4L L 4] 4 4 o -1 +1 41 H -1 ]

21K 114 L+ 1L -1 L4+ ] H G H L HH L H 5 -1 14141 541
HGH LA HHIHHH A1 G4 HHL G+ L H-l HH HHH LG+ +1 41 -1+ -1
o141 LA L A A 1L+ -1 4 H L] A+

The Sequence Seq sﬁght , 395(k), to be transmitted from left to right, up to down

GHA A GG+ 11D+ A A4 A LA -4 ] -1 oL -1+ +L AL 114 o 4 4 +1 41 +1 541 5

AL LA H G -1 A1 -1 H L H A -1 LT L1551 555 5 54
S AL DDA A H A H L G G4+ H A 1 H T H A 4 -1+ 4+ -1 -1

HH 4 1 1]+ T+ 4L L L H 4+ o H H A G H 1T H -1 H H 4 5+ 11141
L H A A L L LD A H LD 44 1+ L =L 5 -1 5141+ -1 41 41

11 H LA - L L

PCT/KR2018/004125
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The Sequence Seq lleﬂ , 804(k), to be transmitted from left to right, up to down

GHAL -1 -15-5-144HH +1 41 H-1-1 -1 +1 -1 HH-1 5+ +] -1+ -1 HH 5+ HH+1 H 5+ +1
HA-1G5-14H 5 HH1 1+ -1 -1+ -1+ H-1-1HH -1+ -1 55154 5-1-15H 4
Al g-1-l-1+141 1 -1+ G+ 4 -1-1HH1 -1+ G Hj-1 G154 5-1-1 -1 -1 554+
H A1 H-1-1H -1+ -1 HHH L -1+ -1 H G4 -1 -1GH5-1-14-1 -1+ +14-1
A -THL-LH A -1 G AL -1+ L AL L -1 -1 1+ +H -1 -1 4 -1
H 1 HH -1 H T H -1 5154 5-1-1GH HHH 45 -1-1-1§+1+H §+1 -1 +1 5+
HAAHHAH G541 55155114155 -1 HHHHH-1-14H -1+ -1+ H-1-14
H 14+ 415514 5-1-1+H1 H-1-1H+1 -1+ 5 H HHH - HHLH H -1 55-1 4 H+H +]
L AL AL -L AL+ A LT L1+ < <+ H A+ H L G+ H H A+ 4 -1 -1 414 -1
AL AL L G AL L+ -l 44 4 -1 -1 -1 -l I A+ +L 4 -1 -1 41 4 -1 -1 4 -1 +1
AL L LA G H AL L G H AL S L1411 -1 -1 4
At ALl el ALl A1 A+l G -1 -1 +14j-1-1 41 +]1 -1 4 4 -1+ 41 5
AT HH L GGl 1111+ HL LT G AL G+ -1+ L4 -1 -1+ + -1 41 54
JHATHHA LA L1 LD AT G HL-LHL G -1 G4 T LT 4 41
L1114 G4 LA T 1T L 414 4 4
H A H 114G HATH -1 GH A GH -1+ G H -1 -LHH T H 5 H A HH 4 H 1+ 5+
HHH GH G-1-1H 1141+ -1 H -1 H H -1 H T HH -1 -1 G -1-15H HHH 5
H-l-1H H-1-14H-1H -1 HHH -1 -THH -1 H 5 H HHH H G HHH G H HHH 4441
14411 -1+ -1 44

The Sequence Seq2leﬂ , 804(k), to be transmitted from left to right, up to down

H1 141 1L g 14 14 LA 114+ A+ G4 H A4 114+ 41 -
HH 14 1 FLA A H 15+ LG+ 114 G+ A H A 1 5 -1 -1+ +1§+1 41 -1 +1 -1 +1

HHHGHHH GHG-1-1H -1 H 511 -1 HH G H G- 1-1HGHH AT 5-14H-155 -1+ 41
AHH - HHHH G HHH L H LT HH LD 151 H HHH -1+ +H 5+
A GG L G A G A LA -4 LT+ L -1 -1+ -1+ < 5
AHAIH GGl L H LA G L G H AL H -1+
HGGHHHH GH HHH AT 1 H TG H AL G4 -1 -1 G+ HAHH TG H H G+ H -1 -1 4 4 -1
G914 HHHH G g-1-154§-1-1-141 -1 HH -1+l -1 HH 5+ 5-1-1 54 -1 -1+ -L+1 §j+1 -1

