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(& oA HEo] NHKE OFDME A48l A
4 WA 0 2 4096QAM, 32K, 1/32 GI, 3/4 Code Rate
W29} LDPC & BCH FECE AH&-3lo] H264 7|2

5% 91.8 Mbps £ 39] 8K-UHDTV %4/ HlolEHE

6 MHz TV A3 53 A3 o]&33ith

(2" 6] 6 MHz Y= 27 km B oA
FAH 7 QHUE o] &3 MIMO WAoZ F2
o As o5 BT vk T2y CONFrol ¢
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I 9ok 9] A¥e H264 HFOF 91.8 Mbps
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CE 2> 8K-UHDTV 43§ 4 ztehv E(NAB2014)

Transmission test specifications

Modulation scheme OFDM

Occupied bandwidth |5.57 MHz

Transmission | ;) 147867 MHz(UHF 46 ch)
frequency
- Horizontal polarized wave: 10 W
Transmission power ERP: 140 W
P - Vertical polarized wave: 10 W
ERP: 135 W
Carrier mosulation
4096QAM

scheme

FFT size(Total number

of carriers) 32 k(22,465 carriers)

Guard interval ratio | 1/32(126 p seconds)

- Inner code: LDPC, r=3/4

Error- ti d
fror-correcting code 1 _ Outer code: BCH

Transmission capacity |91.8 Mbps(4096QAM, r=3/4)

Video coding scheme | MPEG-4 AVC/H.264

Audio coding scheme | MPEG-4 AAC

Dual-polarized MIMO

Horizontal

polarized wave Frequency
Vertical

polarized wave Frequency

Super Hi-Vision transmision
using a single channel

o
Dual-polarized i
#.  receiving antenna i

* Ultra-multilevel OFDM
(4098QAM)
e,

[18 6] NHK, 8K-UHDTV A% 2 3(NAB2014)
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(E2A: KBS A4 35 #g, 2012)

2x10* after Viterbi decording

Carrier modulation Average required field
scheme strength
256QAM 48.6 dBuV/m
512QAM 51.6 dBuV/m
1024QAM 54.4 dBuV/m
2048QAM 57.6 dBuV/m
4096QAM 60.3 dBuV/m

[#3] 41.0 dBuV/m@ATSC 8-VSB

}

322 O|= ATSC 30, UHDTV && A

20149 49 NAB A Ao 4 FUTURECASTA}
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Eutd TG MH 29 FA] HE
ote] Al AT
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o] 7bset 71Ee HAFATh

ob# ATSC3.0 7HA°] SAH 2 o AT, AlA
o Ut d729 7oz RE Agtd AL v}

°] 6 MHz @<

BO 2 6 MHz 21904 4K-UHDTV W53 Ertd
T g 52 2% FEE 5T 5 e 49Y

[d2 7] DVB-T2 + LTE-A A% 23(NAB2014)
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AFHE 5ote] RF @A= DVB-T2 A5 WA 2
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4k camera !l

4 sectors
4 x3G-SDI

4k 60fps
4:2:2 10-bit

4k playﬁut

4k ingest i

4k 60fps
4:2:0 8-bit or 10-bit
20-25 Mbps

D\V3irl

J \

T
4k uncompressed

T
4k compressed

RF

(18 8] Betd 4=4 &= UHDTV %% Ask
(24: DVB SCENE, September, 2014)

Z2 24.1 Mbps?] 22 A%
=2 6 MHzS TV A'dS AREEHL )

MHz AES AR e 9= SYHETE25% 3

T vy Ad EFoA FHtsith I E B

8t SBS+ 4K-UHDTV %2 918 <F 26 Mbps©]

Hlole &g MElsislth 24l 4K-UHDTV, 60p %

A FAE FgE 30 Mbps FE7F LFEAT

331 22 St HOE 8 SFN A& 74T Ay 52 4% GEE 9 6
(E = 923 E0 A HD ol d B A} MHz, 256QAM, 32K, 2/3 FEC, 1/16GI, PP2 ¥ Z0]| 9|
257, 3=re] A UHDTV A3 W40 A5 T 9] gk 26 Mbps BlolE] &3 HE= A9l AMEsIATh
= DVBT2¢ A< dolg L3S sy gl A T8y 20143 SBSS] UHDTV A F el o]
A =3 5L 8§ MHz9] TV A4S A1 9l 3t 44171 3]A}F dlxY o] Dr. Nik Dimitrakopoulos
AR, G MEN A5e 4 QoBE 256 £ =W UHDTV W< 3 SPN 2372 753
QAM ¥Z 402 Mbps &2 A&l stx o} Hhdo), 2, A A5 Relst e HEd 4 84S e
Y2 FATES Fd Y SN dewd 8 7 o] kA 64Q0AM WZE AMESAY 298 &
3, QAM ®E9 2717 AU AY &, Gl(Guard o & ] 732l 7 33 MER(Modulation Error Rate)
Interval) ¥ Aol AFS 71FOEH 640AM W F$Zo] QFEGT W3 I Tk o] AF, 6 MHz &
<E 4> Z7P¥ 4K-UHDTV dHlolg £ njw (34: DVB SCENE, September, 2014)
Country Constellation FEC GI FFT Bandwidth Data rate
UK. 256QAM 23 1/128 32KE 8 MHz 40.2 Mbps
Germany 64QAM 23 19/128 16KE 8 MHz 24.1 Mbps
South Korea 256QAM 2/3 1/16 32KE 6 MHz 26 Mbps
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28



