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ABSTRACT

Recent advances of the UHDTV (Ultra High Definition Television)
developments are evolving from 4KTV toward 8KTV in terms of the
improved resolutions. The 4K UHDTYV sets are getting popular on the
market nowadays and 8K TVs are around the block. Technologies that
support the compression and transmission of the UHDTV programs are
getting matured. Facing the upcoming 5G era, the UHDTV technologies
will be harmonized in various application areas such as HBB-Next (Next
Generation of the Hybrid Mode TV) and Content Everywhere (Cross-
media Content Production) in additional to the IoT and 3D/AR/VR
proposed in the 5G Specifications.

In this study, we’ve analyzed and compared three major DTTV
(Digital Terrestrial TV) systems around the world, which are the DVB-T2
by EBU in the Europe, the ATSC 3.0 by FCC in the US and South Korea,
as well as the next generation ISDB-T2 which is currently developed by
NHK in Japan. A draft version of “the UHDTYV Technology Specifications
for the Terrestrial TV Stations” is proposed for the regulator to consider as

the next generation UHDTV regulations. In this draft UHDTV Specs,

XXiii



we’ve included all three standards before the regulation policy is confirmed.

Currently, there are several DTTV specification systems deployed
around the world, which are the DVB systems in the Europe, the ATSC
systems in the US and the South Korea, the ISDB systems in Japan, and
the DTMB systems in China. The three most adopted systems are the DVB,
the ATSC, and the ISDB specifications, and they’ve all started developing
the UHDTYV technologies in recent years. The earlier two UHDTYV systems,
i.e., the DVB-T2 and the ATSC 3.0, are focusing on the 4KTV
developments. The Japan ISDB-T2 system, though is coming out late, is
taking further steps to push the technologies into the 8KTV program
transmissions. The NHK and the MIC of Japan are planning to deliver the
2020 Olympic Games in 8KTV mode.

According to the digital TV broadcasting structure, such a DTTV
system can be modeled as two layers, i.e., a Source Coding layer and a
Channel Coding layer. The Source Coding layer is dealing with different
content formats, such as Audio, Video, and various data formats; it is
responsible of doing the content coding, compression, as well as

multiplexing, for preparing the ready streaming contents. The Channel

XXV



Coding layer, on the other hand, is dealing with different signal
transmission environments, such as Terrestrial, Satellite, Cable, and
Internet; it is responsible for minimizing the effects of the noise and the
errors generated during the transmission pass, and trying to recover back
the correct data. Several technologies are employed in this layer; they are,
the convolution integral for power and noise dispersions, the FEC
(Forward Error Correction) coding, and different digital modulation
schemes for various transmission environments.

Different from the first generation DTTV specifications, the content
formats are defined quite the same way across all these UHDTV standards.
The major differences come from the Channel Coding definitions,
especially, in the Terrestrial transmission environments. Moreover, the
Terrestrial TV stations are required to have special licenses to be
transmitted over the air utilizing public Terrestrial spectrum, special
requirements are defined in the DTTV Channel Coding specifications and
related regulations.

Regarding the Channel Coding standards, the DVB systems have the

most complete coverages, including the Terrestrial TV using DVB-T and
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DVB-T2, Cable TV by DVB-C and DVB-C2, Satellite TV by DVB-S and
DVB-S2, as well as the DVB-IPTV for the IPTV. On the other hand, the
US ATSC systems are quite simple which are only focusing the Terrestrial
broadcasting. And, hence, it has the original ATSC 1.0 for HDTV and the
newly defined ATSC 3.0 for 4KTV. The intermediate ATSC 2.0 was only
defined for the additional Hybrid Mode TV services. The Japanese ISDB
standards are the latest ones among the three major systems. It includes the
ISDB-T for Terrestrial TV, the ISDB-C for Cable TV, and ISDB-S for
Satellite TV.

Most of the original DTTV systems were designed for the HDTV
delivering. An exception is the Japanese ISDB-T, which utilizes the
“segmentation” concept to combine multiple content formats into one
DTTYV transmission system; including HDTV, Data, and Handheld Mobile
Contents called “One-Seg”. In the next generation ISDB-T2 developments,
both the number of segments and the density of the constellation map in
the modulation scheme are greatly increased such that hierarchical
transmission layers are possible. These technologies can add additional

dimensions to the content formats to serve their targeted areas.
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As for the advances of the latest compression technologies, HDTV is
compressed by the MPEG-2/H.264/AVC(MPEG-4 Part 10, Advanced
Video Coding), 4KTV is using the H.265/HEVC(MPEG-H Part 2, High
Efficiency Video Coding), while 8KTV 1is expecting the emerging
H.266/FVC(Future Video Codec). Since there are requirements on the
cross-platform content display, the Source Coding definitions should be so
defined that they can be exchanged easily across Terrestrial TV, Cable TV,
Satellite TV, and IPTV platforms. By all means, all the content formats
should be decoded and displayed easily on any UHDTYV sets sold on the
market nowadays.

To conclude, the global UHDTYV starts from the European DVB-T2
developments. In addition to the Terrestrial TV, DVB-T2 can also be
extended to cover other related DVB systems in the Cable, Satellite, and
IPTV networks. The DVB-T2 systems are pretty much matured but certain
technologies may have some improving spaces. As the second 4KTV on
the market, the US ATSC 3.0 is testing and finalizing its standards. The
most complete ATSC 3.0 trial was performed in the 2018 Pyeongchang

Olympics in South Korea. The technical as well as the commercial trial
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data are still not widely available. The Japanese ISDB-T2 system, although
comes late, its technologies are quite advanced and moved directly toward
8KTV system. Due to commercial policy conflicts between the technology
developer NHK and the regulator MIC, the name “ISDB-T2” as well as its
technologies and specifications are not yet registered with the Japanese
standard body ARIB. Although Japan has decided to broadcast the 2020
Tokyo Olympic Games in 8KTV format, it may only be available on the
Satellites and over the Internet. The ISDB-T2 cannot make the show in the
2020 Olympics this time.

The 4KTV sets are getting popular on the markets nowadays. We
suggest that an UHDTYV technology trial to be performed in the 2019 and
followed by a commercial trial later the same year. So we can expect the
launch of 4KTV services soon in 2020 or a year after. Hopefully, we can
meet the UHDTV promotion opportunity in the 2020 Olympics, and push
forward the related TV industries and the manufactures.

Key Words:
Ultra High Definition Television, UHDTYV, 4K/8K TV, Draft Regulations

for the “4K UHDTYV Specifications and Verification Requirements”.
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AP 3t 12 A Full HD 3> UHDTYV %t ik (Pixels )~ ¢ £%( Colours )

B fi ##F (Dynamic Range) = B & % % F { B ch& & LR - 2

Je

hoo 4K R R 5 B AL2K 2. 4 2 > 8K fF4r R P 5 2K 22 16 % » 3%
- Fo FRIRE G a2 Pk Rl 224 22 5 0§ R
* 4o Fz. TR ¢ 1 (Wide-Gamut RGB Color Space ) | 1#is » & 44i%
B (Color Depth) ;R ko z_ 8bit ¢b > if 4v 5 L PEITF REBE ¢ 2 10bit
2 12bit> R F B 2 FIRL A p RE A E o R 23 BRI G
HiE i * B f e F =+ i (High Dynamic Range Imaging, HDR ) *4
wo ARG LR E ERERAPHALE > AFF L L phiT A

it i & TR dof] 2.4 0

! & ¢ 1 (Wide-Gamut RGB Color Space ) $Lifrik4pi8 * & khpkjirien &8 ¢ bR - i
§ B h AR 2 i o
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CIE 1931 Chromaticity Diagram
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F#L %k : NGCodec, 2015. HOW HEVC/H.265 SUPPORTS HIGH DYNAMIC RANGE (HDR)
AND WIDE COLOR GAMUT (WCG)

https://ngcodec.com/news/2015/11/16/fpgas-are-best-for-encoding-high-dynamic-range-hdr-content-

with-hevch265

W23 RSB BFER
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421 FullHD~4K 122 SK i3 & L
Full HD 4K 8K
fE45 A 1920*1080 3840%2160 7680%4320
£ B 16 : 9 16 : 9 16 : 9
57 2,073,600 8,294,400 33,177,600
b 301fps/601fps 601fps/120fps 1201ps
e > E T E T E T4
d %’Zirfit 8 bit 10bit ~ 12bit 10bit ~ 12bit
¢ 5 R B¢
S Stereo ~ 5.1 ~ 7.2 | Stereo ~ 5.1 ~7.2 51~72+~222
Bk 30 & 60 & 100 &
TR kR AT RE -

T 444 UHDTV 22 3 & 2838 — vt s 49
1. fa45Rm

8K UHD % w f#+47 & 5 7680%4320 > 4K UHD % w 47 & 5

3840*2160 > 2K (Full HD) 2 f#47 & Bl 5 1920%1080 > %>t 8K % 4R

SERFEXTE

(12 1080p 2 3 #) & 2 xR f3TR > F o BH ]
TLERE S B 1/16 2~ - 5 3L 3 8K TR T 4K B k2 >
B 3% o
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%22 FulHD-4K % S8Kf34#7R £ 8

FRATIE BRRT BIRERAIRR
» #9200 HER - -
1,920 1,080 - (HDTV : MtE{I% )
| =2,073,600
£2,000 = 2K
2KAY4tE
HBOOWEE i
4K ' 3,840%2,160 | B - IEHER - VOD
= 8,294,400 - ( BEEESRRE)
#34,000 = 4K
2KA91 668 850
- #3, 300 BER U
7,680 % 4,320 (FHERR2016R314 )
. =33,177,600
£98,000 = 8K

FAL KRR DR 02016 4K« SKDBE(I2WT ©

http://www.soumu.go.jp/main _content/000404411.pdf

Full HD 8K

1920x1080 s
e _ x4320.

F# k&R : MyTechlogy, 2017. Video Resolutions : 720p vs 1080p vs 2K vs 4K vs 8K.

https://www.mytechlogy.com/IT-blogs/16656/video-resolutions-720p-vs-1080p-vs-2k-vs-4k-vs-

8k/#. WwNO6pkiFOUk
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pRo>4K UHD # F+# & #; 50 2 60 #f » 8K UHD R

gl

EE 120
b 4o 2.6 ¢

L %k : WONDERFOX, 2018. 4K VS 8K: What's the Difference Between 4K and 8K?

https://www.videoconverterfactory.com/tips/4k-vs-8k.html
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W27 4KUHD # SKUHD 2§ 2 5LL B
4. R i
%44 4K UHD % 8K UHD ¥ *cpr2 ¥ %+ | » ¥ A& ™}
LR AK FFHRE 60 B AR E > 8K ¥ F R & 100 & 2

FAE S WSE A U RL AR B

P{SUPER
(>0 Hi-V/ISION

» 1920 pixels

() -

x o = "

= : 7680 pixels

o Fieldof View 30° « >

cl t ‘.Q" J!r 4 T =

© 33 million pixels

S  Height of (16 times as many as 2K)
display x 3

Heightw

4320 pixels

4K UHDTV

3840 pixels

—

display x 0.75

8K required for the highest sensation
of presence without realizing pixels

display x 1.5

A

F# k&R : NHK, 2018. https://www.nhk.or.jp/

W28 2hficRfrBmailez ¥Rl
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¥z2% AFEFSHRE SR UHDTV 248 B & {4
- & ITU 2 4K/8SK UHDTYV H stk & - :}F, 51 g% ‘f?uiF
X% T BB w3t (Radiocommunications Sector for

International Telecommunication Union > & @ # ITU-R) * 2015 & 2
P She s TITU-RBT.2343-0, 7 $ 4R 2 » 77 2315 T A0k
ERTARHRERE AR F TR ARSI BIF R (Collection of field
trials of UHDTV over DTT networks ) | » 5§ 153> 2016 &# 2 * % 10 * &~
B3 41 TITU-R BT.2343-1 | ¥2 TITU-R BT.2343-2 | 0 #75< A3 o

T5 T RfciE G B BRY 0428 & % 7 4R (UltraHigh
Definition Television, UHDTV ) # T AL & £ i » s L £ { B 2
RDOE o B 8 L e FIEE 3 3 44 0 5 L3 UHDTV iy 3
FopRF I RRE BTy o B %@ﬁ%l,]‘i FLHEE Y 0 iput &
Suih 1 Gl4e B & F PR % F( High Multilevel Modulation Technology )
BEH I ﬁ%”’ﬁf’ﬁ““’éﬁiﬁlﬁgfﬁﬁé@f’?UHDT\/ﬁﬂﬁxfﬁb
B R HhEsR %%."1 EAL @ﬁi%l,j‘s Renw 7l B AR A EREG ¥

T

3 ITU, 2016. Collection of field trials of UHDTYV over DTT networks.
https://www.itu.int/pub/R-REP-BT.2343
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B F A< AR E

B o FH|E 2014 £ ¥ @
2R AF By L % » F2 % 4K UHDTV a3 8l 175 & 22 R 3%
P B R 358 B (the European Broadcasting Union, EBU ) i%:iE 2 3

@R (Eurovision) F& %7 = ¥ it ;%‘%—;5: fr%‘fﬁu‘gﬁaﬁ%fgﬁﬁﬁji

ko p AR 2014 & 1 7 2177 4096-QAM e ik i ggi%] ~ % %s]ﬂ]
( Dual-polarized Multiple Input Multiple Output, MIMO ) # jie7 8K

UHDTV # 5% % » % 3.1 it 7 & Renf % ~ Matkirfes % o
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431 &R UHDTV #ki=# 6 TARGHREL
WS | gepg | 77| FERR gy Py sagE | poges | PPERER Daspagn | gaemnr | evms
Bl % | Transmitter S T R Channel FremaTEEm Mk Multiplex Signal Bit Er\lgggion Picture Audio Encoding Frequency
Site 9 ERP DTT System | Bandwidth Capacity Rate Stan darg Standard Standard Used
32k
Gl =1/32 7 680x4 320p 671 MHz
. . City of 140W(H) 4 MPEG-4 Af MPEG-4 AAC .
P % | Hitoyoshi Hitoyoshi 135W(V) ISDB-T' 6 MHz 4096QAM, 91.8 Mbl/s 91Mb/s AVC/H.264 59.9 réme/s 384 Kb/s (Ch 46 in
FEC 3/4 8 bits/pixel Japan)
dual-polarized MIMO
713 MHz
36.7 kW (Ch54in
Korea)
South 701 MHz
Kwan-Ak .
Mountain Metropolitan | 12.9kW MPEG-4 AAC-LC | (Ch52in
area of Seoul 32k, extended mode, or Korea)
= . 3840%2 160]
S;A 1/16, Variable HEVC Main10 | "o P Dolby 707 MHz
% it 40.0 kW DVB-T2 6 MHz ' <35.0Mb/s | (some trials at | Level5.1, 8 bit ' AC-3, (Ch53in
25~34 Mb/s) Max 28 Mb/s ! S or_ Korea)
256 QAM, FEC 3/4, 10 bits/pixel | 124 5.1¢h
Nam Central area of 415, 5/6 M 660 kl;/ 713 MHz
a s i
Mountain Seoul 22kw X (Ch54in
Korea)
v M West 707 MHz
Mong' roon Metropolitan 8.3 kW (Ch53in
ountain
area of Seoul Korea)
Two
rogrammes
32k, extended mode, Earr%ed: one 3840x2 160p 514 MHz
ER Eiffel Tower | City of Paris 1kW DVB-T2 8 MHz Gl =1/128, 256- 40.2 Mb/s at 225 MbJs HEVC 50 frames/s HE-AAC 192 kb/s (Ch26 in
QAM, FEC2/3, PP7 one a't ' 8 bits/pixel Region 1)
17.5 Mb/s

# Some parameters are extended from conventional ISDB-T system ( System C of Recommendation ITU-R BT.1306) .




WS | gepg | 77| FERR gy Py sagE | poges | PPERER Daspagn | gaemnr | evms
% | Transmitter Coveri T R Channel L Multiplex Signal Bit VinE Picture Audio Encoding | Frequency
1 overing idth Transmission Mode C : Rat Encoding Standard Standard Used
Site ERP DTT System | Bandwidt apacity ate Standard tandar andar se
ETSI Tele- Ciudad 32k, extended mode, 35 Mb/s 3 840x2 160p 754 MHz
& FL7 | comunicacid | Universitaria, 125W DVB-T2 8 MHz Gl =1/128, 64-QAM, 36.72 Mb/s (other bit rates HEVC 50 frames/s E-AC-35.1 (Ch56 in
n Madrid FEC5/6, PP7 also tested) 8 bits/pixel Region 1)
Stockholm | City of 32k, extended mode, 3840 x 2 160p 618 MHz
BL Nacka Sto)ékholm 35 kW DVB-T2 8 MHz Gl = 19/256, 256- 31.7 Mb/s 24 Mbls HEVC 29.97 frames/s (Ch39in
QAM, FEC 3/5, PP4 8 bits/pixel Region 1)
Greater
London 586 MHz
ggasézl (serving over 40 kW 8 MHz (Ch35in
4.5 Million Region 1)
households) Mixture of
North-west of 3840 x 2 160p
E”?"'zj’_‘dv 50 frames/s 602 MHz
inciuding and (Ch37in
- . Manchester 3840 x 2 160 i
Winter Hill and Liverpool 22.5kw 8 MHz 32k, extended mode, Variable (some 59.94 frames/: Region 1)
¥R (serving 2.7 DVB-T2 Gl =1/128, 256- 40.2 Mbls trials at 35 | HEVC '
Million QAM, FEC 2/3, PP7 Mb/s)
households) Most of the
Central trial at 8
Se”ﬂra J bits/pixel,
: cc: S_n ) some at 10
'c’;lc uding d bits/pixel 586 MHz
Black Hill | £ dﬁ%ﬂ‘;‘éﬁ” 39 kw 8 MHz (Ch35in
(serving 1 Region 1)
Million
households)
32k
Parts of Rio de Gl =1/32 7680 x 4 320
p p 569 MHz
# & | Mt Sumare | JaN€ir0 COW(H) |\ spp1t | 6 MKz 4096-QAM, 91.8 Mb/s 85 Mbfs HEVC 59.94 framefs | MPEG-4 AAC (Ch30in
metropolitan 660 W(V) . 1.48 Mb/s -
area FEC 3/4 10 bits/pixel Brazil)
dual-polarized MIMO

F# kiR : ITU, 2016. Collection of field trials of UHDTV over DTT networks.

https://www.itu.int/pub/R-REP-BT.2343
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¥ - & ETSUDVB 2 4K/8K UHDTV ##-% ~ 4551 &

wp
— ~ ETSI 2. 4K/SK UHDTYV # jirfe & ~ :},331 #

T % ¢ (The European Telecommunications Standards
Institute, ETSI) = * ** 1988 & » & >33 4216 800 B ,9_%%‘« *f oo
AR ERL IR DIRGE Y e B (ICT ) & 7 785~
R¥ZE 0 e b iirs -ETSI p 1988 & = = 3 £ @ 4] %4216 30,000 B
TR DY FEREAF T BREAFEAE D BT R il
FAFREARE RFE TR L Fa 4 xR GF :ﬁ A I N

B F AR 1% (DVB™) & - kR ke g 88 B i

FRfr s 4eMenR3f > T RABIFERF 2 T 6 - DVB RT3 %18

Ly

=8

CF AR R oA Rl S E R N G PR AN AT

#3DTV 48 2 ¥ 74 (UHDTV) fr3 &8 T4R% o DVB $R =

iy 8= 13 3% (DVB) 3% » ETSI/ EBU / CENELEC
&4 R € "Broadcast ; 427 ETSIDVB  st3#1%% > DVB

R R SRR L
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(1) Transmission ( & ﬁ%l )

(2) Multiplexing & Service information ( % 1 ¥7 JR 7330 4
(3) Source coding (3 ik ks )

(4) Conditional Access ( 1% % ¥z )

(5) Internet Protocol ( 38t 2)

(6) Interactivity ( 3 #5)

(7) Interfacing ( & )

(8) Measurement (g€ )

(9) Metadata ( =~ F#)

(10) Middleware (¢ 4 #c48)

(11) Subtitling ( % %)

(12) Content Protection Copy Management ( b % #3248 ¢ 32 )

(13) 3DTV
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2.

® AL

(1) ETSI § # #] <_DVB % & B4 o =20 504 % Hh DVB 3 &

B RHEEMT KA 44 (Radio Equipment Directive, RED ) »
Gl A RETF 2R TR i %+ ( Electromagnetic

Compatibility, EMC ) -t Fxi¢ * & 5T 4 3 & £ 1L 43

T 3

(2) DVB 1t #8£ 8 2 & > & v ¥ CENELEC £ -

(3) @ ETSI «hfLjtks% § € ERM (Radio Spectrum Matters) { § &

'F_B

FIraE EMC R o« H o 2 420 AR 30 s g
R E (£42DVB) 54 RED:
i. EN301489-1 (&7 X% il * EMC & &)
ii. EN301489-14 (¥ & TR EF M BHEHME £)o
ERM B4z &7 * g ST A HA4p B e 28> H ¢ EN 302296

T E G DVB 3 6 E o
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4 3.2 ETSI&37% 52 DVBHEF ¥ o

E 8RB AT Standard Title.
) Digital Video Broadcasting (DVB) ; TTML subtitling
EN 303560 |# =% %A 4 (DVB) ; TTML F ¥ & %t
systems
» , ) y Digital Video Broadcasting (DVB) ; MPEG-DASH
=B R (DVB) ; 4% 4 IP o2 ISOBMFF 5 2 # ] _
TS 103 285 ) . , Profile for Transport of ISO BMFF Based DVB Services
1 DVB @ﬁi«?lﬁmz»ﬁaﬁ MPEG-DASH ~ i
over IP Based Networks
HDR Signalling and Carriage of Dynamic Metadata for
* 3t DMCVT %4 7 HDR @ 5ifed i ~ T4 B %, DVB 4 % g g J _y_
TS103572 |, = Colour Volume Transform; Application #1 for DVB
Ariagt #1 .
compliant systems
BB G 3 (DVB) © AR il h? ¢ & % & ffed 4 Digital Video Broadcasting (DVB) ; Specification for
fhaly- TR W= g S D RR TR i ) ]
TS 101 154 R, = " : o the use of Video and Audio Coding in Broadcast and
S By TR o o
Broadband Applications
TS103205 |#e i it # (DVB) : Cl PIUSTM 464 o3 B Digital Video Broadcasting (DVB ) ; Extensions to the
(el TRV W ; us Hge e B
: il CI PlusTM Specification
B B R (DVB) | s B0 % 2304 ¢ p g kol Digital Video Broadcasting (DVB) ; Companion
R R T yERER R ¥ 27 A PR
TS 103 286-2 W ; k ? B Screens and Streams; Part 2:  Content Identification and
= Media Synchronization
B b 5 (DVB) 0 & R 3/ EHRA ¥ chdy £ fo3 § 2 Digital Video Broadcasting (DVB) ; Signalling and
fhad A} WS P B IR eifg 4 fo3 B 3
TS 102 809 i o R F ! carriage of interactive applications and services in Hybrid

o foRAE

broadcast/broadband environments
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http://www.etsi.org/deliver/etsi_ts/103500_103599/103572/01.01.01_60/ts_103572v010101p.pdf
http://www.etsi.org/deliver/etsi_ts/101100_101199/101154/02.04.01_60/ts_101154v020401p.pdf
http://www.etsi.org/deliver/etsi_ts/103200_103299/103205/01.03.01_60/ts_103205v010301p.pdf
http://www.etsi.org/deliver/etsi_ts/103200_103299/10328602/01.02.01_60/ts_10328602v010201p.pdf
http://www.etsi.org/deliver/etsi_ts/102800_102899/102809/01.03.01_60/ts_102809v010301p.pdf

BB 5 p 4, (DVB) ; & DVB i=ajn? @i ITU-R %5 B

Digital Video Broadcasting (DVB) ; Specification for

EN 300 472 o . : :
B~ ®ARLR conveying ITU-R System B Teletext in DVB bitstreams
e 2403 3 (DVB) ;& MPEG-2 42 B Y Digital Video Broadcasting (DVB) ; Specification for
B i S -2 Bag o R i _ _ o _
TS 101 154 " R ( the use of Video and Audio Coding in Broadcasting
oS A A AL -
Applications based on the MPEG-2 Transport Stream
BB Ub 3 (DVB) © 88 A # (DVB) , s Digital Video Broadcasting (DVB) ; Allocation of
RS FE P BB R 4E PR N e R
TS 101 162 " _ : ' identifiers and codes for Digital Video Broadcasting
o R Fg ek
(DVB) systems
W R4t (DVB) it ¥ 5ab% (GSE): % 2854 & Digital Video Broadcasting (DVB ) ; Generic Stream
=B F iR AT Tk 27 . ] . .
TS 102 606-2 "? / : ' Encapsulation (GSE ) ; Part2: Logical Link Control
i g 4rd] (LLC)
(LLC)
y Digital Video Broadcasting (DVB) ; Transport of
B R (DVB) ; & IP g2 MPEG-2TS % A# _
TS 102 034 . , MPEG-2 TS Based DVB Services over IP Based
DVB lé;ﬁig?lﬂﬂﬁ
Networks
" i Digital Video Broadcasting (DVB) ; Guidelines for the
= F %R ¥ (DVB) ; DVB-IPTV % - l‘?ﬁi%#’? *’55}@ i . .
TS102542-1 |, . implementation of DVB-IPTV Phase 1 specifications;
F; % 13048 Dy IPTV # 4t )
Part1: Core IPTV Functions
Digital Video Broadcasting (DVB) ; Guidelines for the
TS 102 542-2 F = F A 4% (DVB) ;DVB-IPTV % - Fp B F % dp implementation of DVB-IPTV Phase 1 specifications;

B1% 2954 D THEN Fdpe (BCG) frf &p %

Part 2: Broadband Content Guide (BCG) and Content
on Demand
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http://www.etsi.org/deliver/etsi_en/300400_300499/300472/01.04.01_60/en_300472v010401p.pdf
http://www.etsi.org/deliver/etsi_ts/101100_101199/101154/02.03.01_60/ts_101154v020301p.pdf
http://www.etsi.org/deliver/etsi_ts/101100_101199/101162/01.08.01_60/ts_101162v010801p.pdf
http://www.etsi.org/deliver/etsi_ts/102600_102699/10260602/01.02.01_60/ts_10260602v010201p.pdf
http://www.etsi.org/deliver/etsi_ts/102000_102099/102034/02.01.01_60/ts_102034v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/10254201/02.01.01_60/ts_10254201v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/10254202/02.01.01_60/ts_10254202v020101p.pdf

TS 102 542-3-1

i F A % (DVB) ; DVB-IPTV & - fp B F %6 4p

B % 304 DA, % 1384  DVB-IPTV 4 3714k 1%
i

Digital Video Broadcasting (DVB) ; Guidelines for the
implementation of DVB-IPTV Phase 1 specifications;
Part 3: Error Recovery; Sub-part 1:
DVB-IPTV Error Recovery

Overview of

TS 102 542-3-2

=95 4 4 (DVB) ; DVB-IPTV % - FF L4 1
AW BHNA BRI ¥ 2304 1 Y R - e g
(AL-FEC)

Digital Video Broadcasting (DVB) ; Guidelines for the
implementation of DVB-IPTV Phase 1 specifications;
Part 3: Error Recovery; Sub-part 2:  Application
Layer - Forward Error Correction (AL-FEC)

TS 102 542-3-3

i F A % (DVB) ;DVB-IPTV & - B F %6 4p

Digital Video Broadcasting (DVB) ; Guidelines for the
implementation of DVB-IPTV Phase 1 specifications;

B0 304 AR % 33%A L £ (RET) Part 3: Error Recovery; Sub-part 3:  Retransmission
(RET)
B ) Digital Video Broadcasting (DVB) ; Guidelines for the
=# 4R % (DVB) ;DVB-IPTV % - IF £ 4047 % 4p ] ) o
TS 102 542-4 " implementation of DVB-IPTV Phase 1 specifications;
D E ARRA AR T ok B AT _
Part4: Remote Management and Firmware Update
o B ) Digital Video Broadcasting (DVB) ; Guidelines for the
= 4R % (DVB) ;DVB-IPTV % - IF £ 447 % 4p ) ) o
TS 102 542-5 » N implementation of DVB-IPTV Phase 1 specifications;
, % 5384 1 pF T R4 (CDS) )
Part 5: Content Download Service (CDS)
) Digital Video Broadcasting (DVB) ; Remote
ﬂtf* # %A #% (DVB) ; DVB IPTV JRis g 42§ S frir 48 { _
TS 102 824 Management and Firmware Update System for DVB

s (PRE2)

IPTV Services (Phase 2)

FH IR T R]

# & ETSI, 2018. DVB™ standards. http://www.etsi.org/technologies-clusters/technologies/broadcast/dvb?highlight=Y ToxOntpOjA7cz0z0iJkdmliO30
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http://www.etsi.org/deliver/etsi_ts/102500_102599/1025420301/02.01.01_60/ts_1025420301v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/1025420302/02.01.01_60/ts_1025420302v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/1025420303/02.01.01_60/ts_1025420303v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/10254204/02.01.01_60/ts_10254204v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102500_102599/10254205/02.01.01_60/ts_10254205v020101p.pdf
http://www.etsi.org/deliver/etsi_ts/102800_102899/102824/02.01.01_60/ts_102824v020101p.pdf
http://www.etsi.org/technologies-clusters/technologies/broadcast/dvb?highlight=YToxOntpOjA7czozOiJkdmIiO30

= ~ DVB 2 4K/8K UHDTV H sk B ~ dp 3l iﬁ.ﬁ'

OB AR R R P B E%‘v ( Digital Video Broadcasting » {&

HALDVB) & =% 1993 & » R 5 FoM ol AR HA D P 57 2 2

<

BREF dos S RbT 23k ¢ FUBHF CKHREF o RRAEY

)

RO FEEEEHESE 9200 RE L HETAREPHILF R
SR ARG B R R A R R PR

DVB #ri37enfici 34k 5 SeiR 4 > o g T BRS¢

( European Telecommunications Standards Institute, ETSI )~ & 7. & £

B e *]%‘« ( European Committee for Electrotechnical Standardization,

CENELEC ) & %' B #% 5% ( European Broadcasting Union, EBU ) #7

2 HEPIL R giFE 0 T d ETSI 7 W% * 2 1 74 ik

BoRELRBEYEF o 4 33 5 DVB Al R EEZ Hp R
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%33 DVBHEAY

Lt i E R R %
. D\3ld D\A3te D\3il DB D3 Chd AR RAT LTS ¢
D\V3EHE D3LE B s i B AR N o
T 7 BY£LSMPEG] TE Rk B2 R A
3T T DAB i Sz PRAREL & r R

ﬁ*»%%ﬂi#}%’% %é kR RTE ] R

‘?{7 o

LR R AR @ % DVB 4o4f ¥ 2

TR, D\3IE¥ DAaE DV/EE:N RN

BRI BVLIIPTVREBYEIPDCEBYEIDASH €0 IP g it B2 DVB IR -
o | D/ANE DAREH D3 DV3eE | T
7o D\BERE DVEELE DA DVBEE J‘fi: ’?"?Ww 85 e A
HE BVESM) 2% DVB ) s2 | B 421
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R YL PCFERYE;GEMI SRS E TINE

3% BYLISUBY #1 % DVB 3 ¥ & i -

ro ey | DVEIEEE] RS RS LA TR

3D TV BYL3DTV] % % DVB & %2 3DTV -

FTAH KR A7 £ DVB,2018. DVB Standards. https://www.dvb.org/standards
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¥Z &  ATSC 2 4K/8K UHDTV # i ~ 4551 & 34
1982 & :2rF T AR &k 54 B ¢ (Advanced Television Systems
Committee, Inc. ,ATSC) o F"%4it ¢ 1538 & £ A ¢ (Joint Committee
on InterSociety Coordination , JCIC) = R = * » 2 - B &> 7 A%
Bty fles s AL e BRA#H AHXE -TH 7R
FAE TR FTRTRFECEEMEE
ATSC 1 B 54 3 1B T~ 3 55 o0 5 4 2 %
F e G2 BT AR T R L R B R AR g T
BEyeh iR B Gt € c BIYE 5 ATSC R R e 540 £~
A R A SR ARAE o TR S AEul S R L
ATSC 2 -2 (2 % jFie » p % & e ATSC 1.0 iF & 3 17 & 2. ATSC
3.0> m ASTC 2.0 % Hybrid Mode TV & * /i & 2. 2 & > & i T f247
Bz @ﬁ%l%ﬁﬁ © 2017 & 11 * » 2 @Rl 7 £ | € (Federal
Communications Commission, FCC) & # /8 & 3% ¢ * ATSC3.0 &%
(1 3.1) 2 R dbrg < IRH 2472 7 @B 4K A2 £ T aLeh

A2 e T e R B L RS

>‘1\P
.m\ 4

@ﬁﬂb"i)‘{; 7T "};#}}t’ )
LEF ~{FIFR 08 EHMAMHF FALWF2ETH LR
g ATSC3OHR B iE4c% 5 T T ALA $IRAE 8258 B 5 ATSC
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3.0 BRI RKIER S EFREOREL IR Y FHTIASE
¥Rt BB AR FF R SRR EFRE > B
TR Rl e RTNL AR o £ 3.4 5 ATSC 3.0 & 22 1%