AL G-I+ L4 -1 -1 -1 -1+ 4 -1 -1+ -1 -1 44 -1 -1 4 -1 55 -1 -1+ +1 5 +1 45
A1 GHHHHH 1G5 L H-1-1H-1§H +H G jHHHHH 1§51+ H+HL+HLH -+ +H1 +1 +]
AHL L G H AL G A AL -1 -1 H L4 H AL H G4 S -1-1-141 -1 4
HH-1H G554 H GHG-1-141 -1+ -1 +H -1 HH 1 H-1-1H+H H-1-1H 5 H HH+ §+1
HHH L+ H -1+ H -+ HHH G H HHH H 111§+ H -1 -1 5 H HH +]
A H G H LTl HHHH G H 11§+ §-1-1 -1+ -1 HH -1+ -1 H -+ -1 -1
GH 114 -1+l 4 -1+ G H G-1 L HGH+1HLHL -1+ -1+ -1 H 45 -1 -1 H 1 +1
A1 AT S S
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The Sequence Seq3leﬂ , 804(k), to be transmitted from left to right, up to down

Gel-l-lH-l4-1HHH H 15+ 41 -1+ -1 HH G+ HHH HGHHL T H 4114141 -1HH
HA-1-14+1 -1+l G5+ HH G4 -1-141 -1 -1 4L+ -1+ H L HHH G H 14 -1
A H A A AH LT H L - A H G H AL L+ L+ L H G+ H -1 -1+ -1
HGH-14-1H G HHIHHA L1 -1+ -1 HHH-1§5-1545-1-15H HH+ 5 H -1 -1+ 4
A1 LH G151 G111+ A G+ -1+ -1+ +H -1+ -1 HHH-155-14H5 4
AL -1 AL+l -1 -1+ G-1-1GH14H L 45 -1 -1-1+1+1 -1 +L -1+ 4 -1 5
Gl -1l H 11 H T H Al GHH -1 H -1 HH T HHH G+ §-1-1 -1+ +1 §+1-1
H o HHHH - HHHH 155155 HH1 411541+ -1+ -1 H 4§ H HH 414 H L+
+1H -1 -1+ =1 +L -1 4+ 4 =1 -1+ -1+ o o 1+ A+ 154§ -1 -1 +1 4 -1 =1 4 -1 +1 -1 4+ 5§ +1 4
HH A HHHH-15-1HGHH 1+ -1 HH -1 H S H HHHHHH 15+ + 5+
AH GG A HH L H L -l HH A A 1A H L+ LA -1 -1 54 5-1-1-1
AL LA -1 4 G144+ 1 LT LD -1+ T 44 L5 -1 G -1-14 -1 -1 4
GHH A H LT HH -1 H G+ -1 -1+ 5 -1-1H -1 14 L+ -1 H 4 -1+ +H -1+ -1 4+
o1 -1 A HT AL A LD LA L] A A L4+ 1AL -1 4 4 +1H -1 41 4
GelHl-1HHH-1g5-1GHG-1-1-1 G+ 41 -141 -1 +L+1 -1 41 -1 H 4§+ HH L+ < -1
AH AL HAAH I HHH LGl -1-14H-1-1HjHHH H+H-1-1H+ -1+ <4154
A1 H AL H AL H DG H A T H T H A1 -1H G HH A H 41141+ -1
HHHHHHHiHHHH-155-1H5HH+H-15H+H -1+ -1HHH-155-1545-1-1-154H
+1 5§+ -1+ 4 4

The Sequence Seq“k‘ﬂ , 804(k), to be transmitted from left to right, up to down

HHHGH-145-14-19-14H-1-154j5-1-1-1§+1 41 -1+ +1 §+1 -1+l §§+1-1+1 -1 4
HH GH LI HH T H -1 H -1 HHH 114+ HHH G HG-1-1H G H T +H -1+ +H -1
GHHL G -1+ -1+ 4 -1 -1 4L -1 -1 -1 HH H G H AT H G H A H AL H-15--1 4
Hg-1-1HHHH A H-1-1H LG H AL H -1 H -1 H -1 H G H A H S H HHH 5 H
1 L AT 1T L4114 T+ -1 4 -1 -1 L -1+ -1+ 4 -1+ -1 4+ +H
AH G HHEH Ll L G114+ H-1-1H+H -1 -1 H+H -1 +H 5+ -1+ < 5
HHH+HL GH A HH G gLl GH-1-1H-1<-1 -+ HH+1H L+ G4 G111+ +1 541
Hal-14-1+H -1HHH -1 H Gt 11411 jHj-j-1-1j4jf-1-1-1 5+l +1 -1 §+1 +] 5 +1
AL Gl A G ALl -l -1t L H -1 -1t H+H 4 -1 -1 4
GHALAL L4 -1+ 4L -LHL - 4 1L DA 4 -1 -1 4 -1 -1 A A +1HL 4 A+ 4
GHHHHH 14141 -1-14GHH L +14-1 -1+ -1+ +1 541 -1+ -1 +1 -1 4+ -1 §+1+1
Gl LG+ -1+ G+ -1+ HHHH GHHHHH JHH L HGH T+ G+ HH 41+ -1
G914 154 5-1-1-1 541+ 5+ 45 -1-1H 4L -1 41 -1+ -1 H 4§ H HjH H G HH +H 5
gl -1 -1 -1 H -1 G+ -1+ L 14D HHH AT -T4 -1 G+ L 4141 55
A -1HHH1 G140 HHH G HH A G4 -1-1-1§+H +1 -1+ +1 -1+ 5+ -1 +1 5
et HHH G H L L A H AL AL H AL AL -1 H AL AL 4 -1 -1 -1 < +]
HGH H-1-1HH A+ G- 1 H-THHGHHHH GHHHH GH 1154 5-1-1-15+ +15-14
A -1+ T HH L+ T L L L+ -1+ +H 4L -1+ -1+ -1 HH H -1 -1 5+ H 4+
HgHH +14+j--1-1
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The Sequence Seq sleﬂ , 804(k), to be transmitted from left to right, up to down