BEBRIFEEES $25% B35k 20146 9A

(28 14]9F 7o) 700 MHz tH S 10 MHz <
S Bujsly, 94 UHDTV ¥4 tlgo 2
7}

aot

fu
e, M

0_‘_,1'
|
o

%2
=

FH™, 470~698 MHz =, #|
0 MHz# A3 &3te] UHDTV %
°Z Y7L, 700 MHzE THA] o
Fol E OE mHE dHgth
9= 10 MHz, 20 MHz 5 10 MHz
53 ek vk 700 MHzE 10 MHz
WA WA AREE 58T,
91k FH o Aol
2|87 Al &-go] 7Tk
= vE 20 MHz & g
+¥3 UHDTV A%
dgos GAE 7 AL, S50 e wES 7

F949 Guard BandZE AHEE & 9}5} ool
4 MHzE ] X $HChH 600 MHz ﬂ]@] € X
ZAgste] 10 MHz W44

v}

2 2
HUEE
ot 12

12
o o

1

flo lo oo of o
g oo
S
2
o
opx
o
o]—N

do ofy

=
12
o

71
!

el
2
-
offt
offt

>

e
N
|o
fru
st

&1
o\;ﬂ ol rie
= M
o 0
= ok
& 9 ofl T
it

|

I A
fo nb

i

1 R
r‘:

>
-

B
rpong
ol =

)
=
=)
)
=
12
rlo
&

i1

O
Of

29 713t ArlES FES 5 Ak ok 6 MHz
52 8 MHzE AHE-ste 9=
Jole] =l K19} o] o}

] AL
99¢ Bt SAE 25 A

vz}

rir

424 10 MHz & TV A Fhte &2 8ot

HDTV "2 8lH4 10MHz @2 UHDTVHE:

|<— 700 MHz Y £ 108 MHz BW ‘4

2 MHz 10 MHz 2 MHz

[OJ2 14] 700 MHz ! %, 10 MHz 82 #5 )

THE & o gtk 35 A9NESE UHDTV
HkE FH7E H3, HDTV U4k $8% o, 239
DTV t & 10 MHz o2 A #aato] Ao HEAL
AL EHE SN T35 G 5 9lA Hrh

- KBS 1, 2, MBC, SBS, EBS, OBS 5 671 1
SA7E A5 & SEN £2% 10 MHz T &g o}
T F 60 MHz7t ZQ3jth ghef 27 9] Fujro] gt
SFN HS A st 202 Eofuy = 120 MHz

T2} 700 MHzEA 9(ZE 108 MHz Z)3} VHF AH9)
(e 30 MHz )] 9-FF3 2 700 MHz
e ZAA = A 5196 MH) = g3,
144 MHz9] W92 SR & ot T2 B2 UHAL
A SEN A0l & 120 MHzS S9sitiate Ay
Al 20 MHzE 938ty WA 4 MHZE WE 3
EA19 Guard Band® A & Utk

A= SN %< A8t eE [:L% 1519l A HofF
501 DVB-T2 #4°] 7}A 3L $4+= PLP (Physical Layer

< ol&shd, A

g Alﬂoﬂ PO R 7t AR ZAke] mel

b 2 o Ak 22 038 AFYste] W

l~> o

- Modulator .

Transport =——pf

streams / == T2-
—>|

Generic ..., gateway

Streams |

Local
Content
Inserter
> (LoCl)

[J8 15] T2-MI ©]& Aok
(3#: DVB Document A136, DVB, 2011)

29



& 9e A0 Lk o3 )5S 6 MHZY 8
MHz A A BrhE 10 MHz AdS AH-sh d o]
B &3A df7t Q0B8R o a7He)y AHR
% T Ak
V.2 E
A’$3F UHDTV B =8jo] Aastaa ofv] A
FHAD UAE A& A} AAZFEH APAL
T 29 7 e AES dofof A 5, MI
A 713 UAd FAe Al 548
stefsted, Hjet A4S 8ok
TAE g oA o] SAke] mitfof o] g
A3k A S8, vl sk A7 #-5 of
SR IR A I wdtle A e A
A A olds fEA.
G