EXHP G

ATSC ) 30 Standards

A/300 ATSC 3.0 System

A/321 System Discovery and Signaling

A/322 Physical Layer Protocol

A/324 Scheduler/Studio to Transmitter Link
A/325 Lab Performance Test Plan (RP)*

A/326 Field Test Plan (RP)*

A/330 Link Layer Protocol

AL L LR A/331 Signaling, Delivery, Sync, Error Protection
AERRRRD A/332 Service Announcement

fERERRR A/333 Service Usage Reporting

'S11310 A/334 Audio Watermark Emission

A/335 Video Watermark Emission

AL LAY A/336 Content Recovery in Redistribution Scenarios
BRRRRRD A/337 Application Signaling

ERRERRN A/338 Companion Device

A/341 Video - HEVC
ingnnns A/342 Part1l Audio Common Elements
ERREREN A/342 Part2 Audio: AC-4 System
(AR RNN A/342 Part3 Audio: MPEG-H System
(AR RREA A/343 Captions and Subtitles
131811 A/344 Interactive Content

Security and Service Protection

© Copyright 2018 - Advanced Television Systems Committee Inc

TR kiR ATSC, 2018. PRESIDENT’S MEMO: NEW YEAR — NEW STANDARD!
https://www.atsc.org/newsletter/presidents-memo-new-year-new-standard-2/
FLDOA/325~ A/326 G RlERE R AT S 4 34

B 3.1 ATSC3.0 & BiE®E
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% 34 ATSC % 4 &

A 5 il r% Y p
ATSC 3.0 & %% ATSC 3.0 #5443 @ 6542 B f347 R PRAF i 4~ BEedeae 4~ s [P @
A/300: 2017 * o f TRIRIR T o 2017.10.19
ATSC 3.0 System %?J N ?f%%'—é Foag ~BALF R I EF G TR - N R
A/321: 2016 | System Discovery and fo it ATSC 3.0 4~ 3K ok Sfo D 5088 % g - 2016.03.23
Signaling
TR 153K $o it B TR LS P RE /@85 o 37k 75 4o T0 K TR A 49 444 & AR (TR
A322: 2017 i il A | QPR RAER PR RS S BT 06.06
Physical Layer Protocol ®EME -
TEMOF I T RIAHKOF 75 S8 end 4F . (SFN) 0 Studio-to-
Transmitter Link (STL) ek o
Scheduler / Studio to ) . ) ) )
A/324: 2018 ) ) This standard specifies the protocol on the Studio-to-Transmitter Link (STL) 2018.01.05
Transmitter Link o i
from studio-side infrastructure to a Single Frequency Network (SFN) of
Transmitters.
- Y Rl e o 4 sy .
A/330: 2016 T & 7 ATSC i % & %3k (ATSC Link-Layer Protocol, ALP ) 2016.09.19

Link-Layer Protocol
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BEL B o
i

A/331: 2017 | Signaling, Delivery, 7 ATSC 3.0 & 5u¥ SR8 g i¥ « b o fo2t 3 ph ficdy s ik 2017.12.06
Synchronization, and Error
Protection
PRA% 2 4, . Lo ;
A/332: 2017 . T_#& ATSC3.0 B 3¢ R 2 8% 2017.12.06
Service Announcement
PRA:® * 3R 2 . PR g
A/333: 2017 ‘ ' % & ATSC 3.0 crpR3x1¢ * 3p & i % 2017.01.04
Service Usage Reporting
e = MY E ATSC3.0 Rdp ek seig * ch VPL 3 4 KB > R0 N 2R 5 40k
A/334: 2016 _ o . . . 2016.09.19
Audio Watermark Emission | 585 & PCM 34 2 8L° e » B P v EB I T T8 75 4p-ker
RN L T T LR NI < ORI S S Y 2
PR FRE D 1% 2 Ve - "3‘-&#&*3’ C I AR R iglcdp i g2 R0
A335: 2016 | © , - é f Ly T SRR 2016-09.20
Video Watermark Emission | #5 & # & & 5 B 4578 & 1518 @ v HDMI 4% v 32 (7 B pr i = 5 gy 5
1 B Rl AT B avRE > RIS T AR KB S R Vi o
RERRE SR
BRPVYURARAKRFBOFEEFTN T > A5 xﬁ'ﬁRF}%% BoeoRE
A/336: 2018 | Content Recovery in Lf ; R RIS & ' ¢ . 2018.04.24
L EATT -
Redistribution Scenarios i
B 2501 EL Foardg o B AR (fREE A PR GE) sl o s kil
AB37: 2018 | B ES R " e ,< R e =7 12018.01.02
Application Signaling R AR B o) IR RN EET LR o
A+ 3R
A/338: 2017 ATSC 3.0 2 3K % v ATSC 3.0 P 5§k & 20 B el 13 $53% 2017.04.17

Companion Device
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HEVC i 1 % 1 %.4c 2 5%

$# i 7 ITU-T Rec » H.265 | B "% #% % ISO /IEC 23008-2 (HEVC) # ATSC

A/341: 2018 | HEVC, With Amendments 2018.03.12
3.0# -7 AR 4 5P ¥ R Iiﬁﬁfé*:
No. 1 and No. 2
A342: 2017 | 545 » A% ATSC3.0 3 ® 423 « ATSC30 0 f st RARESFRADE | )
Partl Audio Common Elements 3 ¥ ATSC 1.0 PRF%7 @ * eng 47 5 323 4p % o
* 3 ATSC 3.0 et T AR 4 Seen AC-4 § 4 kst o T hit 7 AC4 § 4 % 5
A342: 2017 | AC-4 & % , kel o ! o
gt > T ¥ ETSITS 103 190-22& = 7 — &k 5[*24] » * 3% ATSC3.0 B # | 2017.02.23
Part2 AC-4 System L
3 ot
* 3 ATSC 3.0 #ic =7 AR % seern MPEG-H 3 4 & SeE 81 > it 7 MPEG-
A/342: 2017 | MPEG-H ) % , i - o Lk
H 3 #7 & Seendd b > & 4F ATSC 3.0 § #%8 &¢ @& * :ch MPEG-H § #p2& = 2017.03.03
Part3 MPEG-H System ,
1= kPR
—?: %‘ o 52 v = =3 > . £
A/343: 2017 . _ %_#% 7 ROUTE-DASH 4r MMT i# ﬁ*} RGN K eg Fiug o g ohdE | 2017.09.18
Captions and Subtitles
ATSC3.0 7 & p %
A/344: 2017 | ATSC 3.0 Interactive ATSC 3.0 x84 B3 B3 ) F R B 2017.12.18
Content
ATSC 3.0 % 2> e i PRI*
A/360: 2018 | ATSC 3.0 Security and HET ATSC 3.0 % se® eh% ol PRix2 541 2018.01.09
Service Protection
TALRR AL RE P ATSC, 2018. ATSC 3.0 STANDARDS. https://www.atsc.org/standards/atsc-3-0-standards/

41



https://www.atsc.org/standards/atsc-3-0-standards/

¥= &  ARIB 2 4K/8K UHDTV $#iifif - 455 & 2.4

- A miz A T A ¥ ¢ (Association of Radio Industries and
Businesses, ARIB) #_P #~37% 4 ¥ {Feib B2 4 » & 230 1995 & 5
PISp o SRR RRAE AT C RMRARED TR
FHTFIASHREF DA EZ ﬁﬁé%iﬁ@ﬁﬁaﬁﬁ%pi
FHTEEECARBENMAD FITREHREZ L -

ISDB (Integrated Services Digital Broadcasting » %% & PRix#ci>
#) F_ARIB 4] 2_enfic = T AR Aol B BB > 30 p AR
R 7l o ISDB* ¥ & 5 f#h #ici= 4% ISDB-S + & ¥k =}
% ISDB-T » & & #ici= T AL 45 = ISDB-T > #ici=3 % 4R 5 ISDB-C
Z.HY g ixpp A2 ISDB-T &zt @ 4 ISDB-T K *% %% (ISDB-
Tb)» * #- = & # =T 4R % s (Sistema Brasileiro de Televisdo Digital,
SBTVD) » & fe % M B i ™ o % 3.5 5 ARIB R #4758 eniR i i

E o
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%35 ARIBHE4 &

B AT
AR i 2 ik 2 e | BERN | AFEH | Wi
Colour Bar Test Pattern for the Hybrid Hybrid Log-Gamma (HLG) & # #&
STD-B72 | Log-Gamma (HLG) High Dynamic #ET A (HDR-TV) & Wil ikl 1 — 2018.01.22
Range Television (HDR-TV) System w
Portable Microwave Band OFDM Digital o o
. . FRLERFETTIRSP
Transmission System for Ultra High . o
STD-B71 . o (UHDTV ) 7 & g 48 + OFDM 1 — 2018.01.22
Definition Television Program e e
o Hc i@ %‘J e
Contribution
Data Contents Exchange Specification for | B i f #alicdz p 7 1440 (%=
STD-B70 | .. change Sp , ‘ A T I - 2017.07.27
Digital Broadcasting (Second Generation) | * )
Exchange Format of the Digital Closed
TOnEe Ve e e TALR 4 4 el g F o e
STD-B69 | Caption File for Digital Television LR (Ko R 1.1 ]2017.03.24 | 2016.03.25
X R ¥ -1
Broadcasting System(Second Generation) o
Time Code Format in the Interface for UHDTV & & s i o K v |y
STD-B68 . s 2 2017.07.27 | 2015.12.03
UHDTV Production Systems bR
Parameter Values for the Hybrid Log-
Gamma (HLG) High Dynamic Range v g p Qv HLG 3 & R T
STD-B67 ) 2 2018.01.22 | 2015.07.03

Television (HDR-TV) System for

Programme Production

i (HDR-TV) Jk tehgiicid
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STD-B66 | UHDTV Multiformat Color Bar UHDTV % $;V%20% 1.2 | 2016.07.06 | 2015.07.03
Portable 120GHz Band Digital
Transmission System for Ultra-High FNABERREFTIMRG P iR

STD-B65 » . e, 1 — 2015.03.17
Definition Television Program 120GHz #f £ #c > 1% éig:J g
Contribution
Audio Data Format in the Interface for UHDTV & & % 3/ o KPP g 4

STD-B64 i L 1 — 2015.03.17
UHDTYV Production Systems Byt 3
Receiver for Advanced Wide Band R o o

. . . : FONE B IR E R A IRCE

STD-B63 | Digital Satellite Broadcasting (Desirable (g i) 1.7 12018.04.12 | 2014.12.16
Specifications) e
Multimedia Coding Specification for BB AR 5 B R (5 =

STD-B62 o ) . i 1.9 |2018.04.12 | 2014.07.31
Digital Broadcasting (Second Generation) | )
Conditional Access System (Second
Generation) and CAS Program Download | iR 3§75 if it ko (% = )

STD-B61 ) ) . e 1.4 ]2018.04.12 | 2014.07.31
System Specifications for Digital fo CAS A2/ ™ % 5 Su A e
Broadcasting
MMT-Based Media Transport Scheme in | #ciz & 3§ 4 5o@ L3 MMT enedigl

STD-B60 . ‘ e 1.12 | 2018.04.12 | 2014.07.31
Digital Broadcasting Systems i i ES
Three-dimensional Multichannel

STD-B59 | Stereophonic Sound System for Rora g Wirah: MG B kR 2 |2016.07.06 | 2014.03.18

Programme Production
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Interface for UHDTYV Production

STD-B58 UHDTV 2 & & svendi m K3t 1.1 ]2015.03.17 | 2014.03.18
Systems
1.2GHz/2.3GHz-Band Portable OFDM LR ARG P e 1.2GHz/

STD-B57 | Digital Transmission System for 2.3GHz #g % 7 # OFDM #c i i# ﬁ%l S 2.2 12018.01.22 | 2013.12.10
Television Program Contribution s
UHDTYV System Parameters for » L ., .

STD-B56 . * 3t & p 4 (v e UHDTV k50 48k 1.1 [2014.03.18 | 2013.03.19
Programme Production
Transmission System for Area o e e s

STD-B55 ) %R @%‘J g 1.3 |2014.03.18 | 2012.07.03
Broadcasting
4FSK Modulation Push-To-Talk Radio o ) B

S . v Rk (v AFSK 1 - 4l 3
STD-B54 | Communication Line for Broadcasting L o 2 2013.03.19 | 2011.09.16
) #£ T W UAEL

Operation
Receiver for Terrestrial Mobile
Multimedia Broadcasting Based on A Y 31%1 G (TH O EHR

STD-B53 o ) , 2.3 ]2015.09.30 | 2011.03.28
Connected Segment Transmission R (ZERR)
(Desirable Specifications)
Forward Link Only Messaging Transport ) .

STD-B52 ot YIS TP 1 s e g 1.1 |2012.07.03 | 2010.11.05
Specification
Forward Link Only System Information L o .

STD-B51 ELILE PRI R 1.1 |2012.07.03 | 2010.11.05

Specification
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Forward Link Only Open Conditional

STD-B50 ) ] wo i BN R R 1.1 ]2012.07.03 | 2010.11.05
Access (OpenCA) Specification
Forward Link Only Media Adaptation . _ »
STD-B49 o o il SRR A e R 2R 1.1 |2012.07.03 | 2010.11.05
Layer Specification
Forward Link Only Transport
STD-B48 ot v ansp i il 3 0 6 1.1 |2012.07.03 | 2010.11.05
Specification
Forward Link Only Air Interface W H G s 5 AT ¢ 4
STD-B47 | Specification for Terrestrial Mobile 5 1.1 ]2012.07.03 | 2010.11.05
m Ay e =S
Multimedia Multicast i
Transmission System for Terrestrial
, Y _ BT RS B R 5 76 S AR
STD-B46 | Mobile Multimedia Broadcasting Based s g 4 2.2 | 2015.09.30 | 2010.11.05
! 7] /Ji b
on Connected Segment Transmission !
Content Download System for Digital )
STD-B45 , Y 8 B RPN G TR 3 [2014.03.18 | 2010.04.26
Broadcasting
Transmission System for Advanced Wide | , ,
A , ES S TS F TR
STD-B44 | Band Digital Satellite Broadcasting (ISDB-S3) 2.1 |2016.03.25 | 2009.07.29
(ISDB-S3)
Portable Millimeter-Wave Digital
STD-B43 | Transmission System for Television FEEop A TG P B ﬁ%l &L 2.1 |2018.01.22 | 2008.06.06

Program Contribution
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Receiver for Digital Satellite Sound O R AR (LER P
STD-B42 i ) ) . , 1.1 |2004.02.05 | 2003.06.05
Broadcasting(Desirable Specifications) ) (2012.09.25)
Transmission System for Digital Satellite ) LA
STD-B41 s 8 i R R0 5 1.1 | 2005.11.30 | 2003.06.05
Sound Broadcasting (2012.09.25)
PES Packet Transport Mechanism for
STD-B40 , P ® o g 04 Hesh 50 PES 4 e W ) I — | 20020725
Ancillary Data
Structure of Inter-Stationary Control Data | o #f &% ey ¢ & 2 chxg B 374 #cdp o0
STD-B39 ‘ ) 1.4 | 2018.01.22 | 2002.07.25
Conveyed by Ancillary Data Packets B
Coding, Transmission and Storage ) ) )
ne >Ora8 BT IR PR 4 3 S~ B8
STD-B38 | Specification for Broadcasting System . » 2.3 | 2013.07.03 | 2003.02.06
o g b
Based on Home Servers
Structure and Operation of Closed
_ b | o B Ry ¢ W P B R o
STD-B37 | Caption Data Conveyed by Ancillary " Tﬁ’f g 2.6 |2017.07.27 | 2002.07.25
B Aok i
Data Packets ’
Exchange Format of the Digital Closed , .
e e BT AR 3 ST R
STD-B36 | Caption File for Digital Television 12 g g 24 | 2013.07.03 | 2002.07.25
R RS
Broadcasting System ot
Data Program Exchange Specification for ) "
STD-B35 s soP Boie 4R B 6 P 2 R 12 |2006.03.14 | 2002.11.27

Digital Broadcasting
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Portable OFDM Digital Transmission

STD-B33 | System for Television Program 78 OFDM #ci= 7 4L & P 8 ﬁa?] &L 1.3 | 2018.01.22 | 2002.03.28
Contribution
Video Coding, Audio Coding and ; o N .
. S . B R 3R R kb S 3 S dE rAp
STD-B32 | Multiplexing Specifications for Digital » 3.1 |2018.04.12 | 2001.05.31
. L
Broadcasting
Transmission System for Digital ,
STD-B31 _ y _ s _ i g TARA #%fé;ﬁi%],ﬁ k) 2.2 ]2014.03.18 | 2001.05.31
Terrestrial Television Broadcasting
Receiver For Digital Terrestrial Sound Boiom B3 R (2R
STD-B30 . . . . ) 1.4 |2015.07.03 | 2001.05.31
Broadcasting (Desirable Specifications) )
Transmission System for Digital i
STD-B29 _ Y _g iy oo B R 45 B ks 2.2 |2005.11.30 | 2001.05.31
Terrestrial Sound Broadcasting
STD-B28 | Multiformat Color Bar 5 R T0E 1 — 2000.12.14
Closed Caption Data Conveyed b
o ]I; ot cy Y d 525/60 4 1125/60 T Ak & Senn £ .
ncillary Data Packets for Component o
STD-B27 . .ry . P p THEcA e i Ry e B 1 — 2000.10.12 )
Bit-serial Digital Interface of 525/60 and SN (2013.07.03)
. LFTF T
1125/60 Television Systems
STD-B26 | SNG Transmission Systems SNG @& @?] e 3 2017.07.27 | 2000.07.25
Conditional Access System Specifications ’ o e
STD-B25 B B R0y R kSR 6.6 |2018.04.12 | 1999.10.26

for Digital Broadcasting
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Data Coding and Transmission

STD-B24 B B 3 iy S AE e 8 55 R4 6.4 |2017.07.27 | 1999.10.26
Specification for Digital Broadcasting # 7 L |
Application Execution Engine Platform
STD-B23 | TP s B M Tl T 4 12 |2009.07.29 | 2003.06.05
for Digital Broadcasting
Implementation Method of Digital
b . g. : iz 6 B 4 el STL/ TTL @
STD-B22 | STLYTTL® Transmission for Digital A ik 2.1 |2014.03.18 | 2002.07.25
g Y
Terrestrial Broadcasting " o
Receiver for Digital Broadcastin
STD-B21 . S 8 Bt} Bl (It 5.1 |2018.04.12 | 1999.10.26
(Desirable Specifications)
Transmission System for Digital Satellite i
STD-B20 . Y s Bk B 4hE ﬁi?‘l o 3 2001.05.31 | 1998.11.06
Broadcasting
Camera Positioning Information i S e o
STD-B19 ‘ d Wet el e B EPB T TR 1 — 1998.05.29
Conveyed by Ancillary Data Packets
Serial Interface for Separate-Cable
e P TR S ST
STD-B18 | Transmission of Date and Clock for . 1 - 1997.11.27
. o PR fepss e K4 e
Television Program Contribution
STD-B17 | Serial Data Transport Interface (SDTT) iy @ #i i % K3 (SDTD) 1.1 | 2011.12.06 | 1998.05.29

® STL % Studio to Transmitter Link » 1945 B R+ 77 7 Fadsil 5 7 5 3 % o354 -
http://terms.naer.edu.tw/detail/3268956/

8 TTL # Transmitter to Transmitter Link » # < 35 %5 6448 T 28 54840 % -
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Standard Digital Receiver Commonly

€0 i ih R 4 E Aol e it

STD-B16 | Used for Digital Satellite Broadcasting Fops 1.1 ]1999.02.02 | 1997.10.07
T
Services Using Communication Satellite
Resource Identification Conveyed by L
) d 525/60 f= 1125/60 T 4R & st B4 * B
STD-B15 | Ancillary Data Packets for 525/60 and o 1.1 ]1999.02.02 | 1997.10.07
o By e BE DT R (2011.09.16)
1125/60 Television Systems
Data Multiplex Broadcasting System for ,
P SHE St #7 B BIR 0 ST AL l A
STD-B14 | The Conventional Television Using The b R 4 1 — 1998.11.06
Sound Sub Carrier e
800MHz-Band OFDM Transmission o i
. A AT ARG P 9 800MHz #E
STD-B13 | System for Television Program , ) 2.1 | 2005.11.30 | 1997.06.19
. OFDM & ﬁ%] 5L
Contribution
Fixed Microwave Digital Transmission
STD-B12 | System for Television Program F RS BT ARL S P @ ﬁ%l g 2.2 |2008.03.19 | 1997.06.19
Contribution
Portable Microwave Digital Transmission
STD-B11 | System for Television Program FE e B ARG P BiE kAL 2.2 |2005.11.30 | 1997.06.19
Contribution
Service Information for Digital . o
STD-B10 B R 3 SRR T 5.12 | 2018.04.12 | 1997.06.19

Broadcasting System
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Direct Coding for EDTV-II Television

STD-B9 ) EDTV-II ARG BLiPE 3% kb 1 — 1997.03.25
Signal
Multilevel Digital FM Modulation for o e o
STD-BS8 . o LTERTRG P NI FEEAA 1.1 |2005.11.30 | 1997.03.25
Television Program Contribution
42GHz-Band Radio Transmission System | * ** X # L& P c742GHz #F F &
STD-B7 . o e 1.1 |2005.11.30 | 1997.03.25
for Television Program Contribution i %‘J o
Ancillary Data Packet and Space
ry A Tacker and o 526/60 T AL ' sk & bit Beim i § oo
STD-B6 Formatting of Bit-serial Digital Interface X i _ Lo 1.2 | 2012.12.18 | 1997.08.08
) Wo iy o S
for 526/60 Television System
Data Multiplex Broadcasting System for
P SIS S v o B T ALY
STD-B5 | The Conventional Television Using The Ty 1 — 1996.08.06
Vertical Blanking Interval e
Time Code Conveyed by Ancillary Data | & 1125/60 & 4R & sidf 2% ficdy ¢ 8 3%
Packets for 1125/60 Television chpF P 75 (BTA S-
STD-B4 2 1998.03.17 | 1997.08.08
Systems(BTA S-001/002/004/005/006 & | 001/002/004/005/006 - ARIB STD-B4
ARIB STD-B4 are bound together.) MR - Az o)
ARIB Standard for Operation of The FM , Y L
STD-B3 i ) ARIB #% i FM % B R 3 & seenj & 1.4 ]2014.12.16 | 1996.08.06
Multiplex Broadcasting System
Digital Receiver for Digital Satellite
s RecelverTor et Bk B AR E TR Y R i
STD-B1 Broadcasting Services Using 3.2 12018.04.12 | 1996.05.29

Communication Satellites

R i
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Standard for program recording system

P& ke ALY TR 0

BTA T-003 | coupled with television text data e 1 — 1993.07
broadcasting "
BTA T-001 | Operational Standard of teletext standard | Bl ~ & ARAR2F il 155 4 1 — 1988.03
Audio Data Format of Bit-serial Digital * 3+ 1125/60 HDTV % sveid 4 bit
BTA S-006 e . C1.0 | 2009.07.29 | 1995.04
Interface for 1125/60 HDTV Systems B A g A By 1
Ancillary Data Packet and Space
Hy A Tacker and o ¥ % 1125/60 HDTV i %20 § bit
BTA S-005 | Formatting of Bit-serial Digital Interface L , ‘ o Cl.1 |2012.12.18 1995.04
B Ao ool B licdy ¢ e B R SS
for 1125/60 HDTV Systems
Bit-serial Digital Interface for 1125/60 * 3+ 1125/60 HDTV Jx sueiig i bit
BTA S-004 C1.0 | 2009.07.29 | 1995.04
HDTV Systems iz hfim
(Test signal of MUSE transmission ) i o
BTA S-003 . (MUSE i# Qis?] BB apELTE) 1 — 1993.07
characteristic measurement)
Digital Representation and Bit-Parallel _ ,
, #cF 4 77 % 4o 1125/60 HDTV £ 5
BTA S-002 | Inteface for 1125/60 HDTV Production . C1.0 | 2009.07.29 1992.05
Fenbit L 7 4 o
Systems
BTA S-001 | 1125/60 HDTV Production Systems 1125/60HD 7 4% i® & %% C1.0 |2009.07.29 | 1987.08
DGPS data format for FM multiplex (* 3 FM % BB # 1% % 57 DGPS #k
BTAR-003 | P P 1 — 1995.06

broadcasting standard)

¥
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BTA R-001

Receiver for Emergency Warning System
(EWS)

* oA

B

1

&4 L mficE (EWS)

1986.08

T kR AT R ARIB> 2018 « BHERY (EAT) - F & o

https://www.arib.or.jp/kikaku/kikaku hoso/hoso_kikaku number.html
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%I % ISO/IEC/ MPEG 2 4K/SK UHDTV # jriE & -

~ MPEG % 4 &

MPEG ( Moving Picture Experts Group ) » B " & % ﬂ%‘« ISO/IEC
(International Standard Organization & International Electro-Technical
Commission ) ** 1988 & =& *+ ¢ 1% ] £ > 1 B T fx F 44 R
BRI R AR PG E 5 RS RS AIL oS
25 FRARE S R R A VR c MPEG ® £ ¥ Bye4 3¢ %o i
SECEFUEEEEEET TR SRR L SR X

MPEG 152 4 i P e ] 4 5 0 & 7 5-R S h ~ 2R 30sg ~ 2

Sk AR~ AR ERE (X 3.6)0 LR BTN

% 3.6 MPEG 54 3

FHERR S| EEEP
S FE ~ TS 2D AR S ~ & 2 MR
¥48 %7 (Media Coding ) 75~ 2D B2 % Fs ~ 3 2 %5 ~ 3D AR S ~ 3D

3 S ~ MR %af5 ~ 3D B2 %

24548 %% (Non Media Coding) | ¥ 31638 ~ 2/ % ~ 4 A B 4] - % » 3 &

fe = %% (Composition Coding ) WA e Wi cHBERA

#5 it %8 (Description Coding ) F G S R o ARy i
% kit 32 (Systems Support ) SE S SR 2R
IEM AR E EioiE

(Intellectual Property Management | 2% %) o jie ~ 3B~ H i
and Protection, IPMP )
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#ci=7 P (Digital Item ) B3 P PS>~ BB P BT s B3 P EoT

B 1
B ARt 7% ~ SRt B S B
( Transport and File Format ) AL AR5 T !
5 PRI~ e AR A6~ SHEHE B W
( Multimedia Architectures ) A

AR

XML HF ~ 3B B8 e ~ 270 i Fjie
( Generic Media Technologies ) . (

T kR MPEG, 2018. https://mpeg.chiariglione.org/technologies
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%4 37 MPEG & FH %

ot wENF ISO/IEC # & ¥+ PR R =
[ YIET
pr-r'?fr—”’"i'ﬁ B F T SRR R
MPEG-1 Coding of moving pictures and associated audio for ISO/IEC 11172 . :@, ﬂ;;;; ﬁ:ﬁ% 1993
digital storage media. Commonly limited to about 1.5 . \J -
Mbit/s although specification is capable of much o
higher bit rates
BT AR o BAE S
iz L MPEG-1 ™ 347 & enf® 48 (352x288) i % = e R E
TS o d 3 MPEG-2 ¢ ¥ R 8= RARLGF s WEMAE
MPEG-2 Foo w B R AR AR TR 3 7 MPEG- ISO/IEC 13818 B I e ik 1995
3o o ¥ ﬁi.;—lk? §F 4%
Generic coding of moving pictures and associated &3
audio information LR AR 1‘#
H TR
B % & P L HDTV (High-Definition TV ) #] % 2 #& O R
MPEG-3 # o FIH AL RK PERE MPEG-2 (g B » MPEG-2

p e MPEG-2 B~ %
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WY 7B

SR R A,
ST 27 "\‘_/;’,«J—'X,E./:T“‘ £ ’;‘%’!‘ > ‘Ezzlil—éa\‘,v‘ S WU A I
A S C AEMAR
MPEG-4 fREG = 7 feenpe 2 SR R 2 s T RURdT ISO/IEC 14496 N . 1999
e A e RS S
RisLEFEE o ) )
. . . © B
Coding of audio-visual objects L
5t
° SR
SR B RS
it SN B nRE s EH S BER T RaOT )
MPEG-7 ; FARR FRE S TR ISO/EC 15938 | * &t i 2002
Multimedia content description interface
s WEMAE
F e iR
5 A RS o iz P
TERBP F AR R Y SRR B o BESFH
MPEG-21 | e oo ISO/IEC 21000 i 2001
SrF MAEHT > 2R BB T R e I s

Multimedia framework ( MPEG-21)

FETE
€V YA
e
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FHRAET 2R LR

s RO

MPEG-A . , o ISO/IEC 23000 LAY 7B 2007
Multimedia application format ( MPEG-A )
o EE
R Yo 7B
LR i £
TEMA
MPEG i Su3prie % EF ! , ﬁé
MPEG-B ) ISO/IEC 23001 B AoiRE 2006
MPEG systems technologies
B3 p
W% A
e
A S 7
MPEG % f§ 5 il 2 ZEIE R o rE
MPEG-C ) i ISO/IEC 23002 2006
MPEG video technologies U 8 1S
i
MPEG 3 # # ik
MPEG-D " ﬁ , ISO/IEC 23003 LAY oA 2007
MPEG audio technologies
54T Bk
MPEG-E e ISO/IEC 23004 SRR | 2007
Multimedia Middleware
#-17 MPEG-
N X B B
# , , ISO/IEC 29116 2008 M Part 4 -
Supplemental media technologies
MPEG ¥ #
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B4R in
(MXM)
HY e

27
F

WHPN RS

2R Yo 7E
MPEG-V i ISO/IEC 23005 . 2011
Media context and control R | ﬁ
THAEY FEHEE
wrEGwM | e ISO/IEC 23006 SuULMEH | 2010
MPEG extensible middleware (MXM )
e 2 =4
mEHE T g iRE
MPEG-U | . _ ISO/IEC 23007 24 4Rl 78 2010
Rich media user interfaces
R FRBET O %5 Sl o i B % YR8 7B
MPEG-H | High Efficiency Coding and Media Delivery in ISO/IEC 23008 9 ) 22 B A 2013
Heterogeneous Environments %5
FEMA R
MPEG-DASH li ’ ISO/IEC 23009 F j e 2012
Information technology — DASH g ﬁiﬂ & R
st
LR E R s iR
MPEG-I E ISO/IEC 23090 VA8 S 75 2017

Coded Representation of Immersive Media

TR KR D AT R MPEG, 2018. MPEG Standard. https://mpeg.chiariglione.org/
P 1 R
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"%j W% k> MPEG P w0 &

2RI 4o

AR AR A S R AT

1 3.8 MPEG #7#& %8 4.3

B

2 m

P

TIx,

(Audio Synchronization )

B FAER N LR

Using audio to synchronise devices

TR AR S kG
(Future Video Coding )

AL S B 5 i * At ISO BB e &
& * HEVC e# =

A video coding standard for those who want to
use an ISO standard but cannot use HEVC

i A B R

( Immersive Video )

p o AELF 4 (Free-viewpoint Television,
FTV) 538 60k
definition of the standardisation field of Free-

viewpoint Television (FTV)

HEVC [ (7 3% 40 g c0Zp *F L 32
( Additional Support for Coding of Interlaced
Video in HEVC)

& HEVC ¥ # 4 2 B ¥ 1 &
Exploration on the possible addition of

interlace-specific coding tools in HEVC

3D & i 3D Er & f#4ka 5 MPEG-V ¢ odd (7 &
(3D Printing ) A 3D Printer is seen as an actuator in MPEG-V
TR - #H a9 MMT 22 DASH i‘ﬁ%

(Real Time Streaming of Files )

Further MMT and DASH specification

~ 4448 (Big Media)

AL e B
Architecture for Big Data applied to Media

PR A T 5 BLAY o A
(Network Distributed Media Coding )

A et 4
Support for transcoding

BARRE/IESHR
( Hybrid Natural/Synthetic Scene Container )

3D 5§ i 2

File format for 3D scenes

A e i 4T

( Digital representation of neural networks )

Compact representation of neural networks

F# k&R : MPEG, 2018. About MPEG. https://mpeg.chiariglione.org/about
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= ~ MPEG = UHDTV 2_ i #

MPEG s e #ic =T AL e & i

L BB R SRR W

%G ¥ - R %8 DVB-T # % MPEG-2 17 5 @ ~ kst 2 3

PRGEERA o F UHDTV 8 B - @45 730 £ 54 > & 030 i sl

DVB-T2 & @5 § R H

=\l

f

% MPEG-2 ¢ » 74 » MPEG-

H Partl 22 MMT ( MPEG Media Transport ) 3% » ZAAR30 %0f8 P) #-4

2 2 MPEG-4 AVC (H.264) % MPEG-H Part2 (HEVC) -

% 39 RB* ¥R MPEG HjiF
AR
i Sk
Channel Coding DVB-1 DVB-12
Transport MPEG-2 MPEG-2,/MMT

o . H.264

2R S A y Video MPEG-2 HEVC

Source Coding ™4 gig MPEG-2 MPEG-2,”MMT
Data HBBTV HBBTV 2.0,/ TV Connect

TR kR AT R

FHR 30 0 % - i ig %S ATSC 1.0 2 * MPEG-2 i 3 @ﬁ%ﬁ

ARG > g AR HERFRIER Y 2t (Dolby) AC-3 il - @

=k N3 g el ATSC3.00 2 MPEG-2 4v + MPEG-H Partl 22 MMT

5 @A AR UR S5 BFRIE * MPEG-H Part2 (HEVC) #3¢ »

Vb A RSEIRER A D (Dolby) AC-4 $Ljis o
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% 3.10 R* %32 MPEG i

WA kB
Channel Coding ATSC 1.0 ATSC 3.0
Transport MPEG-2 MPEG-2,/MMT
TR S AR Video MPEG-2 HEVC
Source Coding Audio AC-3 AC-4
Data (ATSC 2.0 HBBTV) Hybridcast Connect

TR kR AT R

PARZ G o % - M Ysb ISDB-T &y ~ AR 2 3 SURGEHR

Fod $ % MPEG-2 412 o ¥ %0 3§ %48 ISDB-T2 274 » & Bt

%_t 4 * MPEG-2 2 MPEG-H Partl 2 MMT i# # -

% 3.11 JR* *p R2. MPEG #jF

PR
AR Y

Channel Coding ISDB-T ISDB-T2
Transport MPEG-2 MPEG-2

Video MPEG-2 MPEG-2

R S A Audio MPEG-2 MPEG-2

Source Coding (AAC) (AAC)

Data Hybridcast Hybridcast

(HBBTV) (HBBTV)

Tk AP R -
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Yz & F% UHDTV % B4
-8 ReHk-THRILEZRARFREIET F3
RS HE T AR TEHET L& 2 %R DVB~ £33 ATSC % p

i:E.»ISDB_:. /J ‘-/U’DVB /J jb);ﬁ’ Bi:ﬁ&ﬁ’&'ﬁ ’\:"(r'*ﬂ'gmﬁ iﬁ"ﬁ"b

B BARTAA 7 RTAAR - Fh THRE IPTV ¥ 3 EAp s

B ATSC i B Y aRTMRE L E PR @ ISDB kst
LAl R AREE . By o RAPMEMTRE Y AF] o
% DVB ~ ATSC £ ISDB > feg=doendipiesd B + > ' 544

Sl B kS o BLiE e R BT e TP
B o BagEmEpmie AN TN 235 Wﬁ@ﬁliP’
4523 MPEG 5 1 7 1P #5% »

¥ — % HDTV # * 1 MPEG-2 % 2 chafB 58 > 7 5 4048
R RS E R ¢ F PR BB R R T 2
3D/AR/VR % 2L8Ubh 2 s o W Ap o™ B e 10 2 B d B o0 B
f ot 5 RTERl AR o

I EET o PREREH L ERENERTARDRE 0 F A
TAL S PR TAL2 20 IPTV #d $ % & A2 et § 2§58 R
Tl AL BT L B A YRS 2 AR R
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241 =4 AR LFAKCTRIFZHESEE R

Channel Coding AR EX S 2
paze | DBTT O] o
F AT AR 1?\\1/1?1,3- 'éjz X ISDB-C
FE T AR 3\\]/];3_'882 X ISDB-S

IPTV DVB-IPTV X -

FHKR D AFTRE -
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DVB- . . . . .
Broadcasting via DVB-T/DVB-T2 is actively in use.
T/DVB-T2 9 / s actively

DVB-
T/DVB-T2 |Countries which have adopted the DVB-T/DVB-T2 system.
adopted

DVB-
T/DVB-T2
trial
broadcasts

The according countries participate in the Regional Radiocommunications Conference 2006 of the ITU
RRCO6  (International Telecommunication Union). It can be assumed that all countries taking part will
ultimately use the DVE-T/DVB-T2 system when they move from analog to digital.