Gl -l-l -1 154G+ +1H G+ -1-154 5+ +1 §-1 G+ +1 -1 4 -1 -1+ 41+ +1 §-1-1 -1
GHGH A G HH L GHH AL GHH-1-1H+H G+ +] 515+ 4+ 1§41+ -1 5+ -1+1 -1
-1 -1 4 -1 -1 LT -l -1 L -1 4 -1 -1 +1 44+ 4 -1 41 -1 - +1 -1 +1
HH-TAT-TH A 14 LA 4 4 -1 1A A A A HH 1154 -1 -1 4 1414
L1 AL -1 GH H -1 -1 -1+ G+ -1-1-1 4 JHLH A 14 4+ 41
GHAH LA G+ AL -1+ 41 -1+ -1 4 -1+ -1 H -1+ -1 445 -1 4+ -1 5+ -1+ -1 5
GAH 1551415515 H HHH GHH-TH -1 GH 1+ HH L -1HH -1 H T+ HH+H -1
G- 1+ A+ G HHH G HH -1 -1 H -1+ -1+ -1 H H A -1+ -L-1 5 5-14-1545-14
1A H AL -1 -1 4+ H -1+ -1+ -1+ jjH -1 +1 5 H -1 H1+1 H A+ -1 -1 -1 -1 4
Ll A LA A A L LD LD A T LA -1 -1+ <+ 4D
AH A Gl A G A G H Gl DL L L+ -1+
DAL G AL LA A LD L LA AL LA L oL LA 14 1§+ -1+ 4
A LA 4L A A L L1 LA AL 4L L A4 L1 4 51154
L1 4 H A 4 AL G111 44114 A 4 L4
Ll G L -1 -1l -1 - H T L4 -1+ -1+ -1+ 44 -1
11514151 HHH -1 -1HHH-TH 1§+ -14H G5+ -1+ 5+ -1 +H 1 H H
Hg-1-j-14-144-14H-1G5-1 HHHHjHHH H5HH A H 4114+ +-1-1 4+ +-1-1
HH H-1-1HH I H -1+ L 411§ H LA+ HH L4 5 H 1§ -1+ -1-1 4+ 5 +1
-1+ +H -1

The Sequence Seq ﬁea , 804(k), to be transmitted from left to right, up to down

HHAL-THL A H 1AL L=l -1+ -1 1+ -1-1 555 -1H+ -1 -1 4 +1 -1 -1+ +1

+1 -1+ 41444
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The Sequence Seq7leﬂ , 804(k), o be transmitted from left to right, up to down

Heg-l-1-1-14H4+1HHGH+HHHH G+ HHH GG H 1+ HH -1+ -1H-1-1HH H-1-1 4 +]
A1+ -1+l L+ H -1 j+LH G-l 1 H HjH L=l st -1 14 -1 jj-1 4 5j+1 -1 +]
el Ll -1+l 1+l f-l -l -1+ -1 -1 H s+l HHj+ -1 j -1 +-L -1 4§ -1 -1 §+j-j+]
A1 L4 G A L H AL H G H LA L4 51§14
G-l HH-1+1-154+1 141§+ 41 -1+ +H -1 5+ -1 +1 45+ -1+1 -1+ -1 -LHj+1 45 -1-1 4§ 41
Al AL H AL G HH AL G H LA L T+ L+l 4+ -1+ -1 -1 H+ +1+1 4
GHAH A GH -1 G5-1HHAHHH GHH G H L H A -1 5-1 HH HHH G HH-1+H1-1H 4
A G H 1411 LD AT L H G L - 4 -1+ -]
Hl-1HH 11 HH HH-1H 1§+ -1+ GH H -1 §H 1 -1 H +H H 41 -1+ -1 -1
Helegg-lHjg+l -1+l G+l -141H-1-1 5+ G+ +1 j-1-1-1jH -1 -1+ HH+H 5-1-1
Hl-lgH-1-144 Gt HH+ G-l G-l g+l -1+H G+l -1+ -1 -1 H+1 G+ +1 -1 55 +1 -1
H AL+l -l-LH+H -1 -1 Hj L+ +1 4 fHj L=l A f-1 G-l Hj=l -1 Hj-1-L G4 5+ +1
SHHHH L GH HHAL G H L+ LG+l -1+l G+ -l 1 -1+ L H G H +L+H H -+ -1
G-l HHH G511+ G541 1414 -1 -1 41§41 H -1 +1-1 41§ +1 -1 +1 4 -1 -1 4 +1
G-I AL G H AL H A L1 H AL HH L § G+ -1+l H 4 -1+ -1 4 -1 -1+ +1 4 -1 -1
HHH AL GH L1411 H-1-14-1-1GH -+ +HjHH HH+H G+ HH+H GH+H-1
1 H T H G H A -1 H T H HL A HH -1 -1 HH HHH 5+ T+
H 1 H-1-1HH §H A -1+ -1+ §§+1-141 H-1-1 441 G+ +H] -1 H +1 4 5+ +1 +H 4 <
H-14-4-1H+ H+H+14