L JLE:E %
¥, 357

rr
i

ox
o
ok

2 HOTV 547 ?LHHXP;—PJ A449) o|go]

qu 15

mﬂ 2 gaEdol A% AME 9ls A 3
ool o o4 % AE, AYHOE WE T
% e Z ol Folo] ME 4§ YHO2 A
2 Susiol gk 149 ol§Ael HelE ol g
873 FHH U A

o
_>|: 1
R

M

2
S

sh7) e ofof gt
Ao &g3at7] 918 SEN
- s ok gk 170 9] Fobarel] ¢Jgk SEN
209 FoE SN FAFSHE Aol o &3
I, FA7 R S A Fee w2 73 2
é‘l°ﬂ e stB g, WdAbe} 7HY 9] WSS
a8 QA Byt ko] fojsirty #rt
2709 w%? of 93 SFN W A HE7}
DTV thejelld Fat SHE 98] HDTVOl A=
Agetee EAFANAL FLE oA
ATSC A$wAld A4HTE OFDME A3
UHDTV°ﬂ qu_-g}l—c ;—10] 1:1 Z slg}mi UHDTV Hc]'
ol o] e olf5 HF AltstAl gt
TV Ad =% 10 MHz & &322 AA 7 £
ske Ao FA AT Mu A FAS ATHL
Z4, $E UHDTV =9 5719 Bdo] ¥ ¢
o o] ML EdE F AEF HFH2
Arol Ao Q3T 7| A7} Z
10 MHz #A'd-& 3% 8K-UHDTV Al
SA ol 7hsstel 57 AAE S £
© Yo E Akt AFo] vE A
33, 258 MRS & e 713 2k

]

mlm
=
)
N

O:

D)
co

m

b

MO
rat

(1] ‘%}%o A 943] 0134 w2 o] & P A}

' p. 68, 20139 124

2] B, "AAA Ay SO 24 A
S R AP, A EA S L ML

£ pp. 43-45, 20133 8€.

3] A3, "TAY K& o|F Afnt FHEY AT
b A, Sk sts] Alry 2R, pp. 13-14,
2013 8¢

[4] ©1783, v, A e oAl AR i



BEBHIKBREE $25% HO% 2014F 98

Hl . A" k= 'l = 83] =14, 12(6), pp. 78-
91, 20124 6¥

[5] B5s, N85 91 "MISO A& ECA Interra-
tive Demapping and DecodingS A}-8-3}+= DVB-T2
FA719] AswAr, SEIEUNARESA, 12
@), pp. 111-117, 20113 6¥

[6] BFrk, AEAL 9], "UHDTV 92471 AlH 270
W AR g A A ek, A W 8ES] A, pp.
45-54, 20113 129,

[7] A%, "UHDTV A&7 % 2 Ao
7€ T3, KBS7I€d+4 PPT A&, p. 64,

20124 12€.

[8] Z2%¥ 9, Erik Dahlman 9], "4G LTE/LTE-A ©| %
ENA A" T238 2 A} pp. 21, 2013 29
[9] ZAHE, "UHDTV S 34", SBS71% 7] € ¥ PPT

AFE, p. 32, 20134 4€
[10] EBU TECH 3348, "Frequency and network planning
aspect of DVB-T2", EBU, pp. 103, Nov. 2013.
[11] 9 +F, BhEat €], "DVB-T27]¥ke 2 X)¢3} U-
HDTV W& A4 #4184 5 A7, B%
33| =A), 18(4), pp. 572-588, 2013 6.

31



m
it}

RIAT UHDTV 32| 04 $23 0127 Al

19839: A&ty Axzekat (e

Ah
19973 AAhstw A3t (33
A Ah

2000d: JEEN7NEAL

2014d: MHAsrletistn BEEA
Z4 iﬂ (16‘1—11]—/\].)

20119 ~3A: MeAstriesta AHTr Hol 383 A
duF

1985 ~1991d: KBS wZ2AIH, A AL L5

19913 ~3A): SBS FAAH, DTV %, DMB %, NQC,
g &%, 4 SBS E}ElO 71€d ¥

[F AR YAEHSE S 7%, 4F Ve 34

o & ¢

1986'd: F2oisty AAEAFS (T
8Ah

199213: At AAg et (3844
Ah

20124 Az Hstrletsal BEEal
28 (M HY FR)

1987: KBS A}

2006: F471EAA93 34, KBSHWE71£AE3 3

1987 ~&Al: KBS TV 715 A2d #E4, TV /&=
TV $2574, TV 7|53, & TV $&5 DMB $&4%

20f UXNE W AH~,

J

32

19943: Fddi gty W71 g8t (33
}\]—)

197 Fdsta 7138t (33
A Ah

2007 SR A7) T HE(F
SHapA}

1997 ~2011d: AAF-FEAFH Fup

deturAd A AE A

20119 ~AA: Mg stn HE|vtjol stz Z2ug

[2,‘— E_W-EAO] iMltH Rl AI2E IR G Al 2E

Edo] Hlx