Those countries undertake trials with DVB-T/DVB-T2.

Broadcastlng via the ATSC system is actively in use.

srEIiE Those countries undertake trials with ATSC.
broadcasts

ISDB-T |Broadcasting via ISDB-T is actively in use.

Countries which have adopted the ISDB-T system.

ISDB-T
adopted
ISDB-T
trial  Those countries undertake trials with ISDB-T.
broadcasts

SBTVD-T

Countries which have adopted the SBTVD-T system.
adopted

DTMB

adopted
DTMB trial

Those countries undertake trials with DTMB.
broadcasts

Countries which have adopted the DTMB system.

Undecided countries.

F 4% kiR : DTV Status, 2018. ATSC, DTMB, DVB-T/DVB-T2, and ISDB-T. http:/en.dtvstatus.net/ ;

DVB, 2018. DVB Worldwide. https://www.dvb.org/news/worldwide.
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DVB-T: 2000/08 .34 *
o DVB-T: 2005/03 #c i &
A g DVB-T T _ 2011
DVB-T2: 2011/10 B 45355
DVB-T2: 2015 44 DTT £
BT - A&
s DVB-T2 | %3 * | DVB-T2: 2012 RE[#Hx*
DVB-T: 2005/11 B 4~i%5%
DVB-T: 2000/08 .33 *
) DVB-T: 2005/03 #c i 4
57R R DVB-T o 2011
DVB-T2: 2011/10 B 45355
DVB-T2: 2015 4 DTT &
BT - A s
DVB-T: 2009/05 L34k *
v £ 5 DVB-T v
DVB-T: 2009/12 #ci+ i #
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DVB-T: 2005/11 B 4585
DVB-T: 2000/08 4] *
DVB-T: 2005/03 #c > #& 3%
¥ E DVB-T % N
DVB-T2: 2011/10 B 4235
DVB-T2: 2015 3 DTT &
WenT - A &
DVB-T: 2005/11 B 405
DVB-T: 2000/08 3|4 *
R DVE.T - DVB-T: 2005/03 ngf_%#%
DVB-T2: 2011/10 B 4235
DVB-T2: 2015 #& ¢, DTT #
BT - £ &
DVB-T: 2005/11 B 42:5%
DVB-T: 2000/08 3] *
B4 PREs % 7 DVB-T: 2005/03 #ic i+ & 3%
DVB-T % N 2011
73 DVB-T2: 2011/10 B 4032
DVB-T2: 2015 4z, DTT
BT - £ &
FHRES ™ DVB-T o DVB-T: 2007/11 #ki+#4%
F+ 2R
2 DVB-T % DVB-T: 2009/10 #c i+ i3
DVB-T: 2008/08 23]+ *
DVELT « DVB-T: 2010/01 ng::ﬁ%%
BigwI; i DVB-T2: 2011/12 &4 * | 2017-2020
DVB-T2
DVB-T2: 2013 #a# DTT &
W™ - A s
DVB-T: 1996 B 45i85%
DVB-T: 1996/07 23|+ *
ARG DVB-T % DVB-T: 1998/11 #ci- &%
DVB-T2: 2010 #&# DTT &
WenT - A s
DVB-T: 2005/11 B 4535
DVB-T: 2000/08 3|4 *
e B R DVB-T % DVB-T: 2005/03 #i i~ #& 3% 2011
DVB-T2: 2011/10 B 4235
DVB-T2: 2015 4 DTT &
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BT - 5

=

DVB-T2

¢

DVB-T2:

2012 #ci- i@ 3

T %k ¢ DTV Status, 2018. ATSC, DTMB, DVB-T/DVB-T2, and ISDB-T.

http://en.dtvstatus.net/ ; DVB, 2018. DVB Worldwide. https://www.dvb.org/news/worldwide.

= ~ F% ATSC 3 3Lk * 35

ATSC s se2 d 2 RLBPE-TAREBERD 5Bk 5%
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% 43 #H7* ATSC 3Lz R R

7

R AR FFE AR B A o h SRR T A
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Bl 7 (e 38) FErPRE | EFF BIE(EIFEPFT)
(ASO)
. ATSC ou | ATSCE 199711 bl o1
e | ATSC: 2001 #ci- i 4
ATSC: 1996/12 4.4k *
, ATSC: 2000 #ici= i
B K ATSC o o .
DVB-T2: 2013/02 B 4o3
l%
ATSC: 1997/11 42413k *
de £ & ATSC e * e 2011
ATSC: 2003 #ci~ i 3%
ATSC: 2009 [ 425%
SR 4 ATSC | 23l Corre 2015
ATSC:  2010/08 4] *
ATSC:  2004/07 413 *
L& B ATSC R 2013-2015
ATSC: 2006 #ici= i
D A 3 ATSC @ ATSC: 1996/12 .33 *
ATSC: 1996/12 434k *
iR ATSC @ % ¢ | ATSC: 2000 #ci i 3 2009
DVB-T2: 2013/02 B 3%
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%"

ATSC

L

ATSC: 1996/12 3| *

ATSC: 2000 #ci i3
DVB-T2: 2013/02 B 437
I%

L kR ¢ DTV Status, 2018. ATSC, DTMB, DVB-T/DVB-T2, and ISDB-T.

http://en.dtvstatus.net/ ; DVB, 2018. DVB Worldwide. https://www.dvb.org/news/worldwide.

= -~ A% ISDB % $u3k * 5

ISDB i %td p & ARIB #| @ crdici> 7 Al frici- 84 B %

¥ F R RRP A2 ISDB-T # % #® 1) [SDB-T &% »<(ISDB-Tb ):

A LT @ B R ARk s (Sistema Brasileiro de Televisdo Digital,

SBTVD) > # fea £ MR Z4* o T L Fit4* ISDB 2 SBTVD %

PR PR AP R LR R LRE LS

% 4.4 F* ISDB )k sz B R
Rpo(B8) | 7 2f | #7 § RE(LBRET) R
i (ASO)
DVB-T2: 2010/11 41 *
AL 7n ISDB-T | #* ¢ [ISDB-T: 2013/02 &I * 2015
ISDB-T : 2013/07 e = % 4
p o ISDB-T | #* ¢ |ISDB-T: 2003/12 i i # 2011
By ISDB-T | “L4l3* |ISDB-T: 2011/10 4% *

® FCC »* 2013 # 307 > £ WP % 4 DVB-T2 -
DVB, 2013. The US Federal Communications Commission (FCC) has given the green light for
the first-ever DVB-T?2 trial in the USA.
https://www.dvb.org/news/dvb-t2-trial-in-the-usa
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DVB-T: 2007/01 B 45:%5%
DVB-T: 2006/11 %]+ *
ISDB-T: 2010/06 %]+ *

EER ISDB-T HoH B DVB-T2: 2011 B 4s355% 2015
ISDB-T: 2013/11 3] *
ISDB-T: 2014/2015 i+ & 4
DVB-T: 2008/01 ™ 435
yra g SDBT | e DVB-T: 2009/08 .34 * 2017-
DVB-T2: 2011 3|4 * 2020
ISDB-T: 2014/05 2% *
P g gt SBTVD-T | %4 * | SBTVD-T: 2010 R34 *
Bara s | SBIVDT | mwe |oolvD-T: 201004 HnlaEr 2018
SBTVD-T: 2012/03 #ic i i#
ATSC: 2009/04 3|+ *
R3S SBTVD-T | &% * | SBTVD-T: 2017/01 R3] * 2018
SBTVD-T: 2018 #c i #
A B SBTVD-T | “LF14* ATSC: 2006 Sal 2015
SBTVD-T: 2013/05 2R3 *
¥ AT g SBTVD-T | #l4* ATSC: 2007/01 #3135 ™ 2017-
P SBTVD-T: 2013/09 44 * 2022
Fe v A SBTVD-T | #%[#* |SBTVD-T: 2010/08 R34 *
GRSEES SBTVD.T | @» e | DLvD-T: 2009/08 HnlaEr 2019
SBTVD-T: 2010/04 # i i#
SBTVD-T: 2010/07 %] *
pA SBTVD-T o v SBTVD-T: 2012/05 # ¢ #3 2024
.o SETVD.T i SBTVD-T: 2006/06 %] * 2016-
SBTVD-T: 2007/12 #kc i & 2018
- SBTVD.T | 4414 » SBTVD-T: 2009/09 2R3 * 5020
SBTVD-T: 2010/03 #k i+ &
IEN N SBTVD-T | #%]3* | SBTVD-T: 2010/03 L& *
.y SETVD.T i SBTVD-T: 2010/06 2L%]4 *
SBTVD-T: 2011/08 #ci> i#
SBTVD-T: 2007/10 2R3 *
k] SBIVD-T | % % | prvD-T: 2010/03 e | 0
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DVB-T: 2007/08 %[+ *
SBTVD-T: 2010/12 2R3k * 2014-
SBTVD-T: 2011-2012 #ci-i#& 2015
%

&2 SBTVD-T | Rl *

DVB-T: 2007/06 B 435
SRl SBTVD-T g * v SBTVD-T: 2009/10 231+ * 2018
SBTVD-T: 2011/06 #c i & 3

F L kR DTV Status, 2018. ATSC, DTMB, DVB-T/DVB-T2, and ISDB-T.
http://en.dtvstatus.net/ ; DVB, 2018. DVB Worldwide. https://www.dvb.org/news/worldwide.

58 BHREKETALINRZ UHDTIVEE (MER: B))

AR DVB i & B3 * Bm (7 DVB-T &2 DVB-T2) & F4r#
45 955 o AT UERITE BFRRBETTAR A2 B F X5 F3 %
- 30 @515 % DVB-T ~ DVB-C 2 DVB-S {h 5 #f v # 3 3 i
foi- @4 ko p 2001 # HDVB2.0 B R B4 > DVB & 18 4 e
wELY R IP 3 e > M B RRAE RN o FIPt o R R
W Sk % LB B > &% DVB-T2 ~ DVB-C2 ~ DVB-S2 2 DVB-IPTV
=% [P @gﬁ]ﬁa;t AP AR mEh A :aﬁ@ﬂiﬂ R TER
3 MPEG % i enIP #:5 ©

FRE ST AR G @R 4R S % DVB-T2 g 324 rg 20
2012 #:E 7 g4+ 4 UHDTV pRARRIZE ¢ - 7730 2014 # 15 5+
P FERLABBINER €5 F AW YT FE&F UNDTV
R AF G RN R DVB 3 # cn TS 101 154 &% < 2 DVB-
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MPEG/UHDY % 2 4K p % 2R$aefx * £ 28 o B3 RTA R od &
F 448 o @ Virgin Media Limited i#% i DVB-C i vk & PR7%> & 2018
#£ 9 7 17 p > Virgin Media 4& ! - B 2> 7 UHD #gi¢ | Virgin TV
UltraHD ;> # =% =¥ { 8 % %Téﬁi”jﬁ[jl]“ o

FRe) ATARE IPTV %d FHFIEHFR > L4 ZRTHR
HEAERY > Z A P PMER LR ETERTAY o BT
A B TR R e G TR S5G S e pE R A L B AR R
ARMTA DY > = FERITRINA L Ofcom 3 {7 7ol 3 45 48 5o L
@riw’égﬁﬁﬁﬁU£@ﬁﬁﬁﬂ&o

%45 R DVBi&ii*mm (7 DVB-T £ DVB-T2)

Bl 7 AR AL

B EMTAERS JHEFTR

=

N2 DVB-T2 + HEVC (March 2017)

o B e skenficit | AT AR B
. Migrating to DVB-T2 + HEVC | ., . .
BT wE 0 IR 2022 & PR

by 2022
%% DVB-T2 + HEVC -

) ~ 12016 # & * DVB-T+AVC s &
DVB-T + AVC (Switched in

pERES) {$ » & &7 DVB-T2+HEVC 1
2016) e e
3 o9 P RS AT IV Ay o
o FL7 DVB-T + MPEG-2 I AiE {7 DVB-T2 B8 o
2015 # 1 " ik B 2re % & DVB-
B 21 DVB-T2 + MPEG-4 T ¥ DVB-T2 e 4% > % 7 ¢ {3 #

MPEG-4 z_ 3 st o

10 DVB, 2018. Specification for the use of Video and Audio Coding in Broadcast and Broadband
Applications.
https://www.etsi.org/deliver/etsi_ts/101100_101199/101154/02.04.01 60/ts_101154v020401p.pdf
1 Virgin Media, 2018. Virgin TV Ultra HD is coming.
https://www.virginmedia.com/virgin-tv-edit/tips-and-tricks/virgin-tv-ultra-hd-channel.html
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i % 4 % DVB-T +AVC & |82 HD & { & ehiite 5 B4
# %I B | DVB-T2+AVC # 3% » e 23 > | % » £ 37 7 5 DVB-T & DVB-
AR MPEG2 thig & o | T2 i B 1 (7 o

DVB-T + MPEG-2 £ DVB-T2 | 2009 # 4= > & ® ¥ * DVB-T +

K , '
+AVC # % » HD + SD - MPEG-2 #2 DVB-T2+AVC i 3 o
EIAWIEE F o2 N ks P ol 2 A A e B E L CRBWITRW

FAL kR A5 F 53 DVB2 -
-~ HEREE RPES
1L #EFRE
FRAERT ALY FORDVB-T2 @5 > f 2009 # 42 - i

DVB-T + MPEG-2 ¥2 DVB-T2 +AVC # 33 » & % % %3 DVB-T &2
£+ & DVB-T2 i# %?J:}i}fhfb“ % > DVB-T 2 DVB-T2 2 * COFDM 3
$7 0 ApEOY 5 - 8 %5 0 DVB-T2 4p#> DVB-T #74 4 &
BB B EPT T A9 e P B GBS H R F %S (LDPC
code) ¥2 BCH % #5 i 5 | S%#B &2 *t 5%ig > AR I0L ¥ i 256QAM *
#* *ggk & & (Rotated Constellation ) jir » 1 3 4e + L e d 2 i

M S @ E a2 DVB-THF duein+ 47 = S pa e o

# 4.6 DVB-T £2 DVB-T2 4G 5" &

DVB-T DVB-T2
‘b g Reed-Solomon Code BCH
(Outer code) (208,188,t=8)

12 DVB, 2018.Study Mission Reports: Commercial & Technical Reviews of WiB.
https://www.dvb.org/resources/public/whitepapers/201809_dvb_wib_reports.pdf
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T X AE Mo A e p
(LDPC size)

16200, 64800 bits

T 448 o 7B TG

Convolutional Coding rate:

1/2, 3/5, 2/3, 3/4, 4/5, 5/6

(LDPC code rate) 1/2~7/8

B PSK, 16QAM, 64QAM,
) _ QPSK, 16QAM, 64QAM Q Q Q
(Modulation) 256QAM
Rotated constellation - yes

(Time interleaver)

¢k 2R 12 R-S block interleaver

3% ¢ Frequency

block interleaver

51
] ) - TDM
(Multiplexing)
F
' 2K, 8K 1K, 2K, 4K, 8K, 16K, 32K
(FFT size)
o A 1/128, 1/32, 1/16, 19/256,
1/4~1/8 ~1/16 ~ 1/32
(Guard Interval) 1/8, 19/128, 1/4
ﬁlb}‘ ; i ;L&
,P% tx _ - MPEG-2 TS

(Link layer encapsulation)
I i1 ﬂig?]féz T

. ISO/IEC 13818-1 (MPEG-2 TS) TS
(Main transport protocol)
MIMO - No

TR KR A A

2014 #% = » BBC JI* »+ = & 8 7w 4 &3k F (the FIFA

World Cup in Brazil ) £ #4278 5 2038 # ¢ ( the Commonwealth

Games in Glasgow ) & 3+ 3|45 # ¥ 12 7 UHDTV &g 2R o % Kl

* DVB-DASH & 78 % ¢ in¢h > BBC ol i 4 538

==

( Transmission Network Operator ) Arqiva » #4iE= B & # F i~ &

AT AL SHS e R F R > % 8 UHDTV JRAE o 320 R13E A B30

Crystal Palace ~ Winter Hill &2 Black Hill ¥ = B ®%:& 7 - k7]
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% g4 4 UHDTV FRACRIE - AK SUBLRIGE By S8 7 520 4 4.7 -

347 EROEALEES RET S

fg ﬁ?] /:i- .yb }k *a' i'i"
i ﬁ%] B
( Transmitter Crystal Palace Winter Hill Black Hill
Site )
North-west of
) ] Central Scotland,
England, including ) )
- Greater London including Glasgow
hE &R ) Manchester and i
. (serving over 4.5 ) ) and Edinburgh
( Covering ) o Liverpool (serving . .
Million households) . (serving 1 Million
2.7 Million
households)
households)
4 cif bt &
( Effective 40 kW 22.5 kW 39 kW
Radiated Power )
B g AT AR
ko DVB-T2
(DTT System )
e
( Channel 8 MHz 8 MHz 8 MHz
Bandwidth )
% g s
( Transmission 32k
Mode)
+ YA B
f ﬁ” 32k
(FFT Size)
AP
( Carrier 256-QAM
Modulation )
T 44 Y T A
_:_’%:
( Error- 2/3
Correcting
Code)
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B 1 R T

el B PR vt
( Guard Interval 1/128
Ratio )

1% 8
( Multiplex 40.2Mb/s
Capacity )

BB g 5
( Signal Bit Variable (some trials at 35 Mb/s)
Rate )

AR S BB - 2
( Video HEVC
Coding)

R
( Frequency
Used )

586 MHz 602 MHz 586 MHz
(Ch35inRegion 1) | (Ch37inRegion 1) | (Ch 35 in Region 1)

T Kk : ITU, 2016. Collection of field trials of UHDTV over DTT networks.

https://www.itu.int/pub/R-REP-BT.2343

2. ®FHE

RAYBES G FRERTR Y 4E s 5 UHF 51470 MHz —
694 MHz ~ 694 MHz - 790 MHz ~ 790 MHz —862 MHz ( & Ofcom #7 £
%R % 7)) 22 VHF # 80 MHz-108 MHz ~ 174 MHz-217.5 MHz ~

217.5 MHz- 230 MHz ( i Ofcom #f & % B & 51 ) B

13 Ofcom, 2018. UK Frequency Allocation Table ( UKFAT) .
http://static.ofcom.org.uk/static/spectrum/fat.html
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s FRBEER
FHRUHDTV I EHR Y > AT UERE GBEFFATd 3t &
MTARNE HER Y B TR GRS IR EEHAR
TAEFRY] ; FRTARE IPTV S 6 > @4 5+ LE P PI2LE
MR LA d £ e E R UHDTV e iU B > 6 > ¥R 2009
ERGRETA PR ERT AR 5 - PR GE RPN
T B RARIRAY 5 % C PR ERRRE i @k sid DVB-T & s
2 DVB-T2¢@ 5 FlU& R T2 % UHDTV 4 a#g g * 3 &

X SG%ILTﬁﬁﬁ?\z&P/}fﬂmJ }ilé}*vi‘%\’ %’Eﬂm"’l B ﬂ}’é’\*fT

A
=
i

Bl ol g S ro il REFHARD 5 o RS

Bl * %L DVB i b0 dp B iR BB DVB AR R 2 2 0 i
MR TR ERT AL HBET Rfed DVB-T 2 v

DVB-T2 » @ & ¥ 74P B 7% 292 o
Ofcom * 2007 & 11 7 21 p 2 # g RTREFE 2 2 o
Yok Arplg 2. F £ u3F HDTV AR ig 18 123 2009 # % Freeview?™

P FE R EHRTAMTAL B AR KER X - AT g

14 Ofcom, 2007. Upgrading Digital Terrestrial Television.
https://www.ofcom.org.uk/about-ofcom/latest/media/media-releases/2007 /upgrading-digital-terrestrial-
television

> Freeview %% B & ¥ & S fc = T ARLIRTS -
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2 ORAE R dk R R LRI A el T 800 Freeview
Prav oo A G o d g sl AR B g RT AR B
AR ERPT LERGAT B B4 BI 60 BEHITE -
= i = Feim g AR & Ofcom %+ 2009 & & /2010 # 4~ e i
T AL % £'1° ( Granada Television Region ) i& {7 #c i~ #& 3% ( Digital Switch-
Over, DSO) > #3# (T3t 2012 £ 2 2 » "I EF R 5 B 37
PRAR o MEE R 3B BFE LB g B > 4% % £ (Switchover Capacity )~
»x ¥ % 2 (Efficiency Improvements ) ~ ¥ # ( Coding ) £ @& @?J
( Transmission ) % #7@ i (4o 4.8) @ Fci= @ MTRDF £ 3 4o

- B ¥ EML S ®* 3 (HighDefinition, HD ) $jis2. % 4R

1® Granada Television & B> RAR &8 HIRFE2 LA O FER: T ERE -
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2010-2011
2008-2009

2012

2009-2010~

2010~|"‘:,—.-=-|

FF k&R © Wikipedia, 2018. Digital switchover dates in the United Kingdom

W43 FREFRECFHRPFT

% 4.8 T AREHITEE I

o o
vop | EERARE R L R RIS R R AR
BEE s B 20%
CERE | RARE S B R R B RS
o 53T 4B L MPEG-4 » %% 7 i MPEG-2 2. &

f\’v
=
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@ﬁ% Z & DVB-T2 @ﬁ;ﬁ%ﬁ #FERAT S 30%
4 %k @ Ofcom, 2007. Upgrading Digital Terrestrial Television.

https://www.ofcom.org.uk/about-ofcom/latest/media/media-releases/2007 /upgrading-digital-

terrestrial-television

d A T B2 TARBEHE T 2012 E A d ot ik g AT

Z 8 112MHz 2 48 80 A %] 5 JUF & 230 B 4 L 2. 48 MHz( 806 MHz
I 854MHz)% & % fe =3t M4 £ 2. 64 MHz(550 MHz I 630 MHz)

c g e g 18 0 Ofcom sk -2 ¢ — AR B4R el @ ST AR 17
FAFRRT V- A RIS EA A R T 2 4G 760 PG - 2013
E 7016 p o BT ML AE B B & RTAE T 600
MHz 4 B 4% » » HD M B B4 5 R 22 18 o

UK 2 g # e > i Ofcom 2R HEF R+ - B &

i

A2 5 P o i i o % - FREY 2007 # 4 Analogue Switch-Off
(ASO) B 483 % Digital Switch-Over (DSO) 2 i 4% ; % = FF 3t
2009 & B 4% % DVB-T #4 T DVB-T2 - % - 42 DSO ¥
;ﬁ%i‘a ‘v f@%&]ﬁ Tz gt % (16 QAM 1 64 QAM) » #-k 18
Mbps £ #& = T 24 Mbps » % = 2 %3 DVB-T2 2_#&4% » P ¥ #&-

RS T 40Mbps > & AT F B2 50% 0 B de2 F vHE

EE oy kA e 5 F2 4K UHDTV -

17 Ofcom, 2009. Digital dividend: clearing the 800 MHz band.
https://www.ofcom.org.uk/ data/assets/pdf file/0013/33430/clearing.pdf
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BB 0 RIS AR B SR R TR
yRa gz - BRI o RIS E M 3 53 DVB- T2 2§
NLSHEE PN F ot RN A s TF AEF RG SD IRIEL
#TooRTH HDARE JRGE P PFm 3 6 B85 5 2 DSO gt % -

MEA R ZER LT TR R0 ARNTAHHEEZ L DVB-
T2 £ 4 o 523 DVB-T2 # Ef|## » F & DSO 427 L2 w3
ERARPAT PUER T O R o R % o 19 F R Ao AT
o P BEPRE R 2 7 B o b i A2 5 #ici> = 41 (Digital Dividend )
2R RG] FE PO AR 2 AT R Y R Y
FOEIGF L O R RS E D E TR FRIRT AR Y TR
A BT 5L B E TR

Z -~ FRE

FRAB DT BBC 535 2008 EA= B4t FAMAT 0 58
2014 & § FREppen FIFA & § 2 Bf20i@do § 32 (7 4K @ H35%
BBC # B ™ e s @45 % 4 Arqiva - {1 = B % # 0 DTT % 5¢

BeSRRUEFE T FFLHES T kg DVB-DASH 2 {2 5

18 DVB, 2018. Digital Video Broadcasting (DVB);MPEG-DASH Profile for Transport of [SO
BMFF Based DVB Services over IP Based Networks.
https://www.etsi.org/deliver/etsi_ts/103200 103299/103285/01.02.01_60/ts_103285v010201p.pdf
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REPP PR AREFHETERRBE RN 2 058 FHR BT S
PREEEI I FRFAKRBIETEHRS > S AKRBFTRH
JRAF2 FEEBFTeah 5 cBBC* 2016 # » 3 FHF 2 RBFETT
ALELIFY, ¥ AT R TALR T 4 iPlayer 27 UHD 2 HDR
& P @S o R (3 7ke%$ 11 (PlanetEarth I1)) Bl3#42 % £ 7 & p
¥ T TP {ORARR AR 2T 2018 £ % £ ATk - BT s

OB R -

F=28 FREFEFTHRAINZ UHDIVEE (NER-H#K
& Bl)

AT UEREGERITLEREETAR ANRZRY 20 2 RE
FER AL A BT TR BT G 0 %Y
ATSC3.0 i® 5 i s subi * > 2 BT 2017 & 11 7 16 B 2 % 4
* o R ShAS ATSC 3.0 0 s BRI 2016 & 7 7 7 £ 4% ATSC
3.0 17 5 UHD B #1528 » 5% 2018 # & (FAp B Rl3E o F 8T ALIA
FRFATREFEF 1988 £ 4]~ & 52 € Cable Labs > o %45 €

AP R R R FE > FREERTRATREEY EEF

19 BBC, 2016. 4k UHD Trial of Planet Earth II in HDR.
https://www.bbc.co.uk/rd/blog/2016-12-hdr-4k-uhd-iplayer-trial-planet-earth
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OpenCable .4 17 5 7 R ARARE ; & IPTV 2 5 - P 3 @ Zrehif o
HAK chg p p 7 AW > Gl * 8 -
- N EERE R R YR F

%49 7 2 ATSC1.0 &2t & ATSC3.0 & ﬁig?ljiqfiﬂb #» ATSC
3073 %2> ;82 ATSC1.0 7 =3 * OFDM F B~ X 8-VSB 3 ji=>
A e M A R MR R S %S BCH % 1T 2 P g &
AR R PR PR 2 R Sl DR S S
( Multi-input Multi-output, MIMO ) Fjtr > 7 $7 Jf 38 4o 4F 5 2% 338 i
LA BT < R e TR R 2 G el

4 4.9 ATSC 1.0 £ ATSC 3.0 @ #5410 f

ATSC 1.0 ATSC 3.0

Y
(Outer code)

52 R-S block interleaver BCH, CRC, None

T XA M Ah B P
(LDPC size)

- 16200, 64800 bits

T XA YRl RS
’ i B Trellis Coding rate : 2/3

{2,3,4,5,6,7,8,9,10,11,12,13}/15

(LDPC code rate)

QPSK, 2D-16NUC, 2D-64NUC,
BE 2D-256NUC, 1D-1024NUC, 1D-
(Modulation) V5B 4096 NUC (non uniform

constellation)

Rotated constellation - no
=R ?k 3R 1 52 R-S block interleaver | CI (S-PLP), hybrid BI + CI (M-
(Time interleaver) P 3R Time PLP)

% 1 (Multiplexing)

LDM, FDM, TDM

A & 32

8K, 16K, 32K

95




(FFT size)

g Y Rt
(Guard Interval)

none

3/512, 3/256, 1/64, 3/128, 1/32,
3/64, 1/16, 19/256, 3/32, 57/512,
3/16, 1/8, 19/128, 1/4 (symbol and

time aligned frames )

@R

(Link layer - ALP
encapsulation)
RS a1 ﬁia?] > E(Main ISO/IEC 13818-1 (MPEG-2 P

transport protocol)

TS)

MIMO

Yes, (not mandatory for the

receivers)

TR AL R

1. 3@

(1) Hprg

F R 974 e UHDTV ik s £ e ATSC 3.0 0 # R 5 2R3 2

% B ¢ (Federal Communications Commission, FCC) *t 2017 & 11 *

16 pzFEfET - NFTHRAEHD %] & & ( Next Generation TV

Broadcast Transmission Standard ) == & » Hp 3 50 HEEALE T H s

—i: _,E_t_? éll %’;frzo o

gy R&S @ 3355 > B o £ RBREY 3 = > 3F FRREN

PERER RS EAF R T

ATSC 3.0 #4ii ; ¥ A3 PFEBRIE p &

20 FCC, 2017. FCC Authorizes Next Gen TV Broadcast Standard. https:/www.fcc.gov/document/fcc-
authorizes-next-gen-tv-broadcast-standard-0
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AKUHDTV & 2 32016 # 1 * 2§ % > 2 HDR-HEVC
5 HE-AAC Z4p b # 50 > #x 2. AKUHDTV Bl > & Fix RiE-

SR o
(2) #* &
(WA HTALT BAEE ® ¥ 4 5 6MHz» ¢ 32 VHF £ UHF #7

£2.H ¢ VHF A % VHF-Lo 46 2 VHF-Hi 4§ > £ § 12  RF 45
i » VHF-Lo # £ (54Mhz - 88MHz) % 5 % RF #if (Channel2 I
Channel 6) ; VHF-Hi #§ £ (174 Mhz - 216 MHz) 8] 7 & RF #3f
(Channel 7  Channel 13) -

m UHF#EE > % > R 70 i RF#f i > & Channel 14 — Channel
83> 2 ¢ Channel 37 % ¥ * < #+4f (Radio Astronomy ) i * » gt 5
69 1 RF 41 ta} #H T AR ¥ o 7 "L FATHA WG ehfad > p i
* UHF #i i E AR ET AL * £ 5 470 Mhz — 806 MHz » £ 3
56 B#Eig (Channel 14 — Channel 69) - @ 3 2017 & 4= > £ F» fa#

T PR B A A

2L Over-the-Air Digital TV, 2018. Television Broadcast Frequencies.
http://otadtv.com/frequency/index.html
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TV FREQUENCY BANDS

Television Frequency Bands (MHz)

Each RF channel has a 6 MHz bandwidth

VHF - Very High Frequency 30 - 300 MHz
UHF - Ultra High Frequency 300 - 3000 MHz

F A% kR : Over-the-Air Digital TV, 2018. Television Broadcast Frequencies.