The Sequence Seq slcﬂ , 804(k), to be transmitted from left to right, up to down

AHH LG I -1 -T -1 HH -1 H TG+ -1 -1 514155 -1+ +-1-14+1+]
L 4 4L H DA L L4 A L 4 L+ 14414 ]
A-1GHGHHHGHHH A T GH A G-THHHH G155 -1H G+ 5-1-1-1 5+ jH+-1+1 -1
G H T L GH G HHHH GGH A G LD HH A HHH GHH T H T G HH L4

T+ AL 4] 1 w1 14+ L1 =Dl 4 =1 Lt o+ -1+ =1 +L+] o =11 =L 4 =1
G-l H-l-lHH HHH5H -1 -1H -1+ -1-1-15H 5t 4+ -1 -1 H+H H-1-1++1
L 1A 1AL LD -1 4 AT AL A 4 4 LD AT H LA 4+ -1 145 141

A-1-1H 1154 -1+ -1 -1 H G HHHH GG+ G141 -1 H A HHH+H 1+ H
GHGGH AL G H AT H AT G HHHH GG H A -1+ H 115 5-1HH -1+ -1-1-14

114+
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The Sequence Seq lﬁgm , 804(k), to be transmitted from left to right, up to down

AT A G4 G 11 -1 LA G4 G4 LD 14T 4 oL =14 -1 -1 +L 44+
GHe Ll AL 4L L4 L+l =L+ L H A L A 1§ H AL HL -+ H A+ <4 5 -1
B e R o B s R e e R R T e e O e s e RS B s e |
H-1H -1 H A -1 -1+ -1+l §§H -1 5-1545-1-1-1 G+ +1 -1+ -1HH+H-1 §5-15+-1
A HHHH G G-I H L L4 -1 H T HH L H -1+ -1 HH -1 5-1 54 §-1-1+-1
T4 G AT G AL 1AL 1 AL L+ LA -1 -1 4 -1 -1 H1 4 4 41 4 -1
LA H 1L+ -1 4] 14+ =1 -1 1 -1+ o+ HH L o+ 41 L HH 4 -1 -1+
1414 144 -1 H ] L H L H -1 14 -1 -1 G+ 1 -1 -1+ 41 -1 4 -1 +1
LA L AT T T4 A -1 L L -1 L LA A+ LD H L 1T+ o1
4L -1 Ll =l A = L=l G H A+ 4 -1 L 114 -TH T+ 4+ 4 -1 -1 4+
AL A A A A H AL G 1 -1 AL AL - L H L -1 -
L H A L G LA HH A G H T -1t G -1 -1 fHHHH G G-1-1-15+H +1
H 1+ Gl H H -1+ L HH G HHH G HHH G HHH GH G-1-1-1 5+ + S+ 141 4
GHAH-L-1HH I H 5 H LG 5-15H-1-14-155-14 5 HH A+ H-1-14H-1+1-1+HH+1 -1 -1
HALDH G AL g1+ -1 -L A LD+ DD o H A+ A A A+ AT -1 -1 4 4 4]
+L L]+ LD+ o+ A1 - L L] o+ A+ A o+ L+ G+ A+ 4 -1 -1+ 4
14 1AL 144 1141 D+ 5§ H1 4 1 G+ A4 1 -1 4 HH1+1 -1 1+ 5
14 1 H H L H A HH L G-l 114114 HHH 1+ L G+ 141 5
SH 1 H-1

The Sequence Seq2right , 804(k), to be transmitted from left to right, up to down