W44 ZFRBHFLLARR T HE

VHF-Lo (54 - 88 MHz)

RF Band-
Channel MHz | width
Government and Public Service 30-50
Amateur Radio 50-54
2 57 54-60
3 63 | 60-66 | VHF-Hi (174-216 MHz)
4 69 66-72 RF Band-
Shared Use Channel|MHz| width
5 79 76-82 7 177 1174-180
6 85 82-88 8 183 |180-186
FM Radio 88-108 9 189 |186-192
Air Navigation 108-118 10 195 (192-198
Aircraft Voice (AM) 118-138 11 201 |198-204
Radar 138-144 12 207 |1204-210
Amateur 144-148 13 213 1210-216
Police / Fire f Ambulance / Business 148-164 @ Radar 216-225
Public Service 164-174 @ Govemnment 225-300

741 &k &R : Over-the-Air Digital TV, 2018. Television Broadcast Frequencies.

http://otadtv.com/frequency/index.html

W45 %R VHF#& @ 45 (54 MHz - 216 MHz)

98

RF 38 - 69

VHF-Lo VHF-Hi UHE
Band |RF Channels| Frequency RF 2-6 RF 7-13

54-88 174-216 470 608 614
VHF-Lo 2-6 54 - 88 MHz - ] RF 14 - 36
VHF-Hi 7-13 174 - 216 MHz Y

130 100 200 300 500 600 700
UHF 14 - 69 470 - 806 MHz
VHF UHF

806

800

3 GHz


http://otadtv.com/frequency/index.html

RF Band- RF Band-
Channel|MHz| width ChannellMHz| width

14 473 |470-476 35 599 [596-602 RF Bﬁ_md-

15 479 |476-482 36 505 602-608 Channel|MHz| width

16 |485 [482-4c8| SRy |55 [ 719]716-722

17 1491]488-494| 38 [617[614-620 :3 ;if ;i;;ii 1XRtt and 4G/LTE

18 [497494-500|] 33 [623[620-626 ~ No Longer Used for TV

19 [503500-506| 20 Tea5Teaeaasl |25 | 737 [734740

20 [509]506-512|1 41 635 [632-638| | 4 7 743 |740-746

21 [515[512-518[ 42 (641 [638-644

22 |521[618-524|[ 23 [647[644650| | 4T | 749 [746-752 812-818

23 |527[624-530|[ 22 {553 [650-656 818-824

24 |533[630-636|| 45 |659|656-662| | aciLTE [72° 192758 824-830

25 [539]536-542|[ 45 [665(662-668|| 62 |761(758-764 830-836

26 [545[542-548|[ 47 [671(|666674|[ 63 |767[764-770 836-842

27 |551[548-554|[ 48 [677[674-880|[ 64 [773|770-776 842-848

28 |557|554-560 49 |683[680-686 848-854

29 |563[560-566| 50 [eaoleassaan| |4cTE |72 [/ 76782 854-860
- 860-866

30 [569|566-572|] 51 [695(692-698 785 |782-788

31 575|572-578 52 701 |698-704 4G/LTE 866-872

32 581 |578-584 53 707 [704-710 67 791 |788-794 872-878

33 |587[584-590 68 |797794-800 878-884

34 |593[590-596|| ac/TE | 712|719-716| [ 69 [803[s00-808 884-890

Channel 37 is reserved for radio astronomy.
FF kR Over-the-Air Digital TV, 2018. Television Broadcast Frequencies.

http://otadtv.com/frequency/index.html

W 4.6 * R UHF A& € * {735 (470 MHz - 806 MHz )

2. &R
(1) #FEFRZ
® DVB-T2

ir A < R RE LR g ( Korea Communications
Commission, KCC) 14 % 55 B & % £1i¢ # & 3% (Ministry of Science, ICT
and Future Planning, MSIP ) 5% 4 &8 & » 237 =t & & T AL R E
z_ UHDTV @ﬁ%/?‘lﬁ‘"" 2012 # A iE B (74 FFREEZ K 5 DVB-
T2 ¢ 2 KBS-MBC-SBS 55 i & =T ARFFH P % 2823

FRFT R
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¥ & DVB-T2 # & #ci~ 7 4R % §. 4K UHDTV @;ﬁ%liﬁ'l P A
FEflo & - FFE3t 2012 # 9 % 3 12 * d KBS #:§ > Kwan-Ak L

2 g P PRI R b 5 30 fps AR 9 5 32 Mbps I 35

Mbps

|
N

9
£

BT

34Mbps 5 #3185 AK UHDTV 2 4L fiev (74 35 %

FORREST 2013 & 50 310 TR TRGE S REEEEE

32 0 B F AL 60 fps f@;ﬁig?] B3 5 26 Mbps I

B AT AR

#% (High Efficiency Video Coding, HEVC ) # jt¥?%2 DVB-T2 & #& o

%410 TR -5 -FEBEB AL KE BEBERS

F-E FoRER
¥ 5 7 E
R s /2 A F 100 W/6.01 dBi
M il - A RE A .?Jil@ﬁe%] DVB-T2
+ §L g p (FFT size) 32k
EAD SR
‘ . 256 QAM 64 QAM 256 QAM
(Carrier modulation)
o AR g
‘ 3/4 4/5 5/6 4/5 5/6
(Error-correcting code)
P1EGE
) . ) 32.8 Mbps | 35.0 Mbps | 36.5 Mbps 26.5 Mb/s 36.9 Mb/s

(Multiplexing capacity)
Lo Sr

_ _ 1/128
(Guard interval ratio)
AR S F5 15 2 (Video coding) HEVC

3840x2160p,8 bits/pixel, 3840x2160p,8 bits/pixel,
] i 2 p.© BISP p,8 bits/p
30 fps 60 fps

P K 785 MHz(% #& % 66 #7if )

7L kR : ITU, 2016. Collection of field trials of UHDTV over DTT networks.

https://www.itu.int/pub/R-REP-BT.2343

2 B2 S AR %S (High Efficiency Video Coding, HEVC) = ¥ # H.265 4R.31 B HFHIE -
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¥ ZFEBRIA 2014 & 30 3 2015 & 3 7 se 7Rl KBS ¢
MSIP =3 8 2 @ & 7T A2 MBC 2 SBS B B Rl &
ZIEERBRE S f i Bz AK UHDTV Hji2. 7 (71 e BE3t 2014 &
bR iEEHmESFE S 2k y = dKUHDTV 2 4 -

2411 SFERFZPREGE L RRBEY 3k

TR KBS MBC SBS
¢S IR 713 MHz (Ch 52) | 701 MHz (Ch 52) | 707 MHz (Ch 52)
Kwan-Ak

. SkW 2.5Kw SkW
mountain

Nam mountain 600W — -
Yong-Moon

. — — 1Kw

mountain

LKk ITU, 2016. Collection of field trials of UHDTV over DTT networks.
https://www.itu.int/pub/R-REP-BT.2343

® ATSC 3.0
FEREE 22016 & 77 744 * ATSC3.0 £ 5 UHD A #1%
VA > ¥4 2017 & 5% 31 pd KBS~MBS % SBS & & 403 4R
R#p2fch i A 0 € 2 4 R JRFE > 330 2018 & 2 0 {7 0T
£ e AK 4750 FE 3 2021 £ - ATSC3.0 2 LR F 5 > Fo

T AR 3¢ 75 4- Samsung 2 LG 773t 2018 # 42 ) 4K UHD T 4R > * 3%

A B W T ATSC 3.0 gLz 5 # o

2 ATSC,2017. GOING GLOBAL: ATSC 3.0 4K BROADCASTING LAUNCHED IN KOREA.
https://www.atsc.org/newsletter/going-global-atsc-3-0-4k-broadcasting-launched-korea/
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§E R 2018 # 3 7 4 KBS~ MBC 2 SBS 3 REMRTHREH 2

7 i2 7 4K UHDTV 2 UHD-Mobile & » Pl S8cdc & 4.12 -

% 4.2 3t ATSC 3.0 B3 23

\\?{r

%

UHD-Mobile

UHD

KBS | MBC | SBS

KBS

MBC

SBS

B R

(Preamble)

F sk gp
(FFT Size)

8K 16K

Ap g B FG
(Preamble
Pilot)

41

L1-
Basec/Detail
FEC

Mode 1

PLP/+ =2
(PLP/subframe)

e
(FFT)

8K 16K

32K

ol B IE
(Guard

Interval)

GI6_1536

GI6 1536

GI7 2048

GI6_1536

AR SIS B
(Pilot
Pattern)

42

16 2

12 2

82

Pilot Boost

BE
(Modulation)

16-QAM

256-QAM

oA
(Code Rate)

7/15 | &/15 | 7/15

9/15

W A
(FEC Type)

BCH+16K-LDPC

BCH+64K-LDPC

(Time

Interleaving)

CTI

CTI

CTIDepth

1024 | 887 | 1024

512
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i~ % (Bit Rate) £ 2.4Mbps %) 17.0Mbps

TRfl¥ LR ek (ToV SNR) | 7.58 | 8.96 | 7.58 18.23

#4535 (Mer) 9.0 9.5 9.0 X

T4 kR Sungho Jeon, 2018. ATSC 3.0 based Regular Terrestrial Broadcasting Launch in Korea:

4K-UHD and UHD-Mobile. https://www.slideshare.net/SunghoJeon/atsc-30-based-regular-terrestrial-

broadcasting-launch-in-korea-4kuhd-and-uhdmobile-abu-dbs-2018

(2) #*HE
i BFCRT 2015 £ £ ¢ 0 7 # %700 MHz ¢ 0930 MHz # B &

fe it 4 P SR 46087 B KBS1-KBS2-MBC {r SBS» * * UHD
R 4R35 (EBS Pl &k © § 753 MHz - 759 MHz ¢ * 4£41) > 245
i e PO S R e 413 .

%413 LR#%H272 UHDMESRBE S #F

T LA ST AR 9 % § B (MHz)
KBS1 52 698-704
SBS 53 704-710
EBS 54 753-759
MBC 55 759-765
KBS2 56 765-771

F# k&R : PILOT, 2017. What’s going on in Korea with UHD Broadcasting?

https://nabpilot.org/whats-going-on-in-korea-with-uhd-broadcasting/
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I NERBER

2R UHDTV sc iz b » 27 N EREiER 2 6274747
d 3t E MT AR E Ap i H ’éili&fi‘é"jﬁﬁiﬁglﬁw (2= LT I
HERTREFRY > 7 3 RTARL IPTVH T R * pld X4 A
AR ERM> 5 > FE UHDTV 8T F AR &0 112 5G
PR enT ok AP ARG RRTAMESE R 5%
3 > 12 FCC »t 2016 # 7 5 crp c¥ f2B4p ¢ (Incentive Auction ) i {7
A RS & > KCC*2009 £ 5 7 i "B A A4 | 14
i e » UHDTV g B > 2012 & 3 2 4K F s IR B > #30
2017 & 2 % A= i Hc i B AVE G B4 4K & P 0 #3230 2027 E ¥
DK 2UELIE I o G222 5 0 E R §ER BT £ R0 ATSC i 5o 4n
e iR ik Bg ATSC ARRE 2 2> W upge 3w # UHDTV #ci-& 8 3
AL SR A S ATSC3.00 @ & ¥ 3740 M 28y o

7 % UHDTV p 7 @it} » 2 B OTT ¥ % 4r Netflix >+ 2014 &
g E AT AK ) R e :ﬁ@ﬁ%ﬁ“;ﬁ@é}% & » KCC # % 4K UHD
FRAPFEMPES% AHFFAFPTAKS I PN F NS 8%

TERHEST 2018 & & £ 3 10% 0 T 2019 & :F 15% o

24 CNET, 2014. Netflix begins 4K streams.

https://www.cnet.com/news/netflix-begins-4k-streams/
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1. ¥ F

2 >t 2010 & = ¢ i 38 B BB 4 3+ 3 2°( National Broadband Plan )
kRS HT AT R 4R FCC i - AR 4§
( Incentive Auction ) » 7= "f’iifﬁ?*iﬁ;%#*”ﬁ "F"fpi My T A
BB B g o U * o

AT A B UHF 2 § Rz & 54 R4 2R 5% 4
{22 BIHEE > FCC Rt F-ARAKBEH L BPRHH ) L&
RS TS P I E T R D SR
EoFa FRNERFLRBAF O FRFRBEIL LR AR 2
H 2 FCC ¥ #2 § &5 - R ¥ R O E > K7 4 »

W E 2 RIFTEY BIRGE o

Incentive Auction Process Timeline

Bidding &
Stakeholder Report & Payments Licensing
Input Order Repacking

Rulemaking Auction Post-Auction

2013 2014
F# kiR 2 FCC, 2018. Incentive Auction Overview.

W 4.7 % PHEHAR R AR

% FCC, 2010. National Broadband Plan.
https://transition.fcc.gov/national-broadband-plan/national-broadband-plan.pdf
2 United States Congress, 2012. MIDDLE CLASS TAX RELIEF AND JOB CREATION ACT OF
2012.
https://www.congress.gov/112/plaws/publ96/PLAW-112publ96.pdf
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R A B § A4t 2016 & 30 29 p > REESA B

B -

ETIRS
C

= w4p % (ReverseAuction) fd Rk ¥ ¢ e 45 2

#p¥ s H - 5 e dp g (Forward Auction ) % -8 J12 4p2¥ f 4 ¢ &

2 tedpg e KRBT EFLRE HE R AR L I8 BEL X
B 1005 mE £ ] ﬂzﬁﬁéﬂ‘}i%%%?{ FCC #d J&41¢ 17 70
BEETULGEE E2EH o His '§v m&drk 4.14 o

2414 SRR HARHE BE

i § & o
Reverse Auction (F w4 % )
o Revenues to winning broadcast stations
$10.05 billion _ R
NETEHHEE
Cleared by the reverse auction process
84 MHz o o
Foedp § ARG B 2 A
Winning stations
175 )
ERELE S S
. Largest individual station payout
$304 million ]
BuT i~ LA
. Largest non-commercial station payout
$194 million o o
AFETLEA L H A
30 Band changing winners ( moved to low-VHF or high-VHF)
BHrHESEE (##E 3 low-VHF & high-VHF)
35 Winning stations receiving more than $100 million
ARl RE AT ik
1 Non-commercial stations winning more than $100 million
Bl hE At £T 4 i
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Forward Auction (& #43 § )

Gross revenues (2" largest in FCC auction history )

$19.8 hillion ] -
Ll (FCCHpg LY %% )
. Revenues net of requested bidding credits
$19.3 billion o 1o o
a‘r",érf AR * FRanE A
o Auction proceeds for federal deficit reduction
$7.3 billion e 4l ek e a e e ae sk e
3§ cE L H IR TSR AR
Largest amount of licensed low-band spectrum ever made
70 MHz available at auction
g€ F Lk B MR
Spectrum available for wireless mics and unlicensed use
14 MHz L L
ERE ABEFRT &I
2776 License blocks sold (out of total of 2,912 offered )
’ L B RAEE (KhiREs 2912)
Average price/MHz-pop sold in Top 40 PEAs
$1.31 am 40 % & 58 (Partial Economic Areas, PEAS)
¢ & MHz-pop § T30
$.93 Average price/MHz-pop sold nationwide
' 2F P} & MHz-pop § fenT 3o #
Winning bidders
50 )
S
23 Winning bidders seeking rural bidding credits
& R B 484 * (Rural Bidding Credits) 17 %
Winning bidders seeking small business bidding credits
15 R A £ £54E 2+ (Small Business Bidding Credits )

iE R

i

F# %k 2 FCC, 2017. FCC Announces Results of World's First Broadcast Incentive Auction.

https://www.fcc.gov/document/fcc-announces-results-worlds-first-broadcast-incentive-auction-0

2. #H

LiE B 0 KCC 2009 £ 5 " i T4 A A3t 4 | £ »

1.5 7V 35 ~ 3042 B

TR 302010 &5 5 BB R i R

P RRFETTARA N E Y R 2012 & A e ik S
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4K TALZ FH BRI R ML PR~ R ?,é";—ﬁ

W
L
L

k
(w
%

BRLEITR 53232013 & 7 % dud 4K 20 F S48 0008 >
FARTAMEFALN 2014 £ 40 BB AR RDFELRHES
KT Skylife B> 2014 # 6 7 fz#> 4K & J#g:g " SkyUHD | o
WERTALINA P KCC 2012 # 7 7 3 14K § ik D #{ B3
2% 4L KBS > MBC ~ SBS 2 EBS % 3 3& R4 B>t 10 * A%
#hE T AK F %40 o # R 2 KBS ~ MBC ~ SBS 2 EBS ¢
SRR B A E e R REIR o p 2017 £ 2 7 A B Gk
ERSUFER WK &P PN EERE RN T ESE

50% > 2017 & 12 % > 4+ 5 fﬁ%*‘ﬁﬂg?‘: A v d E S E 85% 0 2020

£312027 & 127 > & 350G e R A U E E F R 95% o

2415 BRERTARIKETHI2HT LR

E 1> | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 £
KA | 425 | 88.8 | 488 | 752 | 118.1 | 1153 | 459 | 49.1 | 655 | 117.5| 17.2 16.6 800.3
rE |01 59.6 | 1248 | 152.8 | 214.8 | 259.9 | 368.6 | 470.9 | 583.5 | 679.6 | 858.3 | 1067.7 | 4858.2
&35 | 42,6 | 1484 | 173.6 | 227.9 | 332.8 | 375.3 | 414.5 | 520.0 | 649.0 | 815.1 | 875.4 | 1084.3 | 5658.5
FAL KR 2 3o 2017 - HEARFHFT LA, FHmpEE - Hiv: %~
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® FRAMTABEE »IKP 32FE
4416 R UHD £ RTRFE &

R ERFEHF

MSIP 12 KCC# # ERTHE 4K P 323 F > B2

2015 & 12 7 ] o s e e e

2027 # 2w 2R AEME G MFIK B L o

|2 23 2 3 % 50 (ATSC 3.0) s 5 T ARAF i 4K 3%
orc s o |FER ( ) T AR 4K 1

PR -

KBS - MBC % SBS = <~ it WM T4 EA by 378 (§
2016 & 11 | f) (7 4K i o kA 3835 p 2017 & 2 :LE’H%, (3
EBS 2017 # 9 % B #5) o

MSIP  # 3 B> 2 R4 2 4K endeiz it (2K) #:iE £ 37 5% 7
2L 4
PR

2016 & 12 *

KBS ~ MBC - SBS #)#7 2 @rﬁ?f GREBDRAE S BB
PR LD Y AR E A e

2017 & 2 *

2017 # 2 7 | KBS ~MBC ~ SBS *# #5B (F f: ) &7 4K 324 -

KCC AT R B T (S~ 2 B0k v xm B ) 1Y
2Ll s LB RRFENH 2017 E 5P BhniLF

2017 & 3 8
TG T P RE 10 R AR 120 Bl R
IR R o
2020 & 3 Hisp R R4 4K #2 B4 P R4 Ag AT AR H » 4K
;L
110 # 15 0 4 FRE 2027 £ ¥ 0F 2K 2B g ) JRTE (4o
2021 & | e s (

4.8) -

TR KR D RTEYE 2017 4K« KB (Tw i PR o

http://www.soumu.go.jp/main_content/000487868.pdf
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201745H831H _ | 120175124

FEBR=NEIKBSMBC, SBYWE | 5 & = s8R (TE - [ -

il T - 508 BUATR 2
r = 13

XRAEBSIE2017F9ANGERIE

b

om el
Dsel OaFEa

mE=aa .
Oema O =R

—

— v 20174128
B mEELL ~ ABE -~ oM -
KH ~ BRI

FHAR AT E > 2017 0 4K « 8K # 2 (T 1 2 ik e o

http://www.soumu.go.jp/main _content/000487868.pdf

W48 HRRATARBEE » K2 (742

%2017 # 4 7 8 = 57 NAB ( National Association of Broadcasters
A HFFHe) ~ ¢t RT3 2%k (Electronics and
Telecommunications Research Institute, ETRI ) #% % ATSC 3.0 (& k4

HleT
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1. 2018 & fr B¥3h 11 4K B * 2 7 Lk HD 4 < 4 ;
2. 2025 &t (7 8K $hes A 5% ; %

3. 2027 &# ATSC 1.0 (HD #:g ) B & 3E3%x » B 407 6 8K A

i -
UHD BROADCASTING SERVICES IN KOREA 202 5 E:imﬁs Km% E/\J Eﬁ%

2027F:ATSCLO(HIEIHD)4 R -
2018 4K R FHAHDEIRHEE HESKIENBENEFA
2027

* NABIZHITHETRI*RARHLYSIA

ATST 0 NO vwitch ot

SERVICE COVERAGES

NEW SERVICE SCENARIO

FAL AR D TG > 2017 0 4K « 8K 83 (2% 1 fo i Pk o

http://www.soumu.go.jp/main_content/000487868.pdf

W 4.9 #F ATSC 3.0 da 6 2.3

=~ F R
2017 & 5 % 31 p > ATSC 3.0 B 4R R s > ¢ 2
KBS ~MBC - SBS ¥ #ici> @ T A2 P ¢ B4odk e g £ 4% ¢ % (Seoul

Metropolitan Area) 74K UHD #Fif PR3% > @ 3= > BRI O P ik
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YFFE T 0 33 2021 & ATSC 3.0 a5l R FaE R AT # R
UHDTV &t g2 iz @ 4R N % (ATSC 1.0 B35 & )Fe:8 4p e
tE A UHD pf % 2 & 5 £ /% vt 52+ (Up-Scaled ) |

S 2R N
=R /o

LNy
fFAR T AKER AT AE L oa RAFEH 4 & 7 #F & H 4 4K UHD
NEefcE 0 P iEE AKUHD shR 2 pF 5 8% (B % KCC #1413
5% B MR F ) FER[ T 2018 F A E T 10% 135 2019 £ i 15%-
BAK P 7 WiT L 4K ) 7 RWITIE I £ 500 B 5 o & hi
Podrkdr? ~ BRples 285 0 1R BT ﬁb:gégg@s%g o HEE
R¥#¥Fiei7 HD 3| UHD enfgdk > B AK P F & P 2 §HE2 H e -

—

m K/T\ 4K UHD ﬁ_}%ﬁ_. b _'qﬁ_ g]»b —‘J—%;}g— NeXt Gen TV ‘( ]IJFR%& , &

P RFIRArp e (Electronic Service Guides > * % + & p ¥ )~ 7

% % PR3+ (Mobile HD Service) # -

® GRRMTAHBIKHBIFL L 2R/
FEF>T 2017 £ 50 & 2 DVB-T2 & 5end4K $40.9 5 100 § 4 -
A# 32017 & 57 1P %1k ATSC 3.0 k saendK TALAI & A % 2 o

B2 5% DVB-T2 5 % 4K AR # > ¥ 35 ¢ p§ ¥ %4/ ATSC 3.0

27 ATSC, 2017. Going Global : ATSC 3.0 4K Broadcasting Launched in Korea.

https://www.atsc.org/newsletter/going-global-atsc-3-0-4k-broadcasting-launched-korea/
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J 5 STB (4% &) BLJ ATSC 3.0 #h4K UHDTV p % » 24 £
7 IRF DVB-T2 i seen 4K TAR* = 37 i 8 #&pLf ATSC 3.0 i
Feenp 5 4e b B R AR 2K LA REE G 2%t 6] (2012
ERM PRV E 79 P e T E D 2002+ ) Ft
T ATSC3.0 #h 4K UHDTV P % B 4adf 41 0 g e psedicE -5

H 451 o

B ngE g > 2017 0 4K « SK 8B [T i 2 dh kR o

http://www.soumu.go.jp/main_content/000487868.pdf
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P& pRECTARINZ UHDIVEE (P 25 6))

p & UHDTV # ISDB-T2 = & » A&7 % "1 p & i¥ % p 2 ISDB-
T2 2. 16 % &b & 424 H PR~ @ %~ PR R B B
EFE 47 o

- S BRIERES RS
1 IR T

PhERTAIMS ISDB 45 T2 & culici= T AR 4 58 ISDB-

T2%4% - F74 1 B2 » ISDB-T £ ISDB-T2 @ fi; $jiet ficke™ 4 4.16 7
7+ ISDB & S8 i $jier DVB 2 ATSC i Sedic i 3 o o 0 #0F B
Bt v @ gy F T S S S E o ISDB-T2 Rk
OFDM 2 ik » it #3704 © & 1 1024QAM % 4096QAM > &

VTS

RSB EYE BCH %8 it 5 o 448 %l chp S%lf 2 ot 4
Ao B3 Ul i Ap >t ISDB-T ¢ 8k H 4 16k £7 32k » 7 373 iF3E

EETE = SRR SN A

29#‘3%.%%,7?2»’5 2015 & 7 % T4K ~ SKEEF"'%\&EM?% (4K-8Kuv—FK~<y FItBE$ 27 40—
Ty TEE) DR &G ﬂf? EHmV L op A UHDTVﬂJ:T*ﬁjFL’;?F BrliER RAL S RT
AE IPTV 54 > @ RECTARELIFRGFT HD g > a 27 B A SR FHF 2 H30 803
% “NHK - ARIB~ p 27 ~ 821 p & & £ h7 L 445 %Q,f by 4 4K - 8K AT AR
E2LY it v oo ¥ Fv+‘7 - hE T ag o P AP kP R S @y (ISDB-T2)
AR S kA - g TR A g R R B R TR RS A A
Fl 2o
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% 4.17 ISDB-T &

ISDB-T2 i #§ $#7 #

ISDB-T

ISDB-T2

S LB RAE

( FFT Sampling Frequency )

512/63 = 8.13MHz

512/81 = 6.32MHz

+ ke p 8k 16k 32k
f ﬁ{, 8k (8,192)
(FFT Points ) (8,192) (16,384) (8192)
A BT e p
) % 13 32 (Max)
( Segment Number )
AR
) 5.57TMHz 5.83 MHz
( Bandwidth )
ok % QPSK,16QAM,64QAM,
_ _ QPSK,16QAM,64QAM
( Carrier Modulation ) 256QAM,1024QAM,4096QAM
B IR
1/4, 1/8, 1/16, 1/32 1/4,1/8, 1/16, 1/32, 1/64, 1/128
( Guard Interval )
T AR S rg Convolutional code
LDPC code + BCH code
(FEC) + RS code
FHAR AT R
UHDTV 2 % #3 %7 - Afci>@ T AR 3 1 2 3
UHDTV B #% % Sk F B < ﬁi::})%;fi_’ Flm ZEBFE R —E_L@ﬁ%l,fi o0
Pap Al Ay AMTARI N2 AFE@ %Ji;t,ﬁtmuﬁn——
£ 4r 8K 2 @ﬁ%?ﬁz‘ﬁ' - 8K f247 & % HDTV 2. 16 & » 5 1 @ﬁ;f] 8K 7%

B R RIBEATHTIAT BEFE 0 blhed 1 (4096QAM) -

TR S

I

( Orthogonal Frequency-division Multiplexing, OFDM )

IN 5] iz 41 (Multi-Input Multi-Output, MIMO ) Hj# o

2014 & 1 * » p #*>4 & 3 (Hitoyoshi City) &= UHDTV & 3%

,145 y Kfzj: *E] F&?’?E’T“\#i b s ¥ "'3%‘ MIMO‘
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51 By BT G 8K TARR 4k SRR 0 @ 45 @R
I R e B2 LRI o )= UHDTV R 3Rl % 5 Somsre .

1. 2%y i SKUHD # & # =T RA %.&%&;@ﬁﬁ

2. Wiieg s (95 27km)

3. WiiE- B UHF i (5 5 6MHz) @35

% 418 P >0 k2 RlERE

Bk gk B it

2 8 5\
e ' T 2HEA 51 (OFDM)

( Modulation Method )

R

. . 5.57 MHz

( Occupied Bandwidth )

LN

o 671.142857 MHz ( UHF ch46 )
( Transmission Frequency )

SO T S
5 bt 10 % (4 »ckdts % 5 140 )
( Transmission Power ) i AL

+ Y e p
$ 3 32k (g% % 22465 )
(FFT Size)
FAP SR 3
. . 4096 QAM
( Carrier Modulation )
T R (R IR
R R T Y ~ (126 #cf))
( Guard Interval Ratio )
5 4R S A %5 : LDPC » 48 & % 3/4
( Error-correcting Code ) *t Y% BCH
i ﬁg?]ﬁ, x

o . 91.8 Mbit/s
( Transmission Capacity )

AL S £ 52

, , H.264/MPEG-4 AVC » 2 HEVC it {7 % &
(Video Coding )

5 A Y5 1R MPEG-4 AAC » & & 384 kbps
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( Audio Coding )

F=- S E A 13 AT EE &4 X 27 o 2 &7 Yunomae 45

( Receiving Station ) Nousonkankyoukaizen ®

RfTR MDA R R

211 5 (§E#» & 10 K
( Height of Receiving Antenna ) (sEds: 5 )

TR kR ITU, 2016. Collection of field trials of UHDTV over DTT networks.
https://www.itu.int/pub/R-REP-BT.2343

2~ & %R
Bt M AREL 0 P oAERF ATenBei BEEGY O I st T ARER

Wi w e BB T A - RAREE R AR E - B AHEA
T2 Y ESR SR > RME AR < B osE 207.5MHz 3 222MHz>
% d NTT Docomo 3 F 2 BIFfE® > 3t 2012 # 4 * # 4 NOTTV 2
RIS Fofpd 32 R S AR g L 032016 £ 6 7 KB RIS

Y-k R YEHME 2F 9OMHz & 108MHz > ~ L5+ 7 3
i OMHz #7 £~ (90MHz % 99MHz 2 99MHz 3 108MHz) > & 4 % 3
2P AT BA T oo TN B2 EY > RN EFHEH TVWS 22
V%2 o
N ERBEER

P A AGUHDTV o2 R R P & 5 BIRE (T od 30 e s
YRR g PR S 0 P A AR T 2012 4 B 4 4K - 8K UHD

hfads > L% P A2 AKSSK TARR AR P A 5 3 2014 & B hniE

7 A UHDTV ehig s F %> 302018 £ 12 » BB A TR NHE
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FHAK PRA: #2020 # A 7 BERyHP R > A LT BHEFEE ~ 7
MLAE IPTV jz5 4K~ 8K & o A * 1 > p A H i B R
iAo BAEE B 5 13 B % B (Segmentation ) » & BB 7 T
FH o) 3@{%;%%,{@%?] o @ TsE HLINAL > Pk ARIB £ NHK % E e
AP BRI > mom VAR 2 A L > Y d N N m AR T AR
P @p 5 ISDB-T2 & g BY > 2 hpjet A by g s
fRA-ePR AL > Fpt P A A D F g ST AR B ISDB-T2 ez § o

& UHDTV R #8126 > p 4302016 & 8 * B4riEi4®
FRlER 36 NHK 7 3% 4 0B 3 37ens p gl iv£ 2 > 3% HDR &2 R
¢ & (BT.2020) % 3rHprean@iv&p o

P & UHDTV s i BB 7k s de B > & 4K ~ 8K
UHDTV #tih » 22013 6 7 p AP B g3kAT e T2 F o Lsg 1T
R7rLlds 3 % - v L- smofsEme B IARAY B iR R0

flid A BATenS B o 2 2 ¢ E3T 2014 # B 4s 4K R 3 0 2016 # B e

o0

K A3 F 02020 &7 & T AR 494 & 4K ~ 8K B 4§ JR7+ 5Tk 5
TP AFBREARY R T AR IFIRIAOREARE L L JE
B BT B o

bl et | & SRt 4K 8K fRiAk € FAL T i i
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Wt B AT Bt B R RE L R T/RA LY IT e
T R AT AKUSK 2 I AR K R L ¢ 5 X KRR L
HER iR R N ARALE B ke (B 4.10) 0 BArg IE &2 2020

P ETRe

—&4K‘8Kji2ﬁ%-%&§é‘#% 1#B$}%17?}§“‘ """5':‘?_‘

ey

6,200 P Fl~ A+ % 1 ¥ 500 mp F2 Fh* &L 3400 RP

M% > A 2236 vpR-TE AL ITRRLSE S, ~ B

(\x,

—ﬁ—ﬁ"g %%ﬁ ﬁﬁaﬁﬂj%l&\ 2'% géf; ﬁ]%”-’r, L ag v op * @q“%ﬁ—i 3 .

« FRIBHEBAZM(AHE - RIRBIE - FE)

« BUUBHRORTH - RE) BATIRRR
ieEE

| ER R
HE/ . BRARTE
- e e (e LB . NRSmRG
=
+ CAD-CAM - CG

- BRBESE
(HRERET ~ S - THERETSH)

- EXREEERERE

TR KR REYE 2014 4 K- KB ICEF RO T
http://www.soumu.go.jp/main_content/000276941.pdf

® 410 4K ~ 8K 2_HpF

P& UHDTV 5o {7 12 i p 2012 8 7 7 shFad su 3k 6 (fF

A FRE ) F A RE S BRI e F B
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BALRBE A O p ARG ALKFE DS » AT4K 8K
UHD ~THFETH T3 RTE ) = A48 2012 & 11 " Bi7 TR
HIRAAB RV R E  (REYS—ERDBFRCICESTOHEL ) T
WHEE S 3T AR S h4K ~ SKF B PR 4 > 3537 2014 £ 22 2016
£ R AK 2 SK R 45 RER %k o 55 p ¥ 2 4KBK RARLR #30 2
PACRIGEY BRIEALARLFEICEF SMEY Y g =
Wt € e AT 2013 50 wAT - A B A S R E R
(- BALF2 A R S %ERE 7+ —F24) (T4 5P 4K~
SK 3 B ¢hi 48 o

PAAEZER * 2 B3 E R 8MHz & £ | ~ §F K¢ 6MHz >
#-DSO 4 ¢7 VHF-High 2 VHF-Low » 4 W% 7 & fa %74 2 #ci= (7
BiEH R o H - L4 VHF-H #rgz > REHEREL B Gd NIT
Docomo B Ff#TiEE » mE= % 5 NOTTV pRixT 4 - H - % & VHF-
Low 2.~ % F @B ~»#> 90MHz & 108MHz> » 5 F T3
9MHz #z £ (90MHz 3 99MHz 2 99MHz 3 108MHz) > £ A fie % >

PAS BT o DL ABEZEY B HFE TVWS 2= 5

(1) NTT Docomo NOTTV
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PR ERTALAES 2011 # 77 24p pARFEHE
hawg g e & NTT DOCOMO # 4% » ¥ 3 % ISDB-Tmm $L e384
ERLITL H g FHTAREY - PR 2012 F4 7 1 p s
B A5 PRTE o

NOTTV 2 ¥4 fx 2tk (v 5 2R B2 iz H o &
MgYe o Bld & ¥ 2 @453 85 2 VHF-High 418 > 5 &k p ¥ i3
B2 g Aj 2 p A2 HAE R o

B E S B R R T YER L NOTTV > #a B
PP B B> d ¥ - 78I 422 2 Japan Mobilecasting, Inc.
FR ok 22 3d 0 B 2p AER IS R # F2 @i

o BrR B iAo B R REAE MR R F BN RS RS 85

\\1

LIS MG THE A FE E F ¢ AR B NOTTV # { 5 PayTV>
PEFREEZICE SR ARRY PR VI Bed
TORRETEL R FHYEE L4 30 2016
E6730p &k o

B oA ASO 2 (8977 M2 #F 3 AN R E 1 2 R

Pl oo ivheRl 411 22 30F -
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90--105.\11-[:'; i 170-222MHz é 470~770MHz "
(-3c) (Ll ) (13-62ch)
Present Allocats Analog Amalog Analog Broadcasting and
esent Allocation Broadcasting | Broadcasting Digital Broadeasting
Future Allocation T T ' o . o7 :
after completion digitization | n | Digital Broadeasting ! i
(July 25 2011) [ [T ] I,
1) 108 170 21 470 10— 770
i —
VHF [Available from 25% Jul. 2011] UHF [Available from 25th Jul. 2012]
90~ 108MHz 170~222MHz 10~770MHz
l'-a'a """""" ic':é' G7g =TT 2025 35'7'5";3‘; 51‘5"7’*5 70T
‘Multimedia !  Telecommunication | Multimedia Electrical communications |
Broadmsnng f g Bmadcaétlng (ex. cellular phone) !
""""""""" t;"'""""""“""" g - -
18MHz 32.5MHz 14.5MHZ 10MHz 40MHz
band width band width band width band width band width
?‘7}411}% : p“‘a'\g » 2012 ° p & ISDB-Tmm 7% % &40 R 5% B =47 -

W 4.11 Pp * VHF 2 UHF #f#i¢ * 383

(2) i-dio

i-dio # $+ e fc ki * AR 2P A A= 1% 2012 # 3 7 in
#2574 VHF-Low #E £< o gL 8 JRA%d 2016 & 3 7 B 430
KA~ A REARR AR A K#3 L - BT AR QRIS
EHEBEL 2P A oi-dio 4% TOKYOFM 2 3 3 & o i1 355
5814077 -

i-dio 4% 5 Ep A & B R HEHLIE [SDB-Tsb: T # * & & 3
# segments - OFDM frame & (%R #3050 » #5 LR @ * MPEG-

AAC 2 5 AR SR8 - 2 BRFE > B3 2016 # 87 2 i *
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¥ %3 B 4% (HD Sound) » ¥+ 2018 # 6 ' 2 {&3% 41 96 KHz 2 3
ST R

pebo g TP fiedp B 4% B Internet Protocol Datacasting, IPDC )
G, @gﬁj LRI EF IR B R F B E AT SRR X
AP EER P R P iR LA TR PR L L

PR R B R Y R T A LA E LT B

P

Ja

¥

MALA 2R eRiEE 2 B Eeidio ¥R - BT LML K
FOV-Alert” 7 L #-E B R AT T 2 AT Lo A B E S 4 R R e

PR3 2016 % 7" FIRIPFH A I L 7 iEP § B3R
A d i-dio B b2 F 42 ALUBHR o TR - IRAHRIELE 2 # ]

it A AMTAREDEIZ®RE T ILEES T4 B2 PRASFC B o

AAF AR GRBRFEIWZ T Ak n - BT

oA 2012 & 30 2% @ATAR B K& B HD A4
SR AER 02013 & 70 0 g 2% TICT + & fv > S
RMAPFEFEFF L2 FRTEAELRIT A7LIE 27

P L (Bl 412)e 57 %92 5B UHDTV 45 k5 p &

%0 96kHz 5 3 §°vE2 Pk 4’&;‘ AL 0 PR B P 232 28 i (Sampling Theorem
and Aliasing Effect) #1] %_
123



Fofpe BEIE A D 0 38 4513 UHDTV B #5830 bl 4o
2012 # B~ 31 P F~2013 4 ~ 155 %P FIFEH -

WY ICTRREIS(2013F7A4H BRIRAE) BISRRMHE [ 2 |
— EEREE xICT F——\ /——4 HIREE x ICT F—\ BRABAEFINER
[f40 - BEIR - K - BRI BERER] i

2{E - R .
o HESSH® o M- BEEERABTHMMRENEE

: o LIEREEREER THLER, REEAEN TS (EER)
> BEITICTHRERE (BELRYELEER AR — :
ES (20165 RiE I BRI FT #1) , \ HENBE IR Eﬁ%ﬁ?ﬁfﬁﬂ?
§ > EFICTEELESD o MiwmamumMonsimM | | \N_—\1 i ——J ___________/ |
B o EEMMMERCRBREHERE I BIERENSEL |
= (2020 FRMHAENBREEEBRLE |} !
2 o ABTELZUEIMEEMmMERE BE) | o REREERENIHER !
® TN o ERANENSREREE  BR2E ! (4K/8K - ERHERH) i
% (Em020ERS AR LBRR0L2 (2020FF20% H WERRREZR |} :
i \L = 1\ mam ! !
it — ' - RERREIANER !
= BUCT S EREETRIS - ITS PILOT PROJECTHY#: & ] . mEESE ,
I 1
pr——— T WRCOmMMIMEE a4 #2015E A1 EAS TR EE AN R WEER
8 . =
= [ ERURRTNCEMIL A FIBGEMME A AE2020F B AR K 24
[ ] SSHER x ICT [ - mEmmcTEmmmnRes ]

i SR X ICT | - WERBTL

&

= = - FRUSEEABHERDERAEER

5 BUCTREREBETRIR . BEBEMEALABRNAHERIER

i

7 — | . ERMTISFRE A EI R 2 AR AL

B . RHENAE ARSCEGAFRRE AN
<=3

5 RBALBIRORRBIR - ABRIBIER

AR - XEUR > 2015EAERAR M RE—ENARNE
> MEEREEPEEE2013EMETMR MREREDERT

E

TR KR ARG 2014 4 K- BKodEITEF ZIRMITOVT o
http://www.soumu.go.jp/main_content/000276941.pdf
W412 pHAICT £ §ux
p A3t 2014 & 1 7 :2{7& 5 UHDTV At iz %k &E&a‘.@@,]
P 2015 & 57 "?iﬁ"‘%’ﬁ'ﬁ e ?vi@f"f@%’fj'?,‘fﬁ o FRm d 3t 4K ~ 8K

ERBIFEFIIE LR &5 3F 5 FRRADREE Fp 20 7R
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EEE T B MBI MG hERA AR 3 E 54K 8K
TR ARIFEE P 2014 & 2 0 4= a0 4K SK PR 4 i B R (4K
SBKe—FK~vy FICBF 2 7+0—7 v 74E6) RITEE BRIy
¢ $% % UHDTV % B Pz > © » 2016 # i {7 BS ik 1 4K/8K 4 %
Mg D o e pERE VR ST 2018 & £ K o 1345 2015 & 7 7
1% - KPP LY T AP A3 G o UHDTV &= B R GF
ERARFRTAZ IPTV 531 4 fREETRELIFRF HD 0
#iE (B 4.13) T FiEAaH 2020 & L 3 RFREPHPF L WEF B8
#h~F RTHAE IPTV jcf 4KBK &P c a3 BIf+s f p AT

s+
R T
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HEEAKBKIR TS AR B ~ 585 _RPEHS (2015F7R)

2014%F | 20154 | 2016 20175 | 20185 20205 2025£FkR
4K/8K aK
LD S | :
== "an |
IEtM EIEAES
s Extui BEEHE
e an
WD oD WHREA
o SN ERBEN
AKER RGBS 2KVOD.
EstMiE
4KVOoDKM EFISKE M
1 I
=
EXNE
EFBKE RS

IRITRIZ2KAEHE

DIEAKBK T E R AR A ARE
« HRTERSEE  SBRERROEMAENS - AYERERRREHORIBENERSHE -
FERMSIABER - BBAENRIERY - AEE2K - AKRSKABBRRMAMEZ T - DIFRRROT A EREAK - SKEBIHER -

TR KR D RFYE 02015 4K - KB ITEF RN IOV T o

http://www.soumu.go.jp/main_content/000540074.pdf
W 4.13 4K/SK & E T 4

ZFRET
1~ p % UHDTV % & &=

NHK A 3 (3ci# ) HpeT 7 81995 # 4B 4% £ 7 - B %48
Wb g1 e RPN PEFERAE ~F 2 EF o D HRERRE K
B R BERE L 2 BT o NE1S ITU %t 2012 £ 332 NHK &4 2
UHDTV # % 5ot 5 FRRE - £30p & ~ w®2 £ F{ 8K #
PR HEPE GO R E ¢ o NHK 4odp >t 2016 # B 4oplid R 48 0 53

2018 & % B 4% 4K~ 8K » 1 12 2020 # L » Bi&EpRF > & ;X 2 UHDTV

> b 4t Y
%%,ﬁyb,—.\ B”‘%—°
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®
20205
EXER

201845

20164 4K - 8K

201 2% FAtA4K - 8K R IR

. -
19954 - 20054 TURENHKHF S ZUHDTVIR A AEISEE
- SKEBRBAEN  LKEARERANRER

a

T kiR 1 NHK, 2018, Z—/S—nAf EY 3 ¥ o
https://www.nhk.or.jp/shv/

W 4.14 p *~ UHDTV % B £ 4%

A 2016 # 8 " 1 p4= > NHK B4-* 7% & #% (Broadcasting

Satellite, BS ) i& 7 " NHK Super Hi-Vision | 4K ~ 8K #7p| 38 4% - NHK

IR

B P L LR R e B & R R R R A B TR
HEERITBEE > 302016 # 8 7 B4n:E 7 4K ~ 8K BER 3 5 P

RRABTVU AR PRHRT o (2 R) BY (B415)-
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{ Public Viewing

A kiR P NHK, 2018. R —sX—s A E ¥ 3 ¥ o https://www.nhk.or.jp/shv/

W 4.15 4K~ SK B3#R 47 L W
2018 # 12 % 1 p » p A1 B 4K 8K thiFh B4 > LR
TFFLREARE S RFET B RIFE TR WR (X 419)-
Mo B BS 2 110 B CS h 4K ~ 8K T AL 5~ A % 2%k frt

Tk 0 P AB LT AR R SR e R 0 F R RO TR =
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IR AR o 0 B Z RAPHIR R A e gttt > 3 B UHDTV » & #3% i
v ek E (Tuner) > Bt & 4o 03 B A TR -

% 419 4K 8K ¥k o

| awew ik
L NHK ~BS # p ~ BS-TBS ~ BS Japan ~ BS § 4 ~ BS
) PATAR S (FF22 20195 120 10 Bds)
4K
LA ATk pRE (4% )~ SC % A 4% ~ QVC
BS
E Y (332018 & 12 # 31 p B 42) > WOWOW ( i
‘?f v FE 2020 & 12 % 1 p B4
8K |
e NHK
BS
4K ) )
2 YE Sky Perfect Entertainment (8 #f3g ) (& 7 )
CS110

ALK D A-PAB > 2018 o v L v £ 2018 # 12 % 1 p ~ 74K~ 8K ki 443 h £ 9|

https://www.apab.or.jp/4k-8k/pdf/poster s 171205.pdf

2~ SKUHD %k &% B &

8K 2% A NHK £5 ¢ BB BT - RRH L5

SR E TS ENT s TR (FTHED 2 XAFLE) c %4550

TR

NHK 5 5§ 8K B4 54 5 flivs B D% 47 ¥ 40M
PR R LR B A B L2 R Sl
B oo e el L R (R R

% (@\l4.16)-
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FA kiR D NHK, 2018. X —s3X—/ A £ Y 3 ¥ o hitps://www.nhk.or.jp/shv/
¥ 4.16 SK ¢ #-@

2016 # 2 #p pRFEE L SKRFER Y 7 AW T &
Po@ivt @ 2015 @3 vy 10 BB LE PP e
8K P Md o 0w E T U IE222 5 A G g P h o )

ARBRFEL S THFERFSP 2 AR REE > W NHK - ¢

N

PRV -2 e o0 s 25 ANEE P 8K TS (B 4.17) ~ S
B2 AR SK it  RAF B SRS BE B BB G 2

Bl R k8K N F g
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T kiR NHK, 2018. X —/3— A £V 3 ¥ o https://www.nhk.or.jp/shv/
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RGRA CENRA) S5 o p ARG

¢ 8K-HEVC % 245 B ~ ¥ % LB 3230 2 & (Teh3t MM

(MPEG Media Transport) % & - %% (B 4.18)- f;@,ﬁig?];}; % (
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¢ 8K/240Hz Camera and Slow-motion System

8K/240 Hz

high-speed video \
—
8K/240 Hz slow-motion
instant replay server

¢ 8K/120Hz Production System for Live Broadcasting

BK/60 Hz
slow-motion video

4 wisss

8K/240 Hz full-resolution
high-speed camera
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%t (region Emergency Warning System, rEWS ) 3 » fEWS ¥ >3 4 &
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%2 DVB, 2016. DVB Emergency Warning System (EWS).
https://www.dvb.org/resources/public/factsheets/DVB-EWS-Fact-sheet.pdf
33 DVB, 2016. Specification for Service Information (SI) in DVB systems.
https://www.etsi.org/deliver/etsi_en/300400 300499/300468/01.15.01_60/en_300468v011501p.pdf
4 Balancing Act, 2014. DTT: video-based emergency warnings for DVB-T2 networks.
https://www.balancingact-africa.com/news/broadcast-en/31078/dtt-video-based-emergency-warnings-
for-dvb-t2-networks
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NEmergencv

Warning
System

National or Regional
emergency alert
using standard TV
service

EMERGENCY
WARNING SYSTEM

4 kiR : ENENSYS, 2015. Emergency Warning System.
https://www.enensys.com/wp-content/uploads/2017/02/DATASHEET ENENSYS EWS.pdf
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F 4% kiR : DVB, 2016. DVB Emergency Warning System (EWS).
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T Bl AR HE R ry &P R BT RS R 7 &
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35 ENENSYS, 2015. Emergency Warning System.
https://www.enensys.com/wp-content/uploads/2017/02/DATASHEET ENENSYS EWS.pdf
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¥ & ®ap k 2% (Emergency Alert System, EAS ) & - i B %2 %

—

B v Bies SRERARN 2 ?‘f%ﬂ%i‘ifﬁé’ 2R RHEF

MLPFE > LN BRI F RS TR ARBRELRETENL S

- i’ﬁ]?f?.\. XFERRH AT EPM IR
i EEAR kM maR = & ¥ 7% ¢ = % ( Federal Emergency

Management Agency, FEMA ) ~ # =t i 7 £ B ¢ ( Federal
Communications Commission, FCC) % R J# * ¥~ § % % (National

Oceanic and Atmospheric Administration, NOAA ) T 0B % % &

( National Weather Service, NWS) = ' FEMA § 7 % & &4% &
Wb BB R et RIS R PO FCC 3 R AR S f

PAFARA ~ B EAR S PR PR AR A 2 AR BRGE R > B

IR T N A T X

% FCC, 2018. The Emergency Alert System (EAS).

https://www.fcc. gov/general/emel gency-alert-system-eas-0

% 3n ¥4 (AMBERAlert) 2 & * »t £ R@4c £ 4 > F 34 03 M SpF - $iF L S04
g« LN @:}%mg‘\l 2 5o
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Wip 2 RN po g # B =02 4 1 % ( Code of Federal

Regulations, CFR) % 47 38 % 11 38438, pgy k%z?f, ESR  sH p

s KB RE PR AR M 0 AT A o

351 FAEEFARANRE

7P fa it
Subpart A-General
§11.1 Purpose
§11.2 Definitions
§11.11 The Emergency Alert System (EAS)
§11.15 | EAS Operating Handbook
§11.16 | National Control Point Procedures
§11.18 | EAS Designations
§11.21 State and Local Area plans and FCC Mapbook
Subpart B-Equipment Requirements
§11.31 EAS protocol
§11.32 | EAS Encoder
§11.33 EAS Decoder
§11.34 | Acceptability of the equipment
§11.35 Equipment operational readiness
Subpart C-Organization
§11.41 Participation in EAS
§11.43 | National level participation
§11.45 Prohibition of false or deceptive EAS transmissions
§11.46 | EAS public service announcements
§11.47 Optional use of other communications methods and systems
Subpart D-Emergency Operations
§11.51 EAS code and Attention Signal Transmission requirements
§11.52 | EAS code and Attention Signal Monitoring requirements
§11.54 EAS operation during a National Level emergency

3 Federal Government of the United States, 2018. Electronic Code of Federal Regulations PART 11—

EMERGENCY

ALERT SYSTEM (EAS).

https://www.ecfr.gov/cgi-bin/text-

1dx?SID=79c¢494a7d4e23faf18d1177453ef7cO0a&mc=true&node=pt47.1.11&rgn=div5
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§11.55 EAS operation during a State or Local Area emergency
§11.56 | Obligation to process CAP-formatted EAS messages
Subpart E-Tests

§11.61 Tests of EAS procedures
F 4L %k : Federal Government of the United States, 2018. Electronic Code of Federal Regulations

PART 11—EMERGENCY ALERT SYSTEM (EAS).
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A K@,gﬁ £ B4R Lkt FEMA & o 2 5 E{c &4 & 4 (Integrated

Public Alert and Warning System, IPAWS ) % i > & = @»?f EELR R

A BB RGeS ERS N DEFERY 257 (4 | FEMA APP -
SRS 3 ¢ APPE) 5 i -

IPAWS® 5 — i & & 4| B s = & T 8 Bap A 2n i &
#3p &« (Emergency Alert System, EAS ) ~ & % % & &4F (Wireless

P

Emergency Alert, WEA ) & NOAA #75 p'h o % E4p 2 §

P

EH

E-)

(NOAA Weather Radio All Hazards, NWR ) % B g §F & 4R kb

-

3 FEMA, 2018. KNOW YOUR ALERTS AND WARNINGS.
https://www.fema.gov/media-library-data/1530813947931-
92af619693198d4d0eb96{80d8cb4657/P1093 _KnowYourAlertsAndWarnings 070318.pdf
40 FCC, 2018. The Emergency Alert System (EAS).
https://www.fcc.gov/general/emergency-alert-system-eas-0
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Televisions and radios receive alerts through the
' Emergency Alert System (EAS).
4

Cell phones receive Wireless Emergency Alerts (WEA).

Internet applications are able to
receive alerts through the All-Hazards
Information Feed.

Road signs, sirens, and other local systems
can be made IPAWS-compliant.

T kiR : FEMA, 2018. IPAWS for the American Public Fact Sheet.
https://www.fema.gov/media-library-data/1522681998488-

ctbelalf654b8d4413e925f4945bf382/American_Public_Fact Sheet 2017.pdf

W 5.4 % ® IPAWS § @3+ ¥ 3§

1995 ATSC A/331 -~ 2%, £ A B B TR AR B

H 0 d SRS ME T F AT & EAS S 0 £ EAS far

BB E 3T ¥ T N BORS R ek & 0 4o 5.5° @ ATSCA/331 &

42 ATSC Standard A/331, 2017. Signaling, Delivery, Synchronization, and Error Protection.

https://www.atsc.org/wp-content/uploads/2017/12/A331-2017-Signaling-Deivery-Sync-FEC-3.pdf
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National Authorities Broadcast EAS

FSK + Audio
Weather Service )
IPAWS-OPEN \ -
State and Territorial CAP1.2 |
Authorities !
State CAP
County, Municipal and = Server
Tribal Authorities »
Originating Television Receiver
Authority Broadcaster

F# kiR : ATSC Standard A/331, 2017. Signaling, Delivery, Synchronization, and Error Protection.

W 5.5 ?f%g#?,mb' i e

Local EA Info

« National Authorities |EAS (FSK tones + audio) \:
A

* National Weather

Service '
2
M i
State and Territorial /7

Authorities
IPAWS (CAP 1.2 ' '] Broadcast
“

) US IPAWS Profile v1.0) P E
Local and Tribal e
. .
= |

Authorities State CAP servers (CAP 1.2
-~ US IPAWS Profile v1.0) / L
EA Authority Broadcaster Receiver

F# kR : ATSC Standard A/331, 2017. Signaling, Delivery, Synchronization, and Error Protection.
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r ~, NAAD (CAP1.2 Local EA Info i

* National Authorities Canadian CAP-CP Profile) \ /
. Server

* Environment Canada

L
* Provincial Authorities ‘,-" \ ﬂ
* Local and Tribal /

—_——>
" Provincial CAP S-EWEI'S ' Le Broadcast
Authorities (CAP 1.2 Canadian CAP-CP A
Profiles with Provincial uss
Layer) .

EA Authority Broadcaster Receiver

T kR ¢ ATSC Standard A/331, 2017. Signaling, Delivery, Synchronization, and Error Protection.

W57 G d 4 BRI RS B LR

BT AR AL B € (Advanced Television Systems Committee,
ATSC) *+ 2017 & 12 * #,8 3 %% & &3¢ (Advanced Emergency
Alerting, AEA ) *&% T5 AB3] - 38, AEA & & 57— (&
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43 Broadcasting & Cable (B&C), 2017. ATSC Approves Advanced Emergency Information
Specification Proposed by Monroe Electronics / Digital Alert Systems.
https://www.broadcastingcable.com/post-type-the-wire/atsc-approves-advanced-emergency-
information-specification-proposed-monroe-electronics-digital-alert-systems-170618
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IPAWS ehip(3d » 13950132 5 % Bm » % § 95.8%¢h EAS Rl3# -2 4
TR RIEESR  pRCTY 2016 & F A 04% 0 hiR|cEARS T
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4 FCC, 2018. Report on 2017 Nationwide Emergency Alert System Test.
https://www.fcc.gov/document/report-2017-nationwide-emergency-alert-system-test
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%52 LNARBFAFRBELE
Successfully Successfully
EAS Participant Test Received Alert Retransmitted Alert
Type Participants # Yo # Yo

Radio

Broadcasters 13243 12883 97.3% 12450 94 0%
Television

Broadcasters 2734 2421 88.6% 2283 83.5%

Cable Systems 2808 2688 95.7% 2535 90.3%

IPTV Providers 227 221 97.4% 197 86.8%
Wireline Video

System 48 47 97.9% 45 93.8%

Other 9 9 100% 9 100%

All Total 19069 18269 95.8% 17519 91.9%

F# kiR 1 FCC, 2018. Report on 2017 Nationwide Emergency Alert System Test.

https://www.fcc.gov/document/report-2017-nationwide-emergency-alert-system-test

T~ iR gf &P EER I AEITRR
FCC * 2018 & 4 " $if& = fj i T 3 Hp & - ¥ F £ EAS

mﬁﬁﬁﬁ@iims?gﬁ%ﬁﬁ&%QUﬁﬂ?%§$ﬁﬁﬁﬁ

;v‘_%\( 45 o BE

—

/

SR A 9N W& AR R REF EAS

4 #- WEA 4 » i {7 2 R R il o

% FCC, 2018. FCC to Make Emergency Alert System More Effective.
https://www.fcc.gov/document/fcc-make-emergency-alert-system-more-effective
4 FCC, 2018. FCC Announces Planned Emergency Alert Tests on September 20, 2018.

https://www.fcc.gov/fcc-announces-planned-emergency-alert-tests-september-20-2018
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EWBS 1 cha Wi 2R m it T F kehp o § javha 2 @ ?‘

#3¢ (Standby Mode) ™ p & fads o #FiE R %0 o« EWBS il &
oo B 511 & 3 @ﬁﬂ‘*’«fqﬂizr’h L YAND @%]vi'mEWBS 5l B
%éﬁiﬁ@z B2 % EWBS s fria ikl 0 % ﬂ:?ﬁ%ﬁgﬁoEMBS 2
¥4 TMCC( Transmission and Multiplexing Configuration Control Signal »
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Information Descriptor ) #7482 o @ A a%#ﬁ 8 3% ?f EF iz T
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http://www.tele.soumu.go.jp/horei/reiki_honbun/72ab2104001.html.

% Yasuji Sakaguchi, Tomofumi Yoshimi, and Yoshiki Maruyama. "Standardization of Emergency
Warning Broadcast System in Central and South America." ITU Association of Japan: New Breeze
Vol.25 No.4 Autumn (October, 2013): 18-19.
https://www.dibeg.org/news/2013/1310_An_Article_about_the Standardization of EWBS/nb25-
4 web-6_bt-ewbs_english.pdf
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x4 EWBS 2 5kt B fc 5 8 > 13953 ¥ 75 (Area Code )
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SHIFETR T2 EWBS § ¢ ¥ b p o B

Transmission Reception
EWBS signal
activation flag Activate Receiver

emergency information descriptor

Switch to “emergency information”
Emergency information » Display Superimpose text

by Superimpose (mandataory) # Display program

by program (recommended)

Controlled by “area coge”
and “country code”

F 8 k& : ISDB-T International Forum, 2015. ISDB-T Harmonization Documents Part 3:

EWBS. :https://www.dibeg.org/techp/aribstd/international harmonization/151130_ISDB-

T_Harmonization Document EWBS_en.pdf
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57 Yasuji Sakaguchi, Tomofumi Yoshimi, and Yoshiki Maruyama. "Standardization of Emergency
Warning Broadcast System in Central and South America." ITU Association of Japan: New Breeze
Vol.25 No.4 Autumn (October, 2013): 18-19.
https://www.dibeg.org/mews/2013/1310_An_Article_about the Standardization of EWBS/nb25-
4 web-6_bt-ewbs_english.pdf

% ISDB-T International Forum, 2015. ISDB-T Harmonization Documents Part 3: EWBS.
https://www.dibeg.org/techp/aribstd/international _harmonization/151130 ISDB-
T_Harmonization Document EWBS_en.pdf
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ot ags | MZEWBSiTl
4p % Sakaguchi % 2 5 534 % (Coordinator ) Maruyama
2 % &l¥ F (Vice-Coordinator )
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2012 & 8 * Operational Guidelines )
43 d Sakaguchi £ 2 { 4% 5 Yoshimi + 2
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FF k& : Yasuji Sakaguchi, Tomofumi Yoshimi, and Yoshiki Maruyama. "Standardization of

Emergency Warning Broadcast System in Central and South America." ITU Association of Japan:

New Breeze Vol.25 No.4 Autumn (October, 2013):  18-19.

https://www.dibeg.org/mews/2013/1310_An_Article about the Standardization of EWBS/mnb25-

4 web-6_bt-ewbs_english.pdf

% Yasuji Sakaguchi, Tomofumi Yoshimi, and Yoshiki Maruyama. "Standardization of Emergency

Warning Broadcast System in Central and South America." ITU Association of Japan: New Breeze

Vol.25 No.4 Autumn (October, 2013): 18-19.
https://www.dibeg.org/news/2013/1310_An_Article_about_the Standardization _of EWBS/nb25-

4 web-6_bt-ewbs_english.pdf
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= 35 ¥ 8L
1 2009 & 9 415 (Lima, Peru)
2 2010 & 5 * # #2737 J1#7 (Buenos Aires, Argentina )
3 2010 & 8 * ¥ % % ( Sao Paulo, Brazil )
4 2011 # 3 * B+ 478 (Santiago, Chile )
5 2012 & 3 * 2 % (Quito, Ecuador )
6 2013 & 5 ” % #%2 % (Montevideo, Uruguay )
7 2015 & 11 * = & 4147 (Brasilia, Brazil )

F L %k : DIBEG, 2018. Harmonization Documents.

https://www.dibeg.org/techp/aribstd/harmonization.html.
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Development / Harmonization / Promotion of ISDB-T technologies
and specifications

74 %k : DIBEG, 2018. Harmonization Documents.

https://www.dibeg.org/techp/aribstd/harmonization.html
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ABNT NBR 15604 2008 | Digital terrestrial television - Receivers

ABNT NBR 15606 2008 | Digital television - Data coding and
Transmission specification for digital
broadcasting

ABNT NBR 15608-3 2007 | Digital terrestrial television - Operational
guideline - Part 3: Multiplexing and
service information (SI)

ARIB STD-B10 2008 | Service information for digital
broadcasting system

ARIB STD-B21 2007 | Receiver for digital broadcasting

ARIB STD-B24 2008 | Data coding and transmission
specification for digital broadcasting

ARIB STD-B31 2005 | Transmission system for digital terrestrial
television broadcasting

ARIB TR-B14 2006 | Operation guidelines for digital terrestrial
television broadcasting

Harmonization document 2009 | Digital terrestrail television broadcasting

between ABNT NBR 15604 — Receivers

and ARIB STD-B21

741 &k & : DIBEG, 2018. Harmonization Documents.
https://www.dibeg.org/techp/aribstd/harmonization.html
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80 Rohde&Schwarz, 2007. News from Rohde&Schwarz Number 194 (2007/111).
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62 David Gomez-Barquero, 2013. Next Generation Mobile Broadcasting.
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F# k& : D. H. Jeong, 2009. National Disaster Warning System in Korea.

http://www.drs.dpri.kyoto-u.ac.jp/pw/workshop/pdfs/16dhj national disaster warning_system.pdf
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8 Dugkeun Park, 2006. One of the Nowcasting Applications: Early Warning Systems for Natural

Disasters in Korea.
https://www.wmo.int/pages/prog/amp/pwsp/documents/Dugkeun_Park South Korea_Paper.pdf
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64 National Law Information Center, 2017. Framework Act on the Management of Disasters and

Safety.
http://www.law.go.kr/LSW/eng/engLsSc.do?menuld=1&query=DISASTER+MANAGEMENT &x=0&
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% Ofcom, 2017. Ofcom’s Code on Television Access Services.
https://www.ofcom.org.uk/ _data/assets/pdf file/0020/97040/Access-service-code-Jan-2017.pdf
57 ADA National Network, 2018. Information, Guidance and Training on the Americans with
Disabilities Act. https://adata.org/learn-about-ada
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8 FCC, 2014. FCC 14-12. http://www.ncicap.org/wp-content/uploads/2014/03/FCC-14-12A1.pdf
™ FCC, 2018. 21st Century Communications and Video Accessibility Act (CVAA).
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2 ITU, 2015. Parameter values for ultra-high definition television systems for production
and international programme exchange.
https://www.itu.int/dms pubrec/itu-r/rec/bt/R-REC-BT.2020-2-201510-1!'PDF-E.pdf
8 ITU, 2018. Image parameter values for high dynamic range television for use in production and
international programme exchange.
https://www.itu.int/dms pubrec/itu-r/rec/bt/R-REC-BT.2100-2-201807-1!'PDF-E.pdf
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FR2ZAFBEFRK > hd Ofcom ZRFBEFRR Y - B#
AR 5 3 FEEDSO 0 % — FFET 2006 & 4 ASO #3# 2 DSO ;5 %
Z FEET 2010 & B ik 95 - DVB-T # 4% & DVB-T2 -

BRSO AL AR GRS R RN IR
EpmA oz - B AR o R 22 5T DVB-T20 2 7 g
SHEGEPN K o P W LBk b d FIRE PO H IR 2 AT
e RS S RRN R E RIS S Sl MR A U
WK AT AR E R AL TR s B F TR