GHAHHH 15114+ H G+ H-1-1H4-1jF-1 51 HHHL-1 4L §+14H-1-1 5+ H 4
G HHH A -1 -TH 141144 -1 -1 -1 551+ H-1 -1 H+1 4 -1 -1+ -1+1 -1 4 +j+1 -1
Hgl-1HG-1-1-1+ -1 H -1 H -1 HH A HH A GHH LG H AL GH 4 -1 -1 H -1 -1
GHHHHHH-T-1H-15H+H GH-T55-15+H HHH -1 GHH -1 H H G5 H HHH 5+ H
A H-T-1HH H-1-1H G HHHH GH HHHHGHH H G4 -1 -1+ T H -1+ -1 HHH 5§
HHH GH G-l H A HHH L H G HH H G H A L H L - H T H L +H
HgHH AL -1+ GG+ L+l -1+ L+ -1l H -l 5-1 5+ HH+1 41 H-1-1+-1 5+ +1
G-l HHHHAGHH G5 H H G5 HHHH G HHHHH 11 HH 4114 5+ 4
B e e A o B v v S S o B R 0 B 0 B B B B s B o R S B B R B R B
A GGG AT H I AL I A L LA AT -1
GHHIHHHH1G5-1-15HH GH H-1-1 541§ 15+ HH+H -1 jHH G+ H-1-1H 5+ 4
HH GH HHH A H 11 HH H-1-1HH 155141551+ H-1-14H+H +-1-14-1+1 -1 +H++]
GHGA-14HG-1-1-1+1-1HH-1+1-1HHHjHH +1 455+ +1+1H-1-1H -1 j+H +1 jjH HH
141G 5-1-1+1+1 G+ H 11 H G H HHH -1 G5 -1+HH1 T HH H -1 -1 HH-155-14-14
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The Sequence Seq”. .., 804(k), to be transmitted from left to right, up to down
tight

H4-1-14H41-141 G54 -15-1 41411541+ 5+ -1+ 555+ HH L H L+ 541 H
HH G G-1-1-1 G141 G-1H -1 H G HHHH G HHH TG+ H G-+ -1 5+ +1 -1
114441 g-1HGH I +L+14-1-14 -1+ -1 41 H L+ H L L -1 -1+ +]
-1+ -1+ -LHHH 111 5-1-1-L§+1+1 G+ -1+ §j L HH 1§+ -1 -1 +1 4 -1
A LD A -1 -1 4 -1 -1 DAL A1 D+ L 1L -1 T4 4 4 -1 -1 4 5 4
F1H1 -1+l G+ L+ G415 5-1 -1 -1H-155-1HH+ 1+ H-1-1H+H -1+ 55+
HAHHH GHATH LG H AL G+ -1 H G H H LT+ -1 H <+ -1 -1 HH AL -1 -1 4 -
TH -1 4415144 5-1-1-1 5+ 41 -1+ -1 44 1A+ -1 -1 414 -1-1 4 -1 41 -1 4 4]
4114 114 -1 =LA A LA A 1T LD 4 -1 -1 4 -1 -1+ 4 -1 -1
AHAHHH AL HH AL H G A GG -TL - G -L 4 4 -1 -1+ 5-1-1
GH A AL A 11 A -1 -D AL D+ L A H 4 A AL+ 4L L4 -1+ -1+ 4 -1 45+
-1+ -1H 4 GHHHH G G-1 -1+ 111+ L4 H 11441 -1+ -155-1H -+
F A1 H A L1 L H -l -l A -1-1 ] H-1-1 -1+l -1 HH L H -1 -1 Hj+1 -1 +]1 < 5§ +]
A4 G4 51T GHH AL 4159154 511 A+ 4 1L 41141
gl H A AL H AL L1 -l L L 4 -1 -1+ 4 -1 -1+ -1 4]
GHTG5-194G-1-1-15+1 1 G+ -1+ -1+ H -1 H -1 HHH 1551 H§HH+1 -1 5+ +
GHAAH GG GG-19HG-1-1H 1G5 -1H G HH AL H A -1 -1 H -1 H 5 G H HHHH 54+
F-1GHH GH L H G H AT H A L H 1151 H G HHHH -1 H-1H -1 HHH -1
el Hy-1-1-1+1-14

The Sequence Seq"right , 804(k), to be transmitted from left to right, up to down