3 W 2010 # = 7 R RS o 48 FCC Eﬁﬁ;ﬁﬁ’-"&
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W AN B UHF 4382 3 REEH & > by ER 5%

FlE22 BRE O FCC - ARAMBFH 2 ARy 28

L EAAR - L E e o 2

[
1,51‘{

rTredp g o 58

¢

"R EHRIERH LR E Y FRABEA AR L N2

FCC £ & 2. § 4547 » i Fl#c i i o

7E]mo

FEWLOAREREFRBEL 7 3 bHR B HT IR

TR VHF X 83 > FHEBIPFCR R4 Bz d > 6 fod - 87

TR EFAE RS 2 SR UHDTV ehx £ T3> sl i @

BHRETE T T REPBRRE  ABEAY F s g

~ BE dpiE B Y 0 UHF 2 VHF & 55 7 1 2 4188 % 4

_-lzéjl.g«%%_}}; % h 'f]’

pRs

FEn A RAadEas AL ot Iivs

=

ﬁ o

3t o

Boood B G B PR FIBL ik )k iE o B 2

B2 ERET VHF 6 > FIEREAERE - #F AR TR

SO BRARTEBRAAAEFERY Mo AP B ORISR & R

FRETE L RRASGLARF L ARG R FR o FREPF
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A
A
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o
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W
p
Tk
&
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IR
[
3
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-3

4
W
[
)@4
4ot
=k
|
Byl

FoBMEFIEAT B A RHRERI TS T g M ESEK
FOMmBR Y 2 AR B E c FE i EH N RAR
TALd UHF & A8 5 VHF 3 e R 2 R FR T 2enfi B> F
WIFTR T UHF AR B3 S 2 Bjee v s =4 -
=~ AEERR (6MHz #5743 %))

AP k0 6MHz #F 5 @8 AT N F 0 d 2t @8 UHDTV
PEEDIRRNE R et LB 1A R0 3 R 6MHz 47

BUFI#-E 2 8 L UHDTV 2 2 7 @0 27 f B2k 7 77 %5

7

v

Z o3-S % p AMEE 13seg ehiFiz o H = 51 % g4 8MHz 2 47

P A2 #pE iz 423t ISDB-T » %4 6MHz 354 5 13 BHgE
(Segments )»* BHAE LISV > FITN B EHBRERBE- 25 P o
#g B i (Segmentation ) »* He i B3k sP > ¥ R A K B#cB 6MHz 4
oo EFEM2ZEY > K2 - 75 NTT Docomo 2 NOTTV » 8 &
% 145MHz> ¥ A FE 5 33 BAE > (TH L Ricfe B @ 7% o A
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B2 HE T ENIEFEEFEEZEY Y FRTHRE TR
W2 yw o A K3 ISDB-T2 2.8 B F > #g F it (13 segments ) #-i7 i
oo FLPRIFANAR TR EEFREY 28 & 4KBK
UHDTV f& &3 — i3fged o

SMHz #7 % T2 %42 R 2 & > = 5 #&c DVB-T/T2 13 22 Jjisz 3
Boo¥ gt s a4 6MHz » UHDTV 2 Jig %+ #-F %1% B o b
H# UHF g #& 4w VHF 815 > o7 ¥ EEATREM AR T

% o - DVB-T2 2 @y idf > 7 4o 2 55 42 % 5% SMHz 2 47

EHG 0P ABREIEE R L E L R 6MHz 0 AR
IEEGT U &P s %> & UHDTV 27 » SMHz ¥ #ad eh
2% 3 BAEE 0 £ ISDBRIF s #ad 1 BAfE - P ARART

PET 0 6MHz 47 %% - B UHDTV 453 > % &
krpciax® SMHz 3 11en& P B B € £ 3 4v > R IR {FHc T AN
B (530MHz-608MHz ) 7 ‘F & f & 3733 - ‘,‘i TRk A EHMBED
F oM E %S ¥ 217 UHDTV 4p M iRl3# > £ % UHDTV Rz
FERRG R B AR EEERTE F T UNDTV A #0 4
PHERTREFAF AP AL B RERTARL T LR DTR
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Lr o A H AR W S SY RE ST o

s P EBEARRE

I

AR BRTALR G BEd FRARD H OB FEEE

RIHNS Bf A gRE v i HHA RV ERIREEREZ BB

[
T
g

GRS P RBFROFES IS B2
rRHEAR RTINS E S N 2REAREZE R REERY T
RARTAREL SO A2 TR AF - Z4a 5 BRI
Feo 2 RBAFEENE L2 50 R (TVWS)» 2 7 1 % 304 F
FRE LB EAA TR T 2 EH LSS g T

W AT APEF » ERTAAE - 173 1482 TVWS 7 £

Se i) * 3@ G5 4E B~ (Dynamic Spectrum Access, DSA ) » #& & if 7%

TR kR AT B

W6l =BANCRERRIFT
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Py EIpERAERTRA ixf GRS AR T RILE T
KEZIPBEHERE 203 5 FPLFEE AR (Multi-
Format) o A& R ATEHME B FHRW AP ET > KEARTARTE
FREFEAAE M 2R FRG R E R AT 4 (Multi-
Layer) ;¢ o

ARMERATRGL 2RER RS JFT-2 7 5 & TVWS
BRE R T A EG 0 BRZINA R R TVWS i % (8 5g = i
FREREA > P & Ch25 2 Ch27 % 5 g+ 3k > Flt g § %3
AEH E LB FARERTVWS * 2 5G-0TT 27 ¢ § AR
Tk ORI EEF LA F M TVWS 41 AT it
PRB o AT EF P ANHRGEESEIART R FLAP R F L

AKAEL A

i pAAE.

~

7 Multi-Format £2 374588 % + > d 207 HF e A 4G B~ »
PHRARTAMLEYBAEOERT R FT AEZ G LD R OATIF
FRGNREE T P PRI S R OR IR A RT AR
e AR FlEe L EF L AT - LM RGN

FRENTRE B gl 2 P o
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T RMEIEEE P ALMEP IR S HS
GO FHET LT - A RS RS Rk E

FRS AR FH2 TR d (Smart TV) > 3 17 MR

=

2 2R 2 SN R R (Bde OTA+OTT ) o B84 3 iR & > -7 7
MBS P R S 0 2 R E 24 ) PRenTRREGE & B
G0 T LRI HT R B AT PR TG  SEH L

L TR R on Y M s OTT & OTA edf £ Rk

B #T R SR S ERTARYE SG ARIRBEL > 22 2 AThYE

PR AR P R AU 2 AU B 8 I 0 B
TR S0 b FHE R §P 1 # 3 Youtube ~ OTT < 4 3%
AL S pod B e GBS 6 0 MEE R R AT 5 A A

S P RIEABRF LA R PR R 22T g A

Ja
e
ok
i
o
Yl
%@i\\
W3

T
T
~=i
=3
Ny
e
s

!
—
H\

BRI (T AP Y I B b

RAEE  PREFF R REE D G2 S TR RART Y R

=
o
e

TR
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ok KETARTLEIRFR FET
FoF TRBHEREAALREFN

LRGP L nl AR RETART TR Y R4
fafs TR EFEF ALV TREYESR RS
FERL X ARA B EAPRRUF N EFT ENE - B L0
FERBGI R E A GRLF TN TS BRI R

R TR R PR T R o B AR S cdp B IRAT S e o

$ R BE AR LB D 0 I PR e X L
i i R AT
- ~ UHDTV %@ 2k

2 7 B} k4 £ Ultra High Definition Television (UHDTV) ¢ 3

I WFER RSB -BELEFFZE 3D F S LR R 238
MARRBEARTAR:G PIBPEARFIMBEFATHR VIR EoidE R

RAPIEREGA AP AV HHBF  EE VS RURFLY
TAT5 UHDTV &4l 224 HDTV 3 & FRihend 2 L4E 4o »
R AR T O RV EIRKOBALRY FAERE S TRE
FADR T YR &AL N T ARBARE Y % UHDTV & 437
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A TRBETTAHR, -
=~ TRAFHEL TR

RESET R RG] - T EEE A KR 2 REA R FRAF
Pk HIPA b RE R N DR FH Y BRE R SR L2 ¢
Frr A ¥ (Main Tower ) ~ &35 (Relay Site) % 4 M. = (Gap Filler)

FP R LR RAF AR AP T L R[S

i o

FERG oML LT AN AT IR A R G 4

PR AWM EL A R Y S G Al PR 0 F

4~

WY Btk P AR REFI LT R AEEL R
TR EREF LA AL Gt PR AT EREF R
EAFT RS F PR R KA A TR T R o FAERBT
Hpe g b d L BB EBE B AR R - H B oA
B T AP P R R AT A A S e sk ] S s
FRGES L ARERY AR SRS R R -

Wk -
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@R T R | S R Sl L P R AT AR
FEFETAATEE LA 8% FEATRE XL R
BRTARLET ERN T HA MG E hBR R A ARLILF R

MBHRAFEL A F 4t EY A RFESEET NI 5%T 10%0

A% TRIFREMERG £ o

~

GREE P2 AR £ SRR S

aES

AT hid
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3 R pmER T #’U PR s B mm;}fg
PR AR RS AEAHEY e 3 AR AR Ak A
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T~ RATAREHAK
1L RATAEHBHE

2015 =& % & M3

il

—~

% =~ ¢ ( World Radiocommunication

Conference, WRC ) ;4-3% #- UHF #f £ (470MHz-694MHz ) ## #5 i {7 #5

WY ek Tl ER-BFRP AZ UL AR SGEFEAAE

FARB v FIRREAES AL EBERAN Y X5 0 EREAR

ARTAT UHF B #EH 1 VHF B E o

371 WRC-154# 45

IMT 3T 3 % 3003 | WRC-15 i3k % | WRC-15 3% | WRC-15 -
450-470 20 20
470-608 138 138
614-698 84 84
698-960 262 262

1427-1452 25 25
1452-1492 40 40
1492-1518 26 26
1710-2025 315 315
2100-2200 90 90
2300-2400 100 100
2500-2690 190 190
3300-3400 100 100
3400-3600 200 200
3600-3700 100 100
4800-4990 190 190
¥ i+ : MHz 1177 703 1880

FHRKR: SBFTEAERERE > 2018 5G K LB RKAHTTL o
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¥H 47 pot UHF SRl o dpd 280 7§ 0 48
AT > ¥ UHF *t et 5iip ¥ VHF 5 % 5 > if‘w“ AR A
I VHF A B g8 sbah 2 Joles R EAT2 B o 3 S ik Az
F2 g4 UHFHAEE 2 VHFHEE & 5 e B Y (dok Sk pid
BC BB BB T ) HAE R Y AR R T AR AR
feshd 30 VHF % 42 it o GRm 7 o R A & 30 97§ s
HR A M 2 B D VHF AR S R FF F R

CEEFIH ARG L T RAERCGRAE R E T &

kpddo A4 AP RE SR HRATRE AN R
7 UHF #f < » 2 A R4 ’g 15 i *v?%tﬁgﬂ‘g‘ﬁia‘;ja AR ] 0 B Sk
PEPVETEE T L R Ry ENLE T S
SRR SR R E S R PSS IVE SR R

A e IR FH 2GR F 2 ko
2. 6MHz # £ '¢4]% %
B AR o2 6MHz ' 5 R ARARE N 7 T@,ﬁ;ﬁﬁﬁﬁ » d 3> UHDTV

REFARRR S B ORI TG A g e AR LR
S AR 0 3R] 6MHz 4 KU #0206 LLUHDTV p % @5 -

T BHERT LD AR FAR R
218
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( Segmentation ) 1i%;2 > # 6MHz ~ 5 13 BAR L & 584 & * » H =
Pl 5 51 % g SMHz 48 % -
P Az g Eivi2 422t ISDB-T » %4 6MHz 354 5 13 B E
(Segments )>* BAEE DV fh> T TN I S JBAFE BiE- 2 &P -
#F B 1 (Segmentation ) > #ci= @ 3% 5 sL¥ > ¥ F A BB B 6MHz 47
¥ o (FEELM2EY > Zh|2 - L NTTDocomo 2. NOTTV » 85 &
#% 145MHz> ¥ A I 5 33 BAEE » (T RSB R Y o REA
T2 HE o R AN A Y (TiE R 2 0 2 [ AR TR Fhl
W2 ®w o A K3 ISDB-T2 2. B F > #g E it (13 segments ) #-iv i
Foor FREERFENSAR TR EFRFEY 2 B0 & 4KBK
UHDTV f & 50— g5 o
S8MHz #7 % g2 24 & - < 5 $ic DVB-T/T2 5 2 £ Jjiez 3
B oot A R%E 5 6MHz > UHDTV 2 i * + #-F 973 E_o gt
%4 UHF #ff € # v VHF 416 > ¥ 3 £ €37 M T2 17
2o - TR DVB-T2 2 @i > 7 4o 2 4% % %R 8MHz 2 47

T
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¥ &m0 R T OMHz 4 ¢ ¥ gl iF- @ UHDTV &7 > %
o+ SMHzAE E R iven& p Vil ¢ R4 R R v v s p kg
iR e FIE 6MHz & F ZSq A { 4K/BK & p p F v AR RIS

5@ %0 P F30 % AR 8MHz ks M AEdenfe B F R £ ATARY -

"

F 2FF LA FHMEN UHF Y AR » b3 d RS Mg
Ao 87 UHDTV & p 23> 2 FIR A &k UHDTV BF T & 7 R4
e RFOFEHE o LAY BRG AR HERREY ¢ TR
FAME I 306 TR & R MR Pl R F R
B HRAF AR > A AL Elﬁmzy WEITE om B35 0 SEERIE(T
W 4 FREFFHRPFR O FALRENIGAE RS -
T~ AFIERFF R T4 (Multi-Layer) &% 5%
FrRpERARERTREFHAEH 7P e 2RI
FR R BT E ) R P A RO S B 2 W 2
RERREFEINEDE >N c REPHETEL 0 SR (TV
White Space, TVWS ) ¥ * >t 4t % ~ F 2 L VB giq Livzv e
FE RS & 0t R A T R AL Y » BT
A FE ¥ TVWS 7 7 * 3+ fi #7 3% 35 P~ ( Dynamic Spectrum Access,
DSA) » % i 728 8 I05% (7 6 AR PRI 2 i 3 o
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ﬁ 27 0 FEAFIERFRET AL D TVWS &% 25 4;‘—;53?@
FRALIY kAL P W R AT AR S Bagpeorif i 5 CH.24~CH.26~CH.28~
CH.30 2 CH.32° # ¢ CH.25% CH27 @ 5 3425 Fpt E B3
TVWS cig * 7 oy ERAAEFE 4oyl c ERTAREBY 2 R
g R R R IO E A & AT PR
B RARPLATRG P L HAR R R TR MR A g
R AT AR R R IT R A RRG 2T ip AR T R AT A
M @A FR Y TVWS g S X By F3fa 42 B2 L35
MR RAES o
# ~ i i %% (Channel Coding)

Wi B e B > A DVB (g BE S ¥ RIERL R ¥
s UHDTV % B # 5 { 475 % % ATSC & 5tB2 5 4p Bl J e ge > e p

BANERE AN R R R AT 2P

o
g

FAFL PR
ISDB i 5e3%4 > p AFcfprs 2020 & L3 B3 5 0 45> fi 1% B 4K
21 8K TR HE 0 e P oA SO A F ¥ UHDTV % B 2 f& & &5 %
o T REFEPGRE R L FRER L T3 R o P T HOR
¥ 7|41 DVB-T2 ~ ATSC 3.0 % ISDB-T2 % 54540 B 45|+ S dic > 1%
Py S ES R EEPH ROHDE & SCHWARZ % ARIB/NHK #
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F T o D ZE R ERERIEE T L AREE UHDTV

$X LR R Rk i N R - UL A RS
5|40 DVB-T2 %> 8MHz #f % 5 2 = £ plen® % » i{ ATSC 3.0 &2
"'\‘ﬂl’b#ﬁ‘? 6MHz-}};F\g‘a]E'§"L},&r]’;4 rq%_l?_—} X Lgb'l#fl}b’

PN E R T AL TR Y 5 8 R&S a3 BB B Rl & IF
2

T
\\\ﬁr
N

TR NARBROFTELIEFEFELLETREPICL 737
HEREET S G > AT PERGREIFBMIIRA K
UHDTV % E %2 %ﬁ@ﬁi&lj PR Akeng Y &5 0 &2 DVB-T2 -
ATSC 3.0 2 ISDB-T2 = R4t 3 & e S 3 ez AR - 1L
WG AR CBRTAMEL AT D LR A Y ¢ 217 DVB-T2 R4
WS R Bl AR LR F M AR AR E X R
o S EEX R -
= ~ WK %F (Source Coding)
FR S E  UHDTV B * FisiRE > A7 3 *v?ﬁifi?,ﬁﬁ»#ijﬁ*ﬁ%
# e~ d 4% R (Color Depth) ~ & ¢ 3 ( Wide-Gamut RGB Color
Space ) ~ % # fi # ] = % (High Dynamic Range Imaging, HDR ) ~ 3D
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T W% %k > %8 % ITU-RBT2100 2% 2 #icid 75 4% o
%% 45 > ITU-R BT2100 #-# < # ¢ 7 ITU-R BT.2020 #-3# <

293 F o R S8 7 e &2 ITU-R BT.2100 # HDR 3 »

\\-\

Ho (i 0P R ka > pas A @k g F L 42 ITU-R
BT.2020 % % 3 > F R4 ¢ % & ITU-R BT.2100 3 30k % 1%
Bo X R AXREFSHRPI BT a0 DB B aug o HDR %4 >
d % HDR 5 3% 5 fiHs 0 2 RS T Y 2407 0 FHIR
rodd - ERATLLIER RF N RRIFE L A G AR

0 v %4 #-ITU-R BT2100 2 % 5 UHDTV 30k nfb R2 7

S

&

7 #-ITU-R BT.2020 i » #c i T ARFLAFRH ¢ » & HDR =
RS~ o d P FER

¥ AR ¢ B84 > 52 UHDTV #-4x* BT.2020 28 > & ®% + 48
B A dd BEF o MO S5 DCIP3 & #4085
Bl p p pEiFS 5195 Ree709 & 345 Fl > & i FI B IR

Lo i ARG ® 4e ~ ITU-R BT.709 2% 2. % F F (HD)
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Fo8 BCLRTEBFRPETIER] REHERP

AP R BT RT AR RF Y ES AR
BRG B RARTRT L HITRPSHEL AT ENE - § 3
THEE R LS FASHERTT D PR L R
oo 2 T2EHATHETRTLLHITRF R FERG g AT
AT & PRI LT P R o AT R AR o

272 RPFTEBIAS
$w B p 3

)

|

. %—.ﬂi‘H*
= | @&
&) |

aREse LA iEye g

AT AT & A

B om| & om M
¥
.
4
(ﬁ}
%

OB AR TR ARK K F AT

F T AR P T AR -

BRI Rkc B m AT AT 4

FZ B ARP LA LWREATH PR R B2k
o B EaRTATE LIRS

A8 B R4 (ETSI) _

BI® HCRMTATAIERE | ATH ATSCHC RMTAT LI ER
P M A5 (ATSC) AP B 2R

B B EMTAATLIMARA | A7 ARBEEERTAAT 412X
1p M L4 (ARIB) % A0 R

o KERATATEI ARG HRF

R B AMRTAAE 2 WA R B

L 677 & #(MHz)

5 N BE ol AT ARAE I 2 4 5 2h=0 5

A IE ¥R £

R e

F4E I ERATATE LT K
TART L f (DVB-T2 ~ ATSC 3.0 ~ ISDB-T2)

LA SR




SAE R il o LR
(DVB-T2 ~ ATSC 3.0 ~ ISDB-T2)

L S (S

AR RIS S B R B
(DVB-T2 ~ ATSC 3.0 ~ ISDB-T2)

B K ARTART L REP
SRR

¥l B B ERTAT A

20 B R T
T T Trs
FLC B MBI AT B R

¥z B R RTART L

, ‘_E‘z‘!:.:’i%‘{
AHFRRF R
ek faER L
¥LT o i m RT AT e )
o d 5 m e T Bt %
AL 2 RE

2L % { - ATH 4K~ 16K 2 32K &
BT A BT RS Sl (2
=)

ii EERATARTLTLARGHT 2P

ch o EL R EMRTART LA
RS R AL 2R TR B LR R
& (B

AR AL RE o

- BL B T AR AR R
S

'\

@gﬂ&?»‘!'}

-l

o
_l_

-~ RRETRK
AEEHRE R 2T LR AREEATH CHEE BB

1 #3#THRATH

(1) #ciz @ AT AR R %A (Source Coding) & 45 11 ez 5% A 7
WP REL . KA RSP ReE W R AR
ORI R c e ERTAT A S RAFTLM

(UHDTV > f347 & % 7680%4320P 2. 8K TV & 3840x2160P 2
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(2)

(3)

(4)

(5)

AK TV)~ 3 2 F 24 (HDTV » 247 & 5 1920x1080P &t

1920x10801) % H i Hchp & 4§ PR IS o

i@ R T AR E %S (Channel Coding ) @ A F#kc i & 2 T 4R

TR FRDVB-T Ak @5 » St S e TAL BRI
% DVB-T2 ~ ATSC 3.0 & ISDB-T2; ¢ * COFDM #c i3 %

s T ERY RBIFZAREE e 7 256 QAM ~ 512 QAM -

1024 QAM % 4096 QAM 7 ¥ 3 * F MIF A A %3 0 #5

FRePRAR S IR E 28 MELAEA] > Al - TARAEE R o A B

MIFE BleA % 5 B o

§AER DML B AR EFERE G GRS T 2 Ak

p o HDTV & * 8bit > UHDTV R4 * 10 bit ¢ 12 bit °

}%5&@‘5: ?’Eb’lc/),\%?#:,(h‘xﬁ‘.m;]fftrﬁgﬁ;, SR BI B ’]‘:}7%5{
2 o
% % ik # F] & i (High Dynamic Range Imaging, HDR ) @ *+ . %5

DETEREE S FLINE N EX TS LN R Y

e B9 fk 45 [l 2 P o

(6) 3D 5 # : HDTV $# * Stereo #it¥~5.1 2 7.2 k%> UHDTV #¢

® 51728222 ko
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P F = & UHDTV i * Hprtf i > 4e » J ViR R ~ B

BT.2100 £* BT.2020 2% 2 i it 5 $% (A kit —

it o )e “,j% BT.2020 ¥ BT.2100 *F > F]3\ RIR {7 % Hcp

% 4l i1 12 Rec.709 i% 5 450 > 2 i7# ITU-R BT.709 =

rz 33 F (HD) S8cif® (= )

(7) AR SGEIE UHDTV @ 5 % § »c 5 434 %45 ( High Efficiency
Video Coding, HEVC/ MPEG-H Part2 ) /& 4513 o

(8) % 3UBHEHEE : £ * AC-4 (Dolby Digital 5.1) & MPEG-H &
MPEG-4 AAC # MPEG-4 HEAAC # MPEG-4 HEAAC v2 & 43
o

(9) iR % 15145 4 * MPEG-HPartl 2 MMT (MPEG Media

Transport ) ;% o

WP D FIRE N UHDTV 2R %S 5rhe * 2 £ 5 3 & 4

H.264 / MPEG-4 ~ 2 H265/MPEG-H > % *t § 1 £2 %

& 0 P& * MMT/MPEG-H Partl -

(10) 2 g steb: 2 2 RERREE RREEREZ 3 AR 1820
SEEIREREATERE R AER o
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PR ERER RBERES L - s 2 B
BOREE O SRR 2 R TR EIAS F B2 LR o

(12) @hectsp 53 ) RBE- AR I8N FEE >2RERR

LA BETREAGRIAIE FE ] RER -
(13) §i4p = (Carrier Phase) © fidp ik 2 8197 A 2 2 4p = 21 it

RbeRieTAL 2 F e B EF2LApLE o

P {945 DVB % # 2 Measurement guidelines for DVB systems

B2 2 > DVB-T2 #73 § ik AP i Sodic > 20t A 2R g5 37

(14) m % B+ %4 4 # (Low Density Parity Check Code, LDPC) :
A B e- A N 1 @ﬁ%lﬁ%ﬁ:“ B A FL
Ao

(15) BCH #(Bose—Chaudhuri-Hocquenghem code ): 7% — f& 4 ‘=45

Hfg > NgAF R L S BRI TR TATRAS o

(16) #=t5ik 2% (Amplitude Ripple) @ % — 33 % 45 B2 e o

81 ¥k B 737 A7 7 F2 > Amplitude Ripple 33 5 R 154 7 o
http://terms.naer.edu.tw/detail/2417432/
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(17) #2248 (Groupdelay Ripple ) : 13 8518 i3k & 2. 1@ 31%] P
Az B TRETER A AP A B ehdpik -
(18) % 3554 F - (Peak to Average Power Ratio, PAPR ) : % % & tf-T

T (EFEESS )f'i RMS & = (£ 7 L3555 )2 b g

2. ”é?ﬁ“iii“']‘f

(1) #BEHFFIAREZR RKE : SDTV 247 & & 720x480P &
720%4801 o

WP D A¥ %2 HDTV 2 UHDTV 3 4 & *ﬁagf""f’ il \T"EH”'J% A S

® % 7 % AR (Standard-Definition Television, SDTV ) #p B 2 % & o

(2) S5 £ qpgfsforib ¥ SEAF 2 ¢ WS P RS R
BA A NPtz ke A ko rs BB o

(3) FHEIE R FHaRicErdkh L5

(4) LEFREE I FLTRBIHEEL S5 o

WP A RS R T AR AN RS rlf 2

8 J93p W fF 7 A7 1 I o Groupdelay Ripple #s3% 5 3t % it -
http://terms.naer.edu.tw/detail/1031671/
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%] Ultra High Definition Television (UHDTV ) ¢ % ¢ $2i% & ~ &
SR BB REFERZE 3D B DA RITR RN 0 LT hu
EFRFHAETRZ L A I RBEFPHEERE SR L M
UHDTV ¥ = ¢ s B HF ?#ﬁv“,fiﬁ.ﬁ%ﬁ% % B R AR HDTV 2. *
B RARLENRIET RERT VI
= HKERRTRTEIARXRAGPMRE

AERTHEREFTAR AL R € (ATSC) 2 p - &ALM 2

AR AR E (ARIB) #ici=TARZ AR R 4o -
1. ATSC
% 7.3 ATSC M= T2 24
- S 5L L.

A/300: 2017 ATSC 3.0 System
A/321: 2016 System Discovery and Signaling
A/322: 2017 Physical Layer Protocol
A/330: 2016 Link-Layer Protocol
A/331: 2017 Signaling, Delivery, Synchronization, and Error Protection
A/333: 2017 Service Usage Reporting
A/336: 2018 Content Recovery in Redistribution Scenarios
A/338: 2017 Companion Device
A/341: 2018 HEVC, With Amendments No. 1 and No. 2

A/342: 2017 Partl | Audio Common Elements

A/342: 2017 Part2 | AC-4 System

A/342: 2017 Part3 | MPEG-H System

TR KR AFTREP ATSC, 2018. ATSC 3.0 STANDARDS.

https://www.atsc.org/standards/atsc-3-0-standards/
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2. ARIB

% 74 ARIB § Mk T2 24

2 o L. 3

Operational Guidelines for Digital Terrestrial Television
TR-B14 .

Broadcasting
STD-B10 Service Information for Digital Broadcasting System
STD-B21 Receiver for Digital Broadcasting (Desirable Specifications)

Application Execution Engine Platform for Digital
STD-B23 .

Broadcasting

Data Coding and Transmission Specification for Digital
STD-B24 ]

Broadcasting

Conditional Access System Specifications for Digital
STD-B25 ‘

Broadcasting

Transmission System for Digital Terrestrial Television
STD-B31 )

Broadcasting

Video Coding, Audio Coding, and Multiplexing
STD-B32

Specifications for Digital Broadcasting

Tk RET LR

ARIB > 2018 o R34 (EF AT ) - F 4 o

https://www.arib.or.jp/kikaku/kikaku hoso/hoso_kikaku number.html
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-
—

C BT RMERT A F 2 B 2% (DVB-T2)

1. DVB-T2 i % $fsb5 48 Sk
% 7.5 DVB-T2 z_ i % 53b3 6448 28k

DVB-T2

&+ 47 & € 2] (RF Frequency Measurement )

%ﬁﬁ$i%%ﬁ$§ﬁﬁ +10PPM 11 p

e S B E AT 105%F: 2w # 5 (1150W)

#2 % (Bandwidth) SMHz

BR LS S

I/Q #=tg# T @ (Amplitude Imbalance ) £2% 1

I/Q& % 4 3% (Quadrature Error) +2°12

e ¥l (Carrier Suppression ) 10dB 12 ¢

Uit p = (Carrier Phase ) _114.4°

SH4E4E# (RF Spectrum) : &3@i84 SHEE 2 o chig 8¢

FRFRR o UL REEE S T

ér

|:

% & (Shoulder Attenuation )

o B‘wﬂ“ﬁﬁﬁﬁ I s~ 3t 37 dB

(+4.2MHz)
ek % R vtk 5+ (Spurious Emissions ) 60dB 12 }
A %453 (Modulation Error Ratio ) 33dB 11
i . % LDPC = 7 -] %t 1x107
45 %=~ v (Bit Error Ratio ) = Al
& BCH # 4 ) %t 1x107
3R Sl 40 ROHDE & SCHWARZ 2. £ pl % » %3 4 dcd » f * A RBE 2
FRFEEFETREPR -
2. DVB-T2 i =bg 56418 23
% 7.6 DVB-T2 2 #c ¥ b3 648 ¥
DVB-T2
s+4g 47 & € 8] (RF Frequency Measurement )
%%%$1%ﬁﬁ$?%& +10PPM 1 p

RS

R 105% P 2T 5

< (1150W)

#7 % (Bandwidth)

8MHz

s+4g 47 3% (RF Spectrum)

D BB S L ig s &

IR RS 0 P RARE A 2 TR
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B S O AU % ¥t 37 dB
K 2% % % (Shoulder Attenuation) A S

(£4.2MHz)
ik 2 Rtk g 54 (Spurious Emissions ) 50dB 2}
A %45 3% (Modulation Error Ratio ) 33dB 17 ¢+

. . % LDPC # Zf -] *+ 1x107
4538 -t (Bit Error Ratio) = Pl

% BCH # 4 -]+ 1x107
#ci4-p ROHDE & SCHWARZ 2. # iRt % » a5 %4 #cE » @ ¥ 3 A FIRB 2

|
=
-n\y
wn{ “ﬁr

-

3. DVB-T2 fj % sa & =b4 548 248

% 777 DVB-T22 fj & sc =3 i S8k

DVB-T2
4748 & € 78] (RF Frequency Measurement )
BEAEAR 5 2 T AR 5 B F R +10PPM 1 p
ﬂisrlki T B E A 105% 1 w4 % (100W)
#2 % (Bandwidth ) SMHz
sHipap ¥ (RF Spectrum) @ &g d sMgg 2 g s F R B R UL AR A S T3
A %4222 (Modulation Error Ratio ) 33dB 7}
TEL 2 R vtk 5+ (Spurious Emissions) 50dB 7}

L R4 R fcd 4 ROHDE & SCHWARZ 2 Rl % » (2 5 4 el > @ * WA REH 2

AR LB E IR SR RE R o

T EERATRTEF ML F SRR T (ATSC3.0)
1. ATSC 3.0 i 3 S:b% 548 28

4 7.8 ATSC 3.0 2_ i % bF=b 5 58 28k

ATSC 3.0
s+ 47 5 € 8] (RF Frequency Measurement )
SRR 2 MBI TR 0.0000011MHz
T F ] E Y 105%1: 1w # 5 (2KW)
#2 % (Bandwidth ) 6 MHz
sHapapc# (RF Spectrum) @ &g sMgg 2 g sa FR AR P UL HAEE S T3
A #% % & (Shoulder Attenuation ) =A% g s BRI S 41.5dB
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AR R s R R R E 5 41.1dB
=gk m (Ampl. Ripple) 0.1dB
#ut %k (Groupdelay Ripple) 33.3ns
2 %45 % (Modulation Error Ratio ) 30dB 17+
g Faps FaL
( Peak to Average Power Ratio, PAPR ) 10dB
3N S 4 ROHDE & SCHWARZ 2. £ Bl % » %3 24 @ » f * A REE
FESBEFETHRER -
2. ATSC 3.0 =z =b3 5+ 48k
% 7.9 ATSC3.0 23 ¥ =b3 68 28
ATSC 3.0
544748 & € 2] (RF Frequency Measurement )
SHIEAE K 2 AT R R 0.0000011MHz
%l B RS B E Y 105% 1 TR # F (2KW)
#7 % (Bandwidth ) 6 MHz

5447 3% (RF Spectrum)

DA F M L g M R R 0 U HERE R S T

AR LI B g 3 et
K #%% & (Shoulder Attenuation) ’ B ! :‘J

SN R g

B E 5 41.5dB
BB 5 41.1dB

3 %4528 (Modulation Error Ratio )

2r o g RA S BcE 45 ROHDE & SCHWARZ 2 € il

3. ATSC3.0 f§ % sc 3 b5 58 4%

% 7.0 ATSC3.0 2_ ff % s2 3 =L 5448 28

S GEFY S Y T ARRRL

ATSC 3.0

544748 % € 8] (RF Frequency Measurement )
BAEAE S 2 A AR R F R 0.0000011MHz
B e & E Y 105%1: 2T # 5 (2KW)
#2 % (Bandwidth ) 6 MHz
s+4E 48 3% (RF Spectrum)
TR

( Modulation Error Ratio ) 30dB 1t 2

o LA 28k & 45 ROHDE & SCHWARZ 2
S B RER -

2Rl %

2z, ¥ 4. PN
» R R ERE
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Iy BERATART EF M2 gt (ISDB-T2)

1. ISDB-T2 & 4 % &xb2 48 SH8 53 1 S ik

% 7.1 ISDB-T2 § 4 % Stk 2 5 S48 4514 S8

ISDB-T2

#7 % (Bandwidth) 5.83MHz

F U B4 5 (FFT Sample Frequency ) 6.32MHz
+ §“ A #p (FFT Points) 8k (8,192) -~ 16k (16,384) -~ 32k (32,768)

#F v BB (Segment Number) 35 (& %)
? 44 % (Carrier Modulation) QPSK, 16QAM, 64QAM, 256QAM, 1024QAM,

4096QAM

L JTAR S B ((Scattered Pilot-signal
Ratio )

8.3%, 4.2%, 2.1%

% 7 rp s (Guard Interval )

1/4,1/8, 1/16, 1/32, 1/64, 1/128

e 448 Y ss (FEC)

LDPC+BCH

Ll LIRA S BcE A ARIBHEZ BRS S 0 G L AT HE S G N ARBREZ TS L HkE

w7
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Juy

$z8 £FETLR (UHDTV) RT3 (2f)
¥-F  an

- N ERERERCEARTATE LS REST o FAL LT LRSS
Bz P - FxeREse L2 ESe BRI IHE-ARNTIR
R RPARE (T FEARE) -

SR RB TR ARR K HER IR T O AR N S R T AR

T'!:; %’){uf#‘ A w\*%-ﬂilgtf:ﬁéﬁaﬁﬁda i R

W

RN F3 L& T

(- ) & RNTARA A %AE (Source Coding) : EFREE SuAuEy JeJE
RALED R B ERE D REE W R AR
ALY SRR K RRATRT A SRIFFTLAR
(UHDTV » {247 B 5 7680x4320P 2. 8K TV £ 3840x2160P
2. 4K TV)~ B H T4 (HDTV > f#47 & % 1920x1080P =
1920<10801) % # i Bcfh B 45 IRA% -

(=) I @ R T AR E %5 (Channel Coding ) @ &% F#c i+ & 4T AR

TERHFET R DVB-T> A k@ H* v fiﬁifiéﬁiféﬁﬁf%

#& 7 7 DVB-T2 ~ ATSC 3.0 & ISDB-T2 ; # * COFDM #c i

ARPH S T ERTRFIFZAFES e Z 256QAM -

512QAM ~ 1024QAM % 4096QAM o 7 ¥ 3£ * F <14 & 23 %
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o BA AT IR R E 2 H D AEEA > Ak - AR
foooAB[IMEFE R RS S B o

(Z) ¢ FR B ERAMRIPETFRET G2 H T 222k
p o HDTV # * 8bit ~ UHDTV £ * 10bit &% 12bit o

() B8 % FLRPIERRF I DHR I Btk
2B o

(I ) % % i F = f§(High Dynamic Range Imaging, HDR) @ ** ¢ %
Bl F 2 R RHEAMY % R IR W BB R R
e B9 fi g [l 20 P o

(= ) 3D § ¥ : HDTV # * Stereo i~ 5.1 2 7.2 s v » UHDTV
FH 51 ~T2 8222 kkto

(=) WURHFEE CHDTV sk * H264/MPEG-4 AVC B 45152 -
UHDTV {8 3 * B »T 3 AR $ 5 (High Efficiency Video Coding,
HEVC) (H.265/MPEG-H Part2) /& 45t -

(~) 3 3URHEHEE - 4% * 40 AC-4(Dolby Digital 5.1)&¢ MPEG-H
& MPEG-4 AAC & MPEG-4 HE AAC & MPEG-4 HE AAC v2

(4 ) k%2 éi%] 3% * MPEG-H Partl 22 MPEG %-%d f?@ﬁ?l

( MPEG Media Transport, MMT ) #& ;¢ o
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() 30 S w5 g 3F S i 0220 A% 3 U O 3 e SR
T iar X o

(+-) R F: #FIEZ]K ml@%iﬁg*fkyiﬁgj—ﬁg’j

X o

;:,‘

(._L

Iy
N

SECEE FEEEE LRI CF ST S-S
B E R g e AL PR E RS S U E R AR
TRB N EAT A AR A S0 BT B G S A
Ft v HEZAL  HAEAAHE - AETRTER A
FRE2eABIARCBAMEZEFLL A Epd 2R LHL
BiEAE TSR BB F S 2.15dB -

(+=2) 7 %tg T »F EETRE EEE FE R E R RN Y

HE 273 (kW) 8853 42 E (dBKkW) o
(+2 ) &F4(UHF):45 p 300 7 ¥ ##(MHz)Z 3000 7 ¥ #+( MHz)
ESCTHT S
(F3) PREF hRr sy WS AT TR aATR

o

R

1

(Lt ) g gk 2 R d Ar b2 A > TAMEE kP &7

(+=) % (bandwidth) : 45 T F SAEHEH TR 245 F FR o
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(=) dppedEdidpd A F M RZPERRT L F MR 24
g o

(40 2Rl s s Pk L Bl 2 - 2 ¥ LA

S) PAEFTHERA R LR R NE B R F R

S ) RHRAE A AR MS BH (T IR M- B R RS )
2ok g2 ARRL ) R RTRE L RRT AR
(= +=z2) I a,x M3 A (Height Above Average Terrain ,HAAT ) :
Ss SR SRS o AR BT I A5 R o g i %
Mighte w2 BARFRFZ TEEVFRTETLBR ©
A2 ) TEEAFRINIGLZ - FT F L2 - AR
EE X RB LY s f A e d - AW R 45
B2 > d- FEROFEFHAIRNPEI LT IS0E
«‘}"‘”/fz"ﬁ-”iiaﬁ@zlﬁk & [ 200 = € 3f B
Bk A Bh2 AR B M2 B IR A RN AT
W AP B2 BHRFRPTIHE TL THR A8 R

br A5 0% B R R o PR Btk oAb BE2 BPRERE gl e

W

(Z ) MEREHEHE R R AT AR R R
- ’@% R XA ES R R 2R B
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(

(=

=1 3) iR TR F R RTRMLTHE S e o

:J-%\);f%ﬁ:;}%&%?p L”%,}#&ﬁis\ﬂm B2 (@ GHE ~ 2
SN EEETEPET I AR SR IPF

St ) FhA A AR 2 - FRRE T SR S ET
W2 P & FRA e

ZEN) REFR G -AFR SN B2 S - BFEDd S AR
RIS 5 BHEH D BEFHRES 0 R F L

S BEHFRE G- AR ERSEY S B RRS
i~ o

=) ?%‘R@ﬁﬁ%i@1#%&7‘1@5??4}%?%é*ﬁ%?ﬁﬁﬁ?%{%ﬁ
LR

=+ - ) R&(Field): 4p & E 2 FH BI)P 15— T2+ 2 Fh o
bldo - 2 LR BN 0 1T IFRIFLFL

=+ =) Bl=(Frame): 45 ¥ 5445 2 2 30F oo bldeo= $- 2 24
ode o RS BRIST - BRI

=+ =) % &' (Aspect Ratio) : g Blf=2 HTRLH 3 R 21t o

e ) BAMAERAE Al BIERSEES ST 4 W SR S g 10
D23 50 22 UARPFEERR > AW E R AT
R AL IR A ZA PRI RRAR O HLE
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7N\
Ju

-
X1

N—

:._L_.)
(=+-)
(Z2+~)

(2+4)

WIEFE VA T A - AR FT A2 - BAE
P BRI BEL P 0 2 S IEMIE 45 RIBG A
2 gAY o PR ST R F AR S B 10 223 50 22
o pig a2 AGER R L ®e > & FEES00 = % 0

ULIE RS R R B A T

i

V2 ACRR] RIS B AR B2 B S oo

il

PRHRA A A REET T E T R T
T2 RS  HrERTMAUHF A ERHE Ha sk
fob MR H o B iR 5 48 dBuV/m °

e P R Hp AT BhR TR Eg SN e

PR RR

ATk A S 0T 3000 AR (GHz) 2z B @4h s
Il TR X FEAR TR o

TR g R R AR e @RTAR -

bEMTA SR RhA L Ag KT R G R
B IL&EE F I s TGRSR R Y o
% 7% (Fading) * dp @M T Rk £ BHEAR - d RIS

FRUOTIALRZRNTHFRR2ZRRE -
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(z—+)

(z+2) ¥

(z+=)

(z+w)

PARARSE gy = B D B0 P 2 m AR LR S Y Ap

2 SHAFAT A o
RATATAE i B3 RS A 1 R 2 ST - B
Ap PR AE 2 RO RIASIRAE ALY AT AE S e RS
2o P AR AT B

B (D/U) gt B UF 27 o Bfe il 5 AR ST

e

B PR £ (2 4)

BB R 2 JFATE R - FFLE

B  hF AR T
AT RGP

Foip B o TR AR Hh

LL%’IZA\E Z\—/T ’ E]J'_‘.. 10 T’ﬁﬁij%jfifgl’L

foo #0200 BT TR BT AR

He o

3B bR G 2RENREZ R EAEREZ DN R AR

Fa» X >RERENEIRE FREATL Ao R R UR

BT 2 F s 5 5 800W i b 2 s g > H2ER R

PRMAT 5o
vk S rREMREE RBEEE AR S EEL
B bR ¥ 2 B X IV BB 2 LR o s ¥ AR

3 OAH T2 AR 0 B sk S 3 B 800 W(F )1 T 2 B
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o AT N S R AL L s 5 A BB A B
oo

(et7) frecdsp 5 RBE- AR 1 BH#N Y 2RE
UL A AT s X R BB E A R ] R B UBLIR o
LR LB R 2R 0 B d B e S H -
SW(§ )T 2 B4 B RATES A S SHBE AL L 1] B A5
Lk HaghPep 3 B sebten L sp oo

(v + =) 44 4p = (Carrier Phase): fidp fiFk ¥ 54974 4 2 4p = &1 4%
ek bdefe?TAd 2 4 Api > A FF2ApiL i o

(zLt=) K% R+ B 44 (Low Density Parity Check Code,
LDPC): fhatidm foggchi- fi > >0 { & Blie o 4

(= + ~ ) BCH # (Bose—Chaudhuri-Hocquenghem code ) @ % — f& 4
BFE o B NEAF R LMD S RS T B2

(= +4 ) #&tgaA  (Amplitude Ripple) @ % — 3% %45 ez 308 o

(1 +) #Huxj (Groupdelay Ripple) : 3 5Ll 83K & 2 B #yp*

BoEF 2 M GERERAAR L E Sk
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(I L+ - ) 4% a5 b (Peak to Average Power Ratio, PAPR) : % &
ety L > (o8 EHF) ",ﬁ%.“l RMS L = (%75 L3595
F) 2t E e
o BEERTATEIARKA “,ﬁ?/@ﬁ & PR o T SRR
M T G &% 4 ¢ (European Telecommunications Standards Institute,
ETSI): EN 300 744(DVB-T)> EN 302 755(DVB-T2)> TR 101 190>
TR 101 290 f= TS 101 154 5 B #ici> T AR 2 R b
I ~EFRTAR L B € (Advanced Television Systems Committee,
ATSC):  A/300: 2017 » A/321: 2016 » A/322: 2017 > A/330:
2016 A/331: 2017 A/333: 2017 A/336: 2018 A/338: 2017
A/341: 2018 » A/342: 2017 Partl » A/342: 2017 Part2 » A/342:
2017 Part3 5 B #ici> & AR 2 Rfe o
o~ - HALRZE A T4 E ¥ € (ARIB): TR-B14-STD-B31:STD-B32>

STD-B24 > STD-B25 » STD-B10 » STD-B21 » STD-B23 5 B #c i
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$o% WERATATEIEREHLP

C N AMTAME L TARTL 6F F 4 (MHz) & 8 F § A

(MHz) & -

NS B MDA 2 S BT R A (oA - )

1~ B ERTHRT L2 F 5 (DVB-T2) R e ¢

(=)

1.

A g bk
b4 AF % 8 ) (RF Frequency Measurement )
(1) SHEEF2 BAEIEFER £10PPM M p o
(2) AT AHF PR EN105% P AT HF (1150W) -

(3) # % (Bandwidth): 8 § # 4 (MHz) M p o

(1) 1/Q ¥=t§# T %# ( Amplitude Imbalance ) : £2%14 b o
(2) 1Q & %4 3% (Quadrature Error) @ £2°1 p o

(3) s ¥4 (Carrier Suppression) : + ** 10dB (4 32K
mode & iEEE B o

(4) it 4p = (Carrier Phase) : -114.4° -

8 p % g DVB-T2 4 % 5 8 MHz ~ p 4 ISDB-T2 2 % 4L ATSC 3.0 4% 5 6 MHz » &4 B =
‘E»’ fkfgﬁ%*%%%ﬂgﬁ;’ri_f 7'%"3’:‘;"5[’ v|‘jﬂ.b5':_7“ °
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SAE AR % (RF Spectrum ) & g5 8 4 SPAE 3 2. ¢ chfg 478 % 2
TR B ok SRR A 4 F 3B A $% % & (Shoulder Attenuation )
G S 1R %0 37dB (£4.2MHz) -

ik 2 R vt 54 (Spurious Emissions ) @ =+ *% 60dB -

3 %422 (Modulation Error Ratio) : = > 33 dB o

g i= =~ (BER): #& LDPC # -] " 1x10° ; &+ BCH #
o3 Ax107 »

B oR P e Rl BN B AT AT 4 A Sk ok 4

(¥t =)o

1.

(1)  SHAFAE 2 BB I B F R - £10PPM 1L p o
(2) BTG LA E0105%P T F (1150W) -
(3) # % (Bandwidth) : 8 F # A% (MHz) ™ p -

S 4F 3 (RF Spectrum ) © A3 3% SH4F 3 2. ¢F e 58 F % 7
FRo Ml HRE A 4 3 & %% 2 (Shoulder Attenuation )

(B AR ST IE 2 i S SO F R M A A
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4 F 3 A %% (Shoulder Attenuation ) & f 3 ETT‘}Y}%?J I R
+ 3t 37dB (#4.2MHz) -

3. FA %2 R 8 5 (Spurious Emissions ) @ * 3t 50dB e

4. A %453 (Modulation Error Ratio, MER ) @ = #* 33dB o

5. 4%~ (BitError Ratio, BER ) : & LDPC # g -] »* 1x107;
4 BCH # - * 1x107
FHRFRCH TR EN IR ARTIRT Ll R R4

CECTEDE

(2) W3sga:
1. 44 & £ p] (RF Frequency Measurement ) :

(1) SHFHE 2 BB F 5% A ¢ £10PPM 12 p o

W

(2)  HHITAF PR 105%P LT H 5 (100W )
(3) #F % (Bandwidth) : 8 7 § #A(MHz)u p o
2. A %4 (Modulation Error Ratio, MER ) @ = *t 33dB -
3. 4% 5+ (Harmonic Emissions ) @ + 3% 50dB o
CE LS T S S A R

Loz ) e
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Lo EMTART 42 B s E (ATSC3.0) A ideT
(=) sz
1. sHigag & & ) (RF Frequency Measurement ) :
(1) S S 2 A4 5 5 3% & 1 0.0000011MHz -
Q) AR LSRN 105%P L HF (KW ) -
(3) #F % (Bandwidth) : 6 7 § #A(MHz)u p o
2. SHAEHEH (RF Spectrum ) @t 48 4 547 38 2 *F oo &4 74 o
TR B HARAE A 4 F 3B K 3% % (Shoulder Attenuation )

B2 420 B S URGRI BRI 5 41.5dB ;£ A 2R A S

i
=

FeB Pl G 41.1dB -

3. #&tgm (Amplitude Ripple) : 0.1dB -

4. #it 2 (Groupdelay Ripple) : 33.3ns °

5. A %45:% (Modulation Error Ratio ) : = ** 30dB -

6. 353 F b (Peak to Average Power Ratio, PAPR ) : 10dB -
FHBFREHEERENEKCERTRT L FHERHR L (0%

%\'VL")"

(=) g
1. &4 4E & £ p] (RF Frequency Measurement ) :
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(1) S8 2 A4 5 F 37 & ¢ 0.0000011MHz -
(2) T A PR EN105% P T A F (2KW )
(3) #f % (Bandwidth) : 6 F & #(MHz)"2 o

2. BPAEAE# (RF Spectrum )@ P 38 SIS 2 vF enig 824 2
TR B ok SRR A 4 F 3B A $% % R (Shoulder Attenuation )

B2 IR AW AR O U BRI S 41.5dB ;& A 3R A B

«._.

E B BlE 5 41.1dB o

i
=

3. # %453 (Modulation Error Ratio, MER ) @ = ** 30dB -
BRG] E R AMNTHRT Rl F R A

(4ot e )o

(2) W3sga:
1. &H4p4E & £ p] (RF Frequency Measurement ) :

(1)  SHHEAE 5 2 A 4R 3 B 3F & 0.0000011MHz -

W

(2)  HHITAF PR BN 105%P LT F (100W )
(3) #f % (Bandwidth) : 6 § & #(MHz)2 p o
2. B %4:% (Modulation Error Ratio, MER ) @ =+ 3% 30dB -
FHRE SRR e R ERTART A el RS
2 (dtitdew ) o
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Lo B RARTAT A2 5 s (ISDB-T2) ko™
(=) sz
1. # % (Bandwidth) : 5.83MHz -
2. F P4 5 (FFT Sample Frequency ) : 6.32MHz -
3.+ i\? # % P (FFT Points ): 8k( 8,192 )~16k( 16,384 )~32k( 32,768 )°
4. HE I Hc¥ (Segment Number) : 35 (& % )
5. i # % ( Carrier Modulation ) : QPSK, 16QAM, 64QAM,
256QAM, 1024QAM, 4096QAM -
6.~ $7AR st Bt ((Scattered Pilot-Signal Ratio ) © 8.3%, 4.2%, 2.1% °
7. HE Y (Guard Interval ) @ 1/4, 1/8, 1/16, 1/32, 1/64, 1/128
8. W ¥45%ss (FEC): M % R+ % & 445 (LDPCcode) 2 BCH
7S (BCHcode) °
FHRFREETRENRIAAT AT L AL FHEETHR &L

(4ot T )o

S O N A e
(=) HEARTATE IR FEF LIRS R o
S) WEERTREEIM BHEY LA R L o LRI
MAEFE-FR-SHREEHFIUATAFPELE S FXE -
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B e BRI A KT R 2 B B A B2 E
7 F42E 10 & B o
(Z) HFEARTHRTETAREHRARASUPHIER R T &

B QPF RS IERE B R o BB RN IREP S

(=) 2FEERMTATE2HHPRHIAF L 10 #X (kW)

(=) ZRF-BEREARNTATLHONEIRIZBEFF &

ERBIPFES RS R RCERTRTE IO 46 F 2

T A% R (HAAT) 2 #rH 2 & ~ 3 »uig 55 5 (Effective

Radiated Power ,ERP) '] o # - iz @ ML AT 4 37 35 &

WHFT ERRPFIRE LIRS o 113 74 5 645 B

FERTAMT A2 HAAT > 1 2 Hip$h a2 ERP %% i@ o

2 ERP %4 @7 22 &4 32 HAAT 3 R2 T 4 >

% ERP # S {6 > H el @ AT ALEL2 03 F B a0 i 3%
TERAFHNISCE2 BrinE#Em -

(=) # UHF A B RRTARAEE 24 3 3 2 EARTART
% HAAT & 2 4p ¥t jis2. ERP E R 40T o
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1. B @ MTART £ X 4 HAAT £ E 308 [ 30 365 o 2 » v 3
5tz % < ERP 5 1000kW o

2. T\ ARTART 4 R HAAT =42 365 2 ¢ » i+ ERP
BT LAT2 o &7 HAAT ¥ F @97 k2. ERP &> ¥ 4|

LA SRR UEN N SE Il A

Antenna HAAT ( meters) | ERP (kW)
610 316

580 350

550 400

520 460

490 540

460 630

425 750

395 900

365 1000

3. I ARTAT 4 R HAAT £ 428 610 = ¢ » H . < ERP

/A
g

El

d T 5] 2 Nz 2 0 ERPMAX = 72.57 - 17.08 *
loglO(HAAT) # ¥ -ERP ¥ = % dBKkW>HAAT ¥ = 5 2 2 o
Lo s EREH
%%@&&tﬁﬁﬁﬁéiﬁﬁﬁﬂ%ﬁ#&iiﬁ?ﬁi?%ﬂ
TRFEEF IR E T IR BT A G bl e BB R
TaREEE BFHEDZESTE) I TS BRI R

TER AT R EXE FE 51T T 5 N
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R At TR S Ry BN SR P AT

HTEEFLARD > LR RS2 TR

.
}~q
&

EMRTT L F R SUEL 2 R

() ERMFAHELECRF 28R o

() LB FELZTEARS g oo

Lo HERTALE AR Sl A S AT T B
B & R ARA 52 DTV 24 NTSC AL S 3] T 4

EESH T SR

vt
*
D/U (dB)
s 15 #47 *
ks h 3/4;1/16;2K | 3/4;1/16;8K
N xBW
=L FR] + BW -25.9 -24.10
T HRAE -BW -25.6 -25
e 47 1 20 19.80
+6BW -37 -38.90
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+12BW -34.5 -36.60
-6BW -36.6 -38.7

Taboos#f g

BW=6MHz
$2f HERATRTETRAEHT 2R
Lok g ATT AL DR R G FACE 2R TR

BiERE (doffsd =)o
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RABEFFAR (UHDTV) $LFET 5

e R P
- F B ELABDE o
- N GFREFERCARTARLTELSP CEET O EFLE | ABABE o

<
=
3

TAGHEA IR FE > FRTREF e LS
I R AT R RRTART LR (T

)

~

d\%% ST F_L ARIK PRI A Y A R E
BB T AL B O B I R R T RT
E

AELR BT oo

(

~

_)5'
g 2 (= A gep o HDTV4: * 8bit ~ UHDTV:

7"%#’ LI E K AT L

) B @ AT AR %S (Source Coding) 4y
Mg N AR T AR P BEL o D
Bl BT RHE AR S @D
R cHEERTART A SRIAFR
i (UHDTV » 347 & 3 7680x4320P2 8K TV
#3840x2160P2. 4K TV) ~ B 4 7T 4k
(HDTV - f%47 & % 1920x1080P # 1920x1080I )
28t fchp R IRGE o
i | AT AR E %#% (Channel Coding)
R 2 NTARLT £ RHFE* 5RADVB-T» 2 &
Wi S Sl TARBEEE S 3 DVB-T2

M

ATSC 3.0:¢ ISDB-T2 ; # * COFDM #ci>3 ¥

HE o T EEY RB 2B RN 7 256QAM ~
512QAM -~ 1024QAM % 4096QAM © 7= ¥ 4% * R
MEEE B ES N A BT RS
PRUSLARAl > Ale - TARMEE N o & By
EREAR S BE
DA ELv gl st

i E 28

FLER ARAR PR R R R
* 10bit# 12bit -
BRI IEr T LRPEnREd HAE
i#d Bt PR FgF o

 f& # ] = #(High Dynamic Range Imaging,
HDR) : ** % " ] (5 2 T 4B
AR N G R AR U R oS
i -

sy * 1 '?

- ~ A RKUHDTV#-3F = 225G
AR AR EE  H
@ﬁﬁr}\ 5 p 6’]‘?’1 FK
B 2t T AL B
RSB EE - S FEE
RBHRFE N F o SR
1 i ST AR
A B Lk IR G %
W3 okl o

SR A AREET
TALRE o

WP AT X MHDTVZ

UHDTV: i & 4P 1% > 2

IR AT R AR

( Standard-Definition

TeIeV|S|on SDTV) #p R 2. %_

13

=~ #HUHDTVZ = 5 %

E

o ATH & LLIFR &K o

CRTHR I B TA TR
%5 o 1;%]3:]?’!4]33
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3D4 ¥ : HDTV#$: * Stereodtjis ~ 5.1%2 7.2 %

2L UHDTVH # 5.1~ 7.28422.2 s %t »

K‘ﬁ;‘%@%%’fﬂ #® :HDTV R+ * H.264/MPEG-4

AVCE G5 - UHDTVIF 3 * § 225 AR S fh
(High Efficiency Video Coding, HEVC)

(H.265/MPEG-H Part2 ) Fi‘fﬁ%}-ﬁ@ o
B AR AR g% ot AC-4(Dolby Digital 5.1)

2 MPEG-H & MPEG-4 AAC & MPEG-4 HE AAC
& MPEG-4 HE AAC V2R S5k 2 -

(1)

Wik 5 31%1 I 58 % * MPEG-H Partlz. MPEG

S @@?J ( MPEG Media Transport, MMT) #

N

(+)

23 ET%W«?J a4z

o

R Y S EE R TR

3331 ~ L AT T 30 K o

(+-)

(+2)

(+3)

(=)

(+-)

(+~)

(+4)

L SRSl

ﬁ@?wﬁéﬁiﬁgﬁ*%
]"A&B’Tﬁk R E o

:&ﬁﬁ—tiﬂ.{n‘ tdp- A 2 B M F
FAMR o bl - PR E B AR b 0 A
SHEHHRAAFLERRM TR &
ﬁiﬁﬁ%ﬁ*ﬂ%’ﬁ%%ﬁ»ﬁ%ia
Moot HEEL AL > HAX RN

FoARIMvEpL ZH 2o AR R
BHRELZEAL A Epd AL L BIE
AE = 2K E 521508

vﬁﬁﬁ,ﬁ#?ﬁr SR EAREE S kf’:&{ﬂ@'?l
*»AEHF 2o BERZFL (KW) 2%
A B (dBKW) -

AZ % #E(UHF) © 45 3007 # # (MHz)
30007 # # (MHz) 2 & THF o
Folsy A P E R R F
M2 AT A o

A AL 2 B EF e o TR
DR N S S

47 % (bandwidth) © 45 T & SHAEAE G AT Ik 2
ﬁ%%&o

AppAE s AEWMzEPAERT L
et 2 Ji;l‘__t o

A R P B R -

T T
- e
S

o THI3DY B¢ ¥ A o
WP FRSE SUHDTV
AR > A 2 F IR
E~RéE & LEFR-
3D% B8 & 0 RGN
ITU-R BT.2100 £ ITU-R
BT.2020 2 # 2 #ic & it % &%
(piz— sz ) o %
BT.2100¢ » ¥\ WL 7 5 #ic
i % % ¥ 1% 12 Rec.709 1 4 &
® > e ITU-R BT.709 2
%2 %4 F (HD) %icitit
(=) -
w\%ﬁUWHVQ%@ﬁ;
%

o i
o ATH 1
P TR Y AUHDTV
S TR 2 R OB
3 H.264/MPEG-4 ~ %
H.265/MPEG-H » %+ % 1 ®
2R Pl * MMT/MPEG-
H Partl -

WP %23 %4
UHDTV i i #8224 o 12 5%
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L SR 3 % g
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+-)

(= +2)

F" d ?};F'H&ﬂdif‘%}i #p
bz F BB TR B LT HRA o
THRE Ay R MR EF (L RS
M- BARFER) o M2a g2 ARELG
BiEX RATPFZARTARBR o

o A% ®E & (Height Above Average
Terrain ,HAAT) @ 3p % 84 % g 547 < 4p
%%lbyﬁigg,ﬁ$§ﬁ%mﬁﬁ
ez mE R TR A3 RATIEL
PR

Tiap 8 R NI gh2-dagT+
R 1 IEYE 1
o f R e - AR FIRADR 22
L‘z%— 3 PR &P’ﬁ—%% A %32\ 2 315

E’%i%ﬁﬁﬁﬁﬁL #@ﬁwgyz

A B2 ARFRPTHEE > L T2
PGB OR R MNED ARR] > B P
thad B2 BEERGE M50 o

SE R R OIT AT
LOCPERZ e BETT s @I T B R < O R
ENTVFTHFRRELTE o

Ml et dg Rk A SR AT L TS
= o o

#de D Ap BRI I 2 S Bl o 2 Bl E
(B E ~z LiE) » 3 g FLrira

'5;‘2-'50

Bl 4y W 2 - aF s 2
4 %.mﬁ;}a—'-é;;&%gﬂ; F]'?gi’»’zi'r;/,,\ o
<%%# - RS R B - B
ﬁﬂé%&ﬁﬁﬁﬁ*’i_@%ﬁﬂé
%&ﬁfﬁﬁ$’@ﬁﬁfo
TE S EE R
d&ﬁﬁﬁwaﬁﬁﬁ*°
TR BB © g i @ TR & i
ST AL B2 R

HBSE

2 AR ARG BT S
LR EHRARTA
$ AT AL IPTV %
Har &g bpFARL
HE ot o v 5
® 2 AKT AL R AR R -
NEVE S 1 7/’Lad £

B E T

%

5i£3°
o f i 7‘5 BLEE o
s FIFHRF LG LK -
L S W 3 i
%iﬁ&%%’ﬁw%io
® immRAL:
— SRR LR 2 AR
SR S H.265 0 p AL
% it {7 H.266(Future
Video Codec, FVC)4h21 /&
PR 2 AT o ApR Y
2021 & 3% ARV EHY
B3 o
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_:_—J-,\)

(=z+4)

(z+)

B3 (Field) : 45 &3 22 FH BP0 &
- RRF I oo b H- 2 EFR
BlA5p > (F— XA FME2HFd o
Bl1=(Frame) @ 45 ¥ 544 2 230 H o &)
SH- 2GR RS BERST S
- BBz -
%% v (Aspect Ratio) : 4pBlt=2 R & #
BRI o
B AR i @RI ST R H
BtX AR BE102 2 25020 2 FF 0 AP R
FEBH > M@ A AF L E AL
Pzl TF2ZEFRER N JLAE
SR RS ILEE EESEEE E
F o2 - B B SR M gL v
oo >3 BiEARIRAb R g A F 2 g
4 ’ﬁﬁ’?“*ﬂ“ﬁi’?—“’ﬂ“* Ay %104 ‘31350

= Fs’.“&ESOOA © s f ﬁgjégpa— mijw
BLo kA% BT L A3 2 A5 0%T 7
P ¢1§%ﬁ*%ﬂa.ﬁﬁﬁﬂﬁﬂ
R 2 pr L_*ik"ili'r VT E T
FIRRESTTF20 ] TF 8 R - &>
£ RT AR ._UHFat;',ﬁ;m PSS WL =
58 B 1R % 48 dBuV/m -

FATR AP AR A T BRI UG
WY B R E G 2R R

AT ¢ 4p#E & 1030004 A& (GHz)
A E R R RN 2 R
ﬁi‘ﬁi?iﬁ‘» °

A AT R %zi’ ®itF ]‘\i ?{*U&PIFLF'
(A SRS EE b RLUESEDY S

% ¢ (Fading) - g @R % F LA L BHHE

A2 d MBI A TR ATIACART HR
Bz 1A -

e A AF 1 :#F]”ﬁ:iﬁg\ljiﬁu P2 @ RT M
W AR 2 B AR o




(z+2)

(z+=2)

(z+w)

(z+1)

(L)

(22-)

HOAFHAEE  dp .ii'ff?iéﬁ:fﬁ pedpig b oipleh T iR
2 BPAEARGE o fedp FeAfAE 2 i AR b R
AR HE L AR 5 iedp PR A 2 PR
R AT AT -

w£ (D/U) 23‘%%1‘3‘3—”‘ T_E =T o BT
B aFRRE TR - F e H g
Rk R EHEET R (F4) FER
Fezovh o FALE R - FE o AT KT
BLEER R gL F i« TR ENF
Hap B2 B iE o R E AR
o0 Bl 5108 w0 i %%ﬁwﬁiﬁ%%
B0 A0 R RTIEE AT HRA
SRS S ¥ 9

A A S 2 REMREE R AR
AWMEBER AR A N FFED>REAE G
BE REWNIGR - HEIL BYTRF BT
Ao T g S 5800 WL b 2 kA o B
MER KD ERT 5 o

edrh G2 REMREE RPBHARE 2
By LA FaraEgiEs g ¥
EIA H 2 MER o st L TR T R
2 fcAl s Horbd g s X A800W(5 )T
2 i%ﬁ* il S BBl SO AN
o HIMELB-p A B Sk o

i wtip-':é- ol RBPE- AR IR
e BB > REAERLT AT i RS
BT R FE ] RRBAER o i d Ik
AT U R 2 fTAR 0 H b g b S H -
BEEEW(E) M T 2 4 R
PEAL L AL Hagep 4%
B ah T L sk oo

{4 i (Carrier Phase) © ©hdp i & 3 5347
A4 2P Btk hitTA L 2 2
oA FEFZApELE

%A+ Bk %4 (Low Density Parity
Check Code, LDPC) : i+ o e gg ch—

foor a1 @@?lf'ﬁﬁ_“ A EL
SN

o

L
2]