HA D41+ DAL -T A H AL 4 -1 -1 H A H L1+ -1
A1 HG-1-1 G4 -1 -1 H 4 -L-TH+H 4 -1 -1 H -1+ -1 HH -1+ -1 HHH -1 -1 5 H H+H
HAHGHH A GH4-1-1+H H- 1141 GH H GH -1 H -1 H L HH-1GH AL -1+ +H 51+
AL AT G H HHH GH HHH G H G114 511§ HAHHH A1 5145 H+H1+H 5
H-1-1H H-1-1H-1 5+ +H -1+ -1 HHH A H GG H H L -TH T H -1 H -+ L HH -1 H -1
HgHlHHH G+ HHH - HH A HH AL 114 -1+ +HL G+ -1+ -1 +H -1+ + 5 +1
HHH LGl -1 -1+ H 1514 -1 j-1 4 HH H HGH+L+H -1 +1+1 5 -1
141 -1+ -1 H 4 -1+ -1 HH -1+ +L G+ H-1 -1 H+L -1+ 5 -1+1 -1 HH G H HHH -1 55 -1
HgHH AL+ G-1-1H HHH GH HHH G5 14551+ L+ 41 5-1 G+ +1 -+ -1 +1
GG -1H GG HALH LG -1545-1-14 H+ 41 -1+ + §+14-1-14 -1+ -1+ +1 -1
H G114+ H 1T HH D+ G+ -1+ G H TG -1 H-155-1HGH+HL+H H5H+1 +1 -1
AL LA+ L+ LA AL 1 L4 4 5114144+
GHHHHHGHH A GHAH T GHH 1 GH L H T G5 H -1 5 HHHH H-1
G4 -1l HGHHH -1 H R H LT LT H A -1 H G H A1 -TH+H 4 -1 -1+ -1
HjjH -1+ -1 5-1H-1§5-1HjHHHHjHHH G+ HH+HIH-155-1HjH+HL +H 54
Gel-lH LTl H H -1 H A HHH -1 H G H -1 HH -1 -1 -1+ -1+ H-1+] -1 H 4
SHAHHH G HHH LA G H A H AL 411 -1+ HL 41 -1+ -1 41 -1 H 4 541 4
HHlH-1-14HF-1-1H5HHHH-15-1H-155-1HH+H+HH 1+ -1 5+ +1 -1 4
141 -1+ -1+ 4 -1+ -1+ +1+1 -1 5
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The Sequence Seq’, , 804(K), to be transmitted from left to right, up to down

HH HHH AL H 1L H A H G HA 114+ -1-LH+] G+ +] =14 -1-1H+1 +1 +1 4
GH-l-l4jG-l-1g45-1-1GH 4+ +1§-1+j-1-1H+H H-1-1 4+ Hj-1 -1+l H -1 +1 -1 j -1
-l -1+l L+l -1 41 -1 -1 4j-1f-14j-1 -1 HH HHH GHjH-1+1 -1 5 L -1+ 4j 4
AL AL -1 H A - -1 H A H AL 5 H -1+ +1 -1+ H 4 -1 +1-1
A G4 L LG H A 4L L L4414 44
H11 L4 AL H A 4L 4
A-1HH A1 -TH A H-1-1THH GH A -1 H G411 GH G H G H A H G H G H +H 5
AL HH GH A Gl H -1 -1 H G+ -1+ A T H -+ -1 H H A+ S+ 4
AL el -1 HL A4 H o L -LHL H A =1L -1 44 -1+ 1+ =111 -1 -1+ +1 + H+1 5+
HHHl G+ HHH A4 HHH G HH H G411 H 411 H+H H-1-1H+H H-1-14
G+ -1 L H 4 G 114 H L4 < H L L4 4+ 114 -1 -1+ 1§+ + -1 541
H -1+ H A GHHH G H-L-lGHGH T H GHH-1-1H 1 H-1-1HH G+ +1-14-1-1 4+
H ALl jH-1-1GH5-1-1GH G+ +1§-14-1-1H++H-1-14+1H -1 -1 Hj+1H4H-1+]
AL -1 L -4 L -1 -1 -1 L -1 HH HHH jH -1+ -1 5+ -1
HAG G LD L LG40 T+ 44 H A 44U 4 1 H
1414414 -1l -1 -1 -1 H A1 HHH -1 -1 H 44 -1 H -1 1 -1+ 541 -1 41 5 5
HAHHHHH G111 5-1 415 5-14H-1-1 54 -1 -1 G4+ 5 -1-1 4 G+ +H H 5+ 5+ +
Gl H L G- H A GAH AT HH DG HHH GH LG H -1 H G H-1-1H+H -+ +1
-l -1-14+14j-1-1H+1H-1+1 +1

The Sequence Seq 6ﬁght , 804(k), to be transmitted from left to right, up to down

11411 HH HHHH GH-1-THH GH A 1155 -1HH-1-1H 41 -155-14-1-154 5

114+ Hl L+ HH+H -+ 41 -1 -1-1H+H -1 -1 H5+1+§-1-155-14-1-144
G-I+ 11+ HH 1+ -1 H 41+ -1 -1-1 5+ HH -1+ -1+ +H H§H-155-1++-1-1
HH A HHH GH-1-THH GH A G-1-155-1H4H-1-1H+1-155-14-1-1§4+jHH-1+1-1-1-1

A1l j-j-l-j 11+l
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The Sequence Seq’, , 804(K), to be transmitted from left to right, up to down

HAH-1H -1 G+1-1 41 141 -1 4141 -1 -1 -1 45+ H1HjHH HHH GH HH L -1-1 54
GHHLH G HHHHH G HHH G HH 115411+ G+ 4 -1 4141 -1 -1 -1 451 -1
HgH HHH 151 HH 14 -1 HH-1+1 -1 §+1+1 §-14H-1-1H+ §§+1-1+1 G+ -1 +1 4 -1
AL H AL T A AT 4 -1 D H A H A 4 1154 -1 55141
G- 1HHH 14114+ -1+HL G+ +1 -1 54141 -1 HH -1+ -1 +1 -1 41§+ 41 -1+ +1 -1
HAH-1-1§45-14-14-1-1HH4-1+1-1HH -1+ -1+ 1 §-14 -1 -1 4+ +1 +1 H 5
HHHHGH-15-14HHHH+H1 §-1-1 54 5-1-1 54 jHHHHL G -1§-14 5541 -1+ 55+ -1
HA-1-TH L G+ -1 H - H HH T4 -1 H -1 -1 H+H -1 -1 H+H H L+ -1 -1 544514

G4 =114+ L4 A L1 4 -1 =14 -1 -1 4 - F1 -1+ 44 -1+ L 4] -1 14+ -1

AHHHH A HH A G G- 1HH HHH G+ L+ G+ -1+ H-1 -1+ 5+ +1 51

HAH-TH -TH 14 -1 G H T -L-L 4+ -1 -1 4 -1 -1+ H L -1 -1 455+ -1

HAH-TH 14 -1-1HH -1 HHH H G H Ll HG-1 -1 -1 55 -1+ +H H 54 -1-1 4
gl -14 -1 14 g 11 A 4 1AL LD D L LT AT L 4 4+ 4L 4 -1
G-lHH HHH GG+ -1+ -1+ H-1-TH+H1 G+ +1 -1 HH -1+ -1 HH -1+ -1 §+1 41 5 -1

H-1-1H41-1-145-1-1 jHH1HH+G-155-1 5+ L Hj54-1-1§H5-1 55 -14-155-1 44
H141-1 5 H -1 §+14] -1 G+ +H -1 44141 -1+ -1 +1 141 -1 +1 +1 5 -1 4] +1 4§

H-1-1H-155-14 15514 HH -1+ -1 4+ -1 +H -1+ HL -1 4 -1 -1 HH H H A HH +HL
GH-Tj4-1HHHHH G114 5-1-15HGH HHH -1 5-1H 5+ -1+ 541 -1+1 K -1 -1

HH G H +H - -144-14

The Sequence Seq sﬁght , 804(k), to be transmitted from left to right, up to down

WS N S O N N W R PO 8 [ 8 5 [ 5 (O . 6 O [V G 0 B
L1 H A4 LA 1T H A H A H G 1G4 T H 114+ H 4
GHGGH L GHH GG THHHHH GH A GIHHH HHH 1+ 155+ 14144
e N T B B B Y TS R0 [ [ (U Y % S [ [ g Y R e g
H G H H Gl H A Gl 14114 G4 -1+ L+ T 4L Ll -1 -1 44 -1 -1

AT GH A G LT L L4 G4 H L L4 T+ L 4 4+ 55+
+1 -1 54+ 11§ -1 41 -1 4 -1

[

[

531
| CP | IDFT(OFDM EDMG CEF) |

532

| CP | CP | IDFT(OFDM EDMG CEF) | IDFT(OFDM EDMG CEF) |
| CP | IDFT(OFDMEDMGCEF) | CP | IDFT(OFDM EDMG CEF) |
%33

P IDFT(OFDM EDMG CEF or P IDFT(OFDM EDMG CEF or
good PAPR sequence) good PAPR sequence)
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[534]

| CP | IDFT(OFDMEDMG CEF) | CP | IDFT(OFDM EDMG CEF) | CP | IDFT(OFDM EDMG CEF
| CP | IDFT(OFDMEDMG CEF) | CP | CP | IDFT(OFDMEDMG CEF) | IDFT(OFDM EDMG CEF
| CP | IDFT(OFDMEDMG CEF) | IDFT(OFDM EDMG CEF) | CP | CP | IDFT(OFDM EDMG CEF
| CP | CP | IDFT(OFDMEDMG CEF) | IDFT(OFDM EDMG CEF) | CP | IDFT(OFDM EDMG CEF
| CP | CP | IDFT(OFDMEDMG CEF) | CP | IDFT(OFDM EDMG CEF) | IDFT(OFDM EDMG CEF
| CP | CP | CP | IDFT(OFDMEDMG CEF) | IDFT(OFDMEDMG CEF) | IDFT(OFDM EDMG CEF

) |
) |
) |
) |
) |
) |
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(190 OWAE WAIO)LAA | 4D | (39D OWAE WAI0)1da | (4D OWAT WA0)1dal | (390 OWAE WA0)1 | &) | &) | &
(430 OWAE WAI0)LAA | (430 OWAH WAO)LAA | 4D | (4D OWAH WAI0)1AA | (A OWAHINQI0)LAM | &) | D | D
(130 OWAE WAI0)LIAL | (430 HWAT WAIOMLA | (430 DWAT NAIOLAAL | 4D | (3D OWAI WAI0)LAA | &) | 4D | D
(430 DA WAI0)LAAL | 4D | 4O | (4HD DNCQH NAIO)LAAT | (4D OWAT WAH0)LIAT | (430 HWAA WAI0)LAA | 4D | 4D
(490 DWAE WAIO0)LAA | 4D | (9D OWAE WAI0)LAA | 4D | (440 DA WAL0)LAAT | (1HD OWAEWAIO)LAA | &) | D
(490 DWAH WA0)LAA | (430 DWAT WAIO)LA | 4D | 4D | (4D OW@E WAH0)LIA | (IHD OWAHWAI0)LAA | dD | D
(190 OWAE WAIO)LAA | 4D | (9D OWAE WAI0)Lda | (44D OWAT WAI0)1AAl | 4D | (1HD OWAHWAIO)LAA | &) | D
(490 OWAE WA0)LAA | (490 ONAT WAHO)LAA | 4D | (44D OWAT WA0)LAAl | 4D | (HD OWAEWAI0)LAA | &) | D
(490 DWAE WAH0)LAAL | (43D HWAT WAHOMLA | (430 HWAT NAHO)LAAL | 4D | D | (HD OWAHWAI0)LAA | D | D
(190 OWAE WAI0)LAA | (430 HNAT WAIOMLAA | (43D OWATNAIOLAAL | D | &) | &0 | (4D D@ WAIO)LAA | D
(I3 DNAE WAI0)LAAL | 4O | (4D OWAH WAIO)LAAT | (9D DA WAIO)LIAT | 4D | 4D | (43D ONAH WAIO0 )
(130 WA NAI0)LIA | (430 OWAT WAIO)LAA | 4D | (390 DWAT NAI0)LAA | 4D | 4D | (440 DN@E Wad0 )
(40 DN WAI0)LAA | &) | 4O | (HD HNCI W@IO)LAAT | ({40 DWAH WAIO)LAAL | 4D | (D DA A0 )
(190 OWAE WAI0)LAA | (430 DWAT WAO)LAA | 4D | 4D | (43D OWAE WAIO)LIAI | &) | (44D HWAE WadO0 o)
(430 DNAE WAI0)LAA | 4O | (A0 OWAH WAIO)LAAI | 4D | (430 OW@ WaH0)1dA | 40 | (440 HINAH WO )
(130 OWAH WAIO)LAAL | 4D | &0 | 4O | (4D HWAT NQIO)LAA | (4D HNAA WAHO)LAAI | (43D HINAA WaH0 )
(190 OWAE NAIO)LAAL | 4D | D | (44D DINCE WAIO)LAAI | 4D | (42D HNAA WAHO)LAAI | (44D DINQE WaL0 )
(190 DNAH WAO)LAAL | 4D | (4D DWAH WAI0)LAd | 4D | D | (42D HNAA WAHO)LAAL | (44D HINQE Wa0 )
(190 DNAE WAI0)LAA | (430 ONQIWAIO)LAA | 4D | &) | &) | (44D DA WAHO)LAAT | (4D DINGE WAIO)L )
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| (390 ONaA WAL0)LAd | (430 OWAd WAd0)Ldal | (48D DINAA WAJ0)LAAT | (330 DWAT WAI0)LAaT | &) | 4D |

| (280 ONAE WAH0)LA | (430 DWAA WAF0)L4al | D | (48D DA WAJ0)LAAT | (380 OWAT WAHO)LAAT | dD |
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o
i

| (330 DWaE NaH0)1AaI | (490 OWaE WAF0)LAAT | (49 OWad WaHo)L4al | (330 owad wadolldar | (o omaamato)naa [ [0 [ [ o [ o |

| (380 OWad Wad0)Ladl | 4D | (380 OWad Wad0)14al | 4D | (0 DNaE Wad0)Ladi | 40 | (480 DWaA Wad0)Laal | 40 | (48D DWAH WaA0)LA | 4D |
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| (480 OWad WAH0)14 | (47D DWAA WAHO)MAA | (480 DWAT WA0)1AaT | (430 DA WaI0)LAAT | (48D DWaI WaH0)LA@ | p owaaAnado)da [ [ [d [0 [ [0 |

| (a0 DNaA WAH0) 14T | (38D DWAA WAH0)LAT | (30 HWAA WaI0)LAdT | 40 | D [ 40 | (030 DWQA Wad0)LAal | (4D DNGA WAHO)LIAT | (180 DNA NAI0)LAd | 40 [ | &0 |
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