»
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(w -+ ~) BCH# (Bose—Chaudhuri-Hocquenghem

code) : - f&4 gg > B %> N iRAE
Feo ML S BRI AR AR
,{;I% o

(e L4 ) &tgikA% (Amplitude Ripple) @ f&— 3
LR AT

(L)  #ux%% (Groupdelay Ripple) : f 85iid
WK AL B AR S 2 M R
KH AP A T gtk o

(7 +-) #3355 F v (Peak to Average Power Ratio,

PNm)%. A5 dRtgT S (o7 B
F) FURMSE 2 (& m Liast 50) 2

e
T

E‘%cﬁﬁ RARTETARAFER & AR
» I SR EH R G R ¢ (European
Telecommunications Standards Institute, ETSI): EN
300 744(DVB-T) » EN 302 755(DVB-T2) » TR 101
190 > TR 101 2904=TS 101 154 % B #ici= T 4R 2 R

I ~ERFTAR L B ¢ (Advanced Television Systems
Committee, ATSC): A/300: 2017 » A/321:
2016 » A/322: 2017 » A/330: 2016 - A/331:
2017 » A/333: 2017 » A/336: 2018 - A/338:
2017 » A/341: 2018 » A/342: 2017 Partl » A/342:

2017 Part2 » A/342: 2017 Part35 B #ici= & 42 2R

%:7 o

2 - BALEE A Rk A % ¢ (ARIB): TR-B14
STD-B31 » STD-B32 » STD-B24 » STD-B25 » STD-
B10 » STD-B21 » STD-B23} M #ic = T 42 24 o

- R AR f2
B TARLAR B AR o
WAk 2 i SRs T
1 DVB-T2 ~ ATSC 3.0
ISDB-T2= + £ %& % %
WM TR INLE €2

wmmww Hoge o
= i‘a—ﬂ’“%*@]/z i
&%gaﬁa@mw&
g o
LIRS S X8 & £
1 DVB-T2 ~ ATSC 3.0
ISDB-T2= ~ 8 & & » F&i7
B AR ATRAEEE
B R ARAP M 2 R o

N
) E-tﬁﬁ'

$oF B RMTAT A AR K EIRE

S N ERTARME 2 N ARILL6F §A#(MHZ)8
B 8 4 (MHz) -

- ~ P w g ADVB-T24 & 4
8 MHz ~ p 4LISDB-T2%

8 Jay @R T AT 5 1A 0 Amplitude Ripple $93% % JRt5ik 7 o
http://terms. naer. edu. tw/detail/2417432/

P 45 B F 37 A 1 B 0 Groupdelay Ripple #s3% 5 #u 2 o

http://terms. naer. edu. tw/detail/1031671/
8 PAPR: |x|121eak / |x|12“ms
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2 HLATSC 304 % 5 6
MHz » 4 @4 % i 3
P AP T ET A
_v'_‘;%gt’ TIpL R oo

A B A RT AR 2
_)o

HE T AR E 4R A (Aot £

B %

=~ FTVHFT ARAEE £
¢ % VHF-
LOW(Ch2~CH6) 2
VHF-
HIGH(CH7~CH13) -

1~ B g RTART 4 2 st (DVB-T2) R
4o 87

(- ) gtk

1. sag 4 5 £ B (RF Frequency Measurement )

(1) SPAEAE 5 2 W B4R 5 F 37 & P £ 10PPM 1 p o

(2) fﬁg?J IF o F ] N EAN105%F: 1T F

(1150W®)
(3) #f % (Bandwidth) : 8 § ##(MHz)2 p -
2. R 3

(1) 1/Q =ty * T = ( Amplitude Imbalance) : +2%
F\ o

(2) 1/Qf %2 453% (Quadrature Error) : #2°mp o

(3) s #ril (Carrier Suppression) @ ==+ 10dB

( 1232K mode 5 i = £ p])

4) a*r\ # 4p i=(Carrier Phase) : -114.4° -

3. SPAEAE S (RF Spectrum) @ &4 SPUEE 2 ¢ o
ot F R M HAAEA L TR RN
% j& (Shoulder Attenuation ) & & ;\ﬁﬁ‘éﬁiﬂ )
> 37dB (+4.2MHz)

4, zFk % R lg 5 (Spurious Emissions) o+
60dB -

5. 2 #4532 v¢ (Modulation Error Ratio )
dB -

6. 483~ (BER) : &LDPC# 4 -] *+1x107 ;

%

D% 2233

B

S~ ATHDVB-T22 3 % 4
[

WPl

DVB-T2z % &4 %#ciz 5 £

P L e 2 @ﬁ%]rrrﬁ'r £ e

i P % % DVB # #

Measurement guidelines for

DVB systemst&# <~ 2 > fcig

Ald ROHDE & SCHWARZ#

EARhF T pEE o FE

$g 2 A -

N,

“~

87 252k % fcé 4% ROHDE & SCHWARZ 2
BWEFEFHRE P -

88 ;,; -+ 14

‘g'ng’”’ 3}‘%*}&@?} IR FIFLEREE
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#BCH# /4 -] %+1x107 o
B RS ERENKCERTRTE LT H LT R
SdrEk (dotid =) o
(2) #gs:
1. &4 & £ Bl (RF Frequency Measurement )
(1) SPHEHE 2 A HE X R 35 R 1 210PPM 12 o
(2 BT E )L E0105%P TS
(1150W8) o
(3) #f % (Bandwidth) : 85 & #*(MHz)r2 b o
2. SHAEAE (RFSpectrum) @ fe g3 SPag g 2 ¢hen
R8s FRPE RGP U HAAEA A T3 RN
% & (Shoulder Attenuation ) & 7 32484 47 1 2_ ¢
ORI AR U AR L TR A
3% % ;& (Shoulder Attenuation ) i& %% k’#yﬁﬁﬁﬁl I R
<> 37dB (¥4.2MHz) -
3. 3k 2 R 5+ (Spurious Emissions) & At
50dB -
4. A 435 (Modulation Error Ratio, MER) @ =
*+33dB -
5. 453 = ~ v (Bit Error Ratio, BER) : “#LDPC# /g
] #+1x107 5 &BCH# 4 /) *+1x107 o
FHRF ST R E I EaMTART Fecd %k ke
Bt (et z ) o
(Z) BAeegs:
1. &4 & € ¢ (RF Frequency Measurement )
(1) BHAEHE 2 M BAE S B3R  £10PPM i ph o
(2 BT E o)A RE0105%P R TS
(100W®0) o
(3) #f % (Bandwidth) : 8F & #*%(MHz)2 p -
2. A 4%y (Modulation Error Ratio, MER ) : %
*+33dB -
3. ¥4 % 5 (Harmonic Emissions) : = *>*50dB -

P

PR E R R ERTRT LN D

et (Aot z) o

8 23 # 5 1% ROHDE & SCHWARZ r+ 1150W % % % % 8MHz 2~ 5 it £ ip 2 X

R R,

% 2% # 5 1% ROHDE & SCHWARZ r+ 100W 3 &+ % o 8MHz 2 3t (£ & iRl 2 &

BEPALFHPHNTAFELREE
262

Rl
*ﬁ




LB ERTART £ 2 F S (ATSC3.0) R E |- ~ g%

4o 9 Z ~FTHATSC3.02 A % %
(=) 2% sfsk &
1. s+ 4 5 £ ] (RF Frequency Measurement) Wl
(1) S 5 2. A4 5 7 3% & © 0.0000011MHz - ATSC 3.0F » Wir B3 &7
Q) BhasF S % 2+105% % € % F % E P> #& ¥ d ROHDE &
(2KW%2) - SCHWARZ # & 4p B & Bl 7%
(3) # % (Bandwidth) : 6 F A#%(MHz)r2 p o B o

2. BHAEAE S (RF Spectrum ) @ A sf P4 2 ¢k e
R8s FRPE RGP U HAAEA A T3 RN
% & (Shoulder Attenuation ) & = A % &% EWX"»@?] 4
PRl £ R1E 5 41508 1 % A 38 g S 0
® 5 41.1dB% -
3. J=tg 7= (Amplitude Ripple) : 0.1dB -
4, # ¢ ¢ (Groupdelay Ripple) : 33.3ns -
5. # %453 (Modulation Error Ratio) : = *%
30dB -
6. # 574 Z - (Peak to Average Power Ratio,
PAPR) :10dB -
RS ERE TR ARTAT L A%
EhE (dovitdm ) o
(z) gz
1. sHap4E & € ¢ (RF Frequency Measurement )
(1) SHHAE4F F 2 A 4E 5 % 3% & © 0.0000011MHz -
(2) ﬁﬁj MR ] A EA105%F: 2T P F
(2KW%)
(3) #f % (Bandwidth) : 65 & A& (MHz)r2 p o
2. BHAEAE S (RF Spectrum ) @ A sf 5P ag 2 ¢k en
fpotr X PR ML HEIEA L TR A
% ;& (Shoulder Attenuation ) & = 4 28 &3 }’/ﬂ;‘—@@?] l
JegP] & R 5 415dB 3 - A F8 o S s ) el R
® %41.1dB -

O 22> S i sk p ROHDE & SCHWARZ 2 Bl % » 45 Y i@ » i * WAREBE2Z T E 4
BEFERHRER -
92 253 75 % t% ROHDE & SCHWARZ r2 2KW 25 &4 % % 6MHz 2. %3t (TR Rl2 % % » F 8@ ki
B RSP T AT ELRRE
9 2> ATSC 3.0 foiplz® 22 DVB-T2 Ap - e 5 7 2B > gt 3na W ipl 44 Ea 2L
1B °
% =53 75 & 1% ROHDE & SCHWARZ r2 2KW %5 &4 % % 6MHz 2. %3t (TR pl2 B % » F 8Bk ki
LR REES £p SRR LS
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3. # %43 (Modulation Error Ratio, MER) @ =
*+30dB -
G R R E N R ERTART L LR E
4 (dotitdom ) o
(3 ) A
1. a4 & £ ] (RF Frequency Measurement )
(1) SHApHE 5 2 A5 4R 5 % 3 & ¢ 0.0000011MHz -
(2) BT )& E105% 1 LT A
(100W95) °
(3) #7 % (Bandwidth) : 67 & #&(MHz)u p o
. P %4y (Modulation Error Ratio, MER ) : %
*+30dB -
FHRPEEEEREN R ARTART LY F ek F
bk ER (Aovtdem ) o

Lo S ERTART £ 2 P s (ISDB-T2)
7 4T 9
COIER 'y
1. #g % (Bandwidth) : 5.83MHz -
2. + A P74 & (FFT Sample Frequency )
6.32MHz -
3. & ;“ A # P (FFT Points ) : 8k(8,192 )~16k( 16,384 )~
32k (32,768) -
4, #g - ¥ (Segment Number) 35 (& %) o
5. i\ A 3 % (Carrier Modulation) : QPSK, 16QAM,
64QAM, 256QAM, 1024QAM, 4096QAM -
6. & #74p 47 Bt (Scattered Pilot-Signal Ratio ) : 8.3%,
4.2%, 2.1% -
7. WE R (Guard Interval )
1/64, 1/128
8. #w M hih (FEC) @ K% A+ Bk 4 (LDPC
code) % BCH#5 (BCHcode) -
FHRE SRR ERTART LA
bkt (Ao'pd T ) o

1 1/4, 1/8, 1/16, 1/32,

CRSE

- B -

=~ #7HISDB-T22 3 % %
# e

P

22 %2020# 4 5 BiE s p A

S f e B 2 R AK/BK T

Ao P e d NHKB#E § & %

SRR BT S o g

WAREEZEEER LT

wE -

SRR R R

R

9By d s

& 1% ROHDE & SCHWARZ 1+ 100W ¥ &+ % % 6MHz 2 % 3
LEREER Siv R RS S oA

% %304 % ¥cE & p ROHDE & SCHWARZ = £ il % %
B SR TR

I ]/4’»
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(=) HIEARTAT £ X UFEF KT R {F 5
FA 5 RA e

(Z) IEARTAAT L IR FHEF Lo &7 2
woo R R AMAEF B CFR - BHER
AT AP FRE o Y e o
B alakTo 2 o B8 B2 @
* ®4z:8 10 &~ B o

(Z) FEERTAT & X AL EIRNA R ufp i 2
Wz HF 0 B E A BRI L R 3
Boo RAUBIETTHEED & D3 KR Ry

;PG mp
Z g o

L2 R EARTRTLEFERHE A # F IR AZ AR
(=) 2HEEaRTART L 280 Na 55 10
3 (KW) 11T o
(Z) 2RF- BPHREFEAMATRTLBLEIRTL
EEFF AEERLFL AR R
RTATE TR L6 2 2R3 & (HAAT)
AT 2. B+ ovadg B a5 (Effective
Radiated Power ,ERP) *3+] o & — #ci~ & R T 4R
TEWY GFEERFTEHRPECG L ESLAR
g2 0 11354 5 445 Bl R RMTART £ 2
HAAT® » 12 % Hjp¥ 2 ERP % & - »*ERP
S AT A2 L&y L AHAATR R R
4 0 HERPH St Hfici g AT AL
i E R T 4 R A SENTSCEL2 B
(=) JUHFIRES et @ T AT 241 532 iz &
RMTAT £ HAATE 2 4p $H & 2 ERP (B R §5 4
T o
L @ RTART £ X RHAATE 23080
3652 & > ¥ g 42+ ERP 5 1000kW -
2 B AT AT £ X MHAAT % 4216365 =
& s B AERPE T & 422 o % ¢ HAAT®
B T R2ERPE > ¥ 1% £ 7 2 g 1 &
e S
Antenna HAAT | ERP
('meters) (kw)
610 316
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580 350
550 400
520 460
490 540
460 630
425 750
395 900
365 1000

B A MTAT £ % AHAATE 4216610 =
s HEAERPET J T 7)oV idg 2
ERPmax=72.57-17.08*logio(HAAT)# # > ERP
H > 5dBkW » HAATH = 5 = ¢ o

e~ R HER

%ﬁﬂﬁﬁﬁﬁﬁ?ﬁﬁiﬁﬁﬁﬂ%ﬁﬁﬂ
2 AR PRI TR R TN R S RET
FUAR B BLATOR C A v b2 BB Y BT
TAEE S FE A P E) s T IEHEF
P EF AR CHARNFRARMAAAT G

FAIR > AR SRFR > R E
&’\B/T‘KF‘_"’ FEFTRASFERE - FTALT RS
FTHREAFEN AR ARTLFF LA
11,)5\ ot 2 —‘L;}ﬁ

.
Iq
/

B RATARTEF T REL 2R
(=)= %4 B g@Eivy ¥ oo

(C)EFRS BEEARE 0 LAERG o
(E)EFREFFLY > d BErgE LM

L i EARTAE BB S S HE B
Az F IR 0 L RARLAE 2 DTV 70
NTSCRAL G BLEE T T £ R T2 b ~ A+ 4
I St

A aE A

D/U

(dB)

R [ MEEF | 3/4; | 3/4;1

N 1/16 | /168
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xBW | ;2K | K
TR |+ - -
g | BW | 25.9 |24.1
0
M| -BW |- -25
HE 1 25.6
fe 4R 20 19.8
H#E E 0
Tabo | +6B |-37 |-
oSH#E | W 38.9
v} 0
+12B | - -
W 345 | 36.6
0
- - -38.7
6BW | 36.6

L EEEEATART AR LSRR T TALEL
PRI SRR RE (et =) o
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%t - ITU-R BT.2100

® [ %% 3£ (Image spatial and temporal characteristics )

Parameter Values

R fE
16: 9
Image Container '* Shape
HF i (kT xEE) 7680 x 4320
Container Pixel count * 3840 x 2160
Horizontal x Vertical 1920 x 1080
iR
. . L
Sampling lattice
E AR
. . 101 (3 a%%)
Pixel aspect ratio
% Fa & Fenth R A Gd 21+
Pixel addressing FevE R tkd P37
¥ (Hz)
120, 120/1.001,100, 60, 60/1.001, 50, 30, 30/1.001, 25, 24, 24/1.001

Frame frequency (Hz)
SRR

¥ (7445 (Progressive )

Image Format

irla: 7 BHR* e &k T{od-E 2 i ;% o Container is used to define the horizontal and vertical constraints
of the image format.

Alb:  WITRR Y BB R ARG N c AF FHIRT O B ETR A SRR D RO ET R e A i E
U BRI ARNREEL A PEL KRBT RANEAAR » A2 TR EI LRI R 2 & A & - Productions
should use the highest resolution image format that is practical. It is recognized that in many cases high resolution
productions will be down-sampled to lower resolution formats for distribution. It is known that producing in a higher
resolution format, and then electronically down-sampling for distribution, yields superior quality than producing at the

resolution used for distribution.
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® i *uivd ;2 (System colorimetry)

#KiE
¢ R&HE
o ] . .
£ 3 Chromaticity coordinates
Optical spectrum (CIE, 1931)
(informative)
X y
s ¥4 ped 630 nm
) ) 0.708 0.292
Red primary, R monochromatic 630 nm
R4
% H ¢ ped 532nm
Primary . ) 0.170 0.797
Green primary, G monochromatic 532 nm
colours
¥ 4 ped 467nm
) ) 0.131 0.046
Blue primary, B monochromatic 467 nm
*Fd D65 per
) 0.3127 0.3290
Reference white ISO 11664-2: 2007
ﬁjb g El’lﬁ;:
CIE 1931

Colour Matching Functions

® HDR # #2 %% 5 %% (Reference viewing
environment for critical viewing of HDR programme

material )
RS iE
Tk $E2 % f
) Neutral grey at D65
Surround and periphery 3
HIERR
_ 5 cd/m?
Luminance of surround
AR
<5 cd/m?

Luminance of periphery
B P P WAL CE AT Ay R

Ambient lighting

(Avoid light falling on the screen )

BF e

Viewing distance *

For 1920 x 1080 format: 3.2 picture heights
For 3840 x 2160 format: 1.6 to 3.2 picture heights
For 7680 x 4320 format: 0.8 to 3.2 picture heights
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B i B AR

> 1000 cd/m?
Peak luminance of display *
B cho| Y R R

<0.005 cd/m?
Minimum luminance of display (black level) 3

lac TR AT B RORE T URFRA R A LT LR RS TR T

) IR M2 enf|ARTEE o Surr

ound” is the area surrounding a display that can affect the

adaptation of the eye, typically the wall or curtain behind the display; “periphery” is the remaining

environment outside of the surround.

I 3b: RS GHE TR B

BT BEREE o B AERfRTR 0 @R Yy P RP iz

= Et—é E3E - When picture evaluation involves resolution, the lower value of viewing distance should
be used. When resolution is not being evaluated, any viewing distance in the indicated range may be

used.
E3cI T AT REKERED > B

» @ A ] %3 % £ o This is not to imply this level of luminance

must be achieved for full screen white, rather for small area highlights.
PE3d LY E g RB Y HPQ 0 & HLG (E®Epaki? ) s * ITURBT8I4 &% 3 7 1

% I PLUGE B3 5Lfri2 A 33 5
HLG (in any viewing environment),

2 7 T o For PQ in a non-reference viewing environment, or for
the black level should be adjusted using the PLUGE test signal and

procedure specified in Recommendation ITU R BT.814.

® PQ 32 LR 8 ﬁ.j 3 #& (PQ system reference non-
linear transfer functions )

3%

B~ 81 PQT L i ok
Input signal to PQ electro-optical
transfer function (EOTF)

LM PQ IS B
EOTF#-2L 4 4 PQT: BLpk & T &g o7 %%
Non-linear PQ encoded value.

The EOTF maps the non-linear PQ signal into display light.

%4 PQR 3 4 o i
Reference PQ EOTF 4

F, = EOTF[E’]=10000Y

v ( max|(E"™V™ —c, ),O]Jz/ml

c, —C,E™V™

where:

E' denotes a non-linear colour value {R', G', B} or { L', M', S'} in
PQ space [0,1]

Fp is the luminance of a displayed linear component {Rp, Gp, Bp}
or Yp or lp, in cd/m?. 4

So that when R'=G'=B', the displayed pixel is achromatic.

Y denotes the normalized linear colour value, in the range [0: 1]
m; = 2610/16384 = 0.1593017578125

m, = 2523/4096 x 128 = 78.84375

C1=3424/4096 =0.8359375=c3—Co + 1
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Co = 2413/4096 x 32 = 18.8515625
C3 = 2392/4096 x 32 = 18.6875

ﬁs?l » 1551 PQE # % I dic
Input signal to PQ opto-optical
transfer function (OOTF)

HF sk
OOTFp~ &4 1p $ 35§ S5k r4 B o1 S5k
Scene linear light.

The OOTF maps relative scene linear light to display linear light.

%% PQ sk & 3 S dic
Reference PQ OOTF

Fo = OOTF[E] = Gusss [Gros[E]]

where:

E = {Rs, Gs, Bs; Ys; or Is} is the signal determined by scene light

and scaled by camera exposure

The values E, Rs, Gs, Bs, Ys, Is are in the range [0: 1] %

E'is a non-linear representation of E

Fp is the luminance of a displayed linear component (Rp, Gp, Bp;

Yp; or Ip)

Fo = Gisss [Gros[E]] = Gusss E’

E" = Groo[E] = 1.099 (59.5208 E)°4 — 0.099 for 1 > E > 0.0003024
=267.84 E for 0.0003024 >E >0

Fpo = Gisss[E'] = 100 E'%4

ﬁ%l 25T PQR 4% Sdic
Input signal to PQ opto-electronic
transfer function (OETF)

R ML
OETFp: 544p ¥ 3-8 |4k 3 2L PQRE 5LiE
Scene linear light.

The OETF maps relative scene linear light into the non-linear PQ
signal value.

54 PQ T & i

FH* 45 EOTF ¥ ¥+ &g
- FF > OETF #-% 4 OOTF
Reference PQ OETF

Use of this OETF will yield the
reference OOTF when displayed
on a reference monitor employing
the reference EOTF.

E’' = OETF[E]= EOTF*[OOTF[E]]= EOTF*[F, ]

where

my "\
EOTF[F, ]= [—Cl +CpY j

1+cy™

Y = F, /10000

E’ is the resulting non-linear signal (R', G', B") in the range [0: 1]
FD, E, are as specified in the opto-optical transfer function

ml, m2, cl, ¢2, c3 are as specified in the electro-optical transfer

function.
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® HLG 343

LA il ﬁj 3 ¥ (Hybrid Log-Gamma

system reference non-linear transfer functions )

3%

PN
=2

@?J > 5.3 HLG R ## 4 & fic
Input signal to HLG OETF

OETFp: &f4p 445§ A% 3 2L G 5L
Scene linear light.

The OETF maps relative scene linear light into the non-linear signal
value.

HLG %+ T #& 4 S dic
HLG Reference OETF %2

J3E 0<E<¥,

E'=OETF[E]=
a-In(l2E-b)+c ¥,<E<1

where:

E is a signal for each colour component {Rs, Gs, Bs} proportional
to scene linear light normalized to the range [0: 1].%°

E'is the resulting non-linear signal {R', G', B'} in the range [0: 1]
a=0.17883277, b=1-4a, c=05-a-In(4a)™

HLG@?I LI TR Sk
HLG Input signal to OOTF

Scene linear light.

The OOTF maps relative scene linear light to display linear light.

HLG %+ T #& 4 S fic
HLG Reference OOTF®

F, = OOTF[E]=aY{'E

Rp = aYJ 'Ry

Gy =aY G,

B, = aY{ "B

Y, =0.2627 R +0.6780 G, +0.0593 B,

where:
Fp is the luminance of a displayed linear component {Rp, Gp, or
Bp}, in cd/m2.%

E is a signal for each colour component {R;s, G, Bs} proportional to
scene linear light normalized to the range [0: 1].

Ys is the normalized linear scene luminance.

o is the variable for user gain in cd/m?. It represents Lw, the nominal
peak luminance of a display for achromatic pixels.

v is the system gamma. y = 1.2 at the nominal display peak
luminance of 1 000 cd/m2.5¢ 5. 50

ﬁ%l > 5L HLG R £ 8 4 & fic
Input signal to HLG EOTF

2R MHLG B &
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EOTF#-2La 4 HLG 5ip 8 T &g o1 %
Non-linear HLG encoded value.

The EOTF maps the non-linear HLG signal into display light.

F, = EOTF[max(0,(1- B)E'+ 3]
— OOTF|OETF *[max(0, (1- B)E"+ B)]]

where:

Fp is the luminance of a displayed linear component {Rp, Gp, or

Bo}, in cd/m?,
E' is the non-linear signal {R', G', B'} as defined for the HLG
Reference OETF.5"
B is the variable for user black level lift.
HLG %% & s 3 Sl OOTF[ ] is as defined for the HLG Reference OOTF.
HLG Reference EOTF OETF[x] :{ x*13 0<x<y
{exp((x—c)/a)+b}/12 H<x<1
The values of parameters a, b, and c are as defined for the HLG
Reference OETF.
and:

B=A3(Ls /L)

Lw is nominal peak luminance of the display in cd/m? for
achromatic pixels.

Lg is the display luminance for black in cd/m?.

ha: § R & R kb A T e A T 2 B T HEEE P BIE R * 5825 him i - The inverse of this
non-linearity should be used when it is necessary to convert between the non-linear representation and the linear
representation of scene light.

:xB5b:Ap 4% i R Bk it 3 Eenfy ,Ji%l MEER R RS F ) ¥ & A - The mapping of the camera sensor signal output
to E may be chosen to achieve the desired brightness of the scene.

3x5c : bfrcent B @ 5 b = 0.28466892 - ¢ = 0.55991073 - The values of b and c are calculated to b = 0.28466892,
¢ = 0.55991073.

50 AAERET Y o FREHEBHEI A E (RD-GD BD) tha B> 27 57F = BEEd et chEr»ufd 46
R R LG 49 #E - Inthis Recommendation, when referring to the luminance of a single colour component (Rp, Gp,

Bp), it means the luminance of an equivalent achromatic signal with all three colour components having that same value.
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x5t EOTF#-ir8 b M R A B oS > & — B B AT BY U Sped Aul B 2 5d 24 o ipffanid s8g
7+ 37 % 4% OOTF - This EOTF applies gamma to the luminance component of the signal, whereas some legacy displays
may apply gamma separately to colour components. Such legacy displays approximate this reference OOTF.

5 AR E AR (LW) * 351000 cd/ M2 5B @ * St 4740 i F il fld B2 Bl B kR
e ERART R SN REFAE S e T o~ P2 =5 scdkF - For displays with nominal peak luminance (Lw)
greater than 1 000 cd/m?, or where the effective nominal peak luminance is reduced through the use of a contrast control,

the system gamma value should be adjusted according to the formula below?7, and may be rounded to three significant
digits:

y=1.2+0.42 Log,,(L,, /1000)

5g MR kel BV EE { Ren® F ok B i 2 - The system gamma value may be decreased for brighter
background and surround conditions.

35h: A4 Afer o TR ELERACEE=[0.0 1 1O B o o4t i1 B4R R WL P B RJILE 0 B
it o 008 ARELONE B2 Bt d Afrd By AN o BeE 007 Bt T 4os (FRv P
RACETER) > v RF2 T (LB) 5 /i * 45 “PLUGE” |3 % 5L - During production, signal values
are expected to exceed the range £'=1[0.0 : 1.0]. This provides processing headroom and avoids signal degradation
during cascaded processing. Such values of E', below 0.0 or exceeding 1.0, should not be clipped during production and
exchange. Values below 0.0 should not be clipped in reference displays (even though they represent “negative” light) to

allow the black level of the signal (Lg) to be properly set using test signals known as “PLUGE”.

2150 ¢ HLG OOTF#F w i #-4c™ o The inverse of HLG OOTF is derived as follows:

o a
_(ij(l"/)//BD
s o [04

Y, =0.2627 R, +0.6780G,, +0.0593 B,,

For processing purposes, when the actual display is not known, o. may be set to 1.0 cd/m?.

o7 For applications in which Ly is outside the range 400 cd/m? to 2 000 cd/m? the following

formula may be used: y = 1.2 * k1 82(Lw/1000) \where x =1.111.
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@ )5 AR Y'CeCRrZE T (Non-Constant
Luminance Y'C'sC'r signal format )

e 3 PQ#k & HLG# &
R', G, B'ehjr4 4 {R', G', B'}=EOTF }(Fp) {R', G', B'}=OETF(E)
Derivation of R', G', B' where Fp = {Rop, Gp, Bo} where E = {Rs, Gs, Bs}

Y'ehied g

Derivation of Y'

Y'=0.2627R' + 0.6780G" + 0.0593B'

¢ X REH DL P c. _B =Y
L=

R . 1.8814

Derivation of colour difference R Y
. Ck =

signals R ™ 1.4746

iba: 0 AN R FF - RPE R BEY SCB fr CR4A 7 2241 1Y ~ B4R » For consistency with prior

use of terms, Y', C'B and C'R employ prime symbols indicating they have come from non-linear Y, B and R.

® =375 A ICTCP #hiz 4 5 (Constant Intensity
IC1Cp signal format > 7°)

ik PQikie HLG# &
o L = (1688 R + 2146 G + 262 B)/4096
L, M, Sehd £5%
L M.S Colour & M = (683R + 2951G + 462 B)/4096
Ml > OI0UESPace S =(99R + 309G + 3688 B)/4096
L', M, S "Cchjm4 4o {L', M', S}=EOTF (Fp) {L', M', S'}=OETF(E)
Derivation of L', M', S where Fp = {Lp, Mp, Sp} where E = {Ls, Ms, Ss}

lenji4 4~
o I =05L" +0.5M'
Derivation of |

§ LR P
B AR iy C; =(6610 L' —13613 M" + 7003 S' /4096

I:?erlvlatlon of colour difference C, = (17933 L' —17390 M' —543S')/4096
signals

ix7a: #7500~ 0l s CrfeCpid 57 # % 4 & @ EL % f§ i & 5772 - The newly introduced I, Crand Cp symbols do not
employ the prime symbols to simplify the notation.
x7b R 427 d RGBS 42k ¢ T & = &350 o Colours should be constrained to be within the triangle

defined by the RGB colour primaries in Table 2.
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ix7c : T #D4rS~ w| £ 51 Display Light{f-Scene Light - The subscripts D and S refer to display light and scene light,

respectively.

® ¢ §:xiE # (Colour sub-sampling)

3% g

S F% 13 5L

Coded signal

R,G,BorY,CsgCr,, & I,Cr,Cp

iR, G, B, Y| ,
T2~ e G EAE & u

Sampling lattice ) ) o .
Orthogonal, line and picture repetitive co-sited

-R, G, B, Y, I
T~ BBl A & oak
F-B(H)PHES - BYB R IBE 0
Orthogonal, line and picture repetitive co-sited with each other.
The first (top-left) sample is co-sited with the first Y' or I samples.
4: 41 4 ki 4: 20 2k % 4: 2 0k %%
P~ gt —C's, C'r, Cr, Cp KT frdd P
. . FRFEFaYE] | RT PR E LY o
Sampling lattice BLY' R & -
& E AR R gk T |5 & eh- X
—C's, C's, C1, Cp o &
i Horizontally _
Horizontally and
Each has the same subsampled by a .
. ] vertically subsampled
number of horizontal factor of two with
by a factor of two
samples as the Y' or | respect to the Y' or | .
with respect to the Y'
component. component.

or | component.

® #ci> 10bit 2 12bit &% £ 5= (Digital 10- and 12-bit
integer representation )

£ 3 g
S Fh 1T HL
R,G,B" & Y',C%Chr, & I,Cr,Cp
Coded signal
SR 5N Z@BAELI0ON121 2
Coding format n =10, 12 bits per component
R, G, B, Y, Iz it F b 2R
Narrow range Full range
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(A 21 ity I s &
BT IR iy 40 )

Quantization of R', G', B', Y, |
(resulting values that exceed
the video data range should be
clipped to the video data range)

D = Round [(219 x E' + 16) x 2" 9]

D = Round [(2"-1) x E']

C's, C'r, Cr, CpenrE 1

(A 0 8 flicdp e B ch g %
BT IR licdy 40 )
Quantization of C's, C'r, Cr, Cp
(resulting values that exceed
the video data range should be
clipped to the video data range)

D = Round [(224 x E’' + 128) x 2" 9]

D = Round [(2"-1) x E'+ 2™]

Bk

Quantization levels

10 i 7 S B
10-bit coding

12 7 S B
12-bit coding

10z~ % iB
10-bit coding

121 7 S £
12-bit coding

2Py

Black
(R=G'=B'=Y'=1=0)
DR', DG', DB', DY*, DI

64

256

L S

Nominal Peak
R=G=B'=Y'=1=1)
DR', DG', DB, DY*, DI

940

3760

1023 4095

Vg Lk
Achromatic
(Cs=Cr=0)
DC's, DC'r, DCr, DCp

512

2048

512 2048

Tfi ©

Nominal Peak
(C's = C'r = +0.5)
DC's, DC', DCy, DCp

960

3840

1023 4095

WAL
Nominal Peak
(C'B =Cr= -0.5)

64

256
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DC's, DC'r, DCr, DCp

8 Bedh i

Video data range % °

4 3

1019 16 = 4079

0 & 1023 0 1 409

Where:

Round( x) = Sign(x) * Floor(| x|+ 0.5)

Floor( x) the largest integer less than or equal to x

1 ; x>0
Sign(x)=Jo0 ; x=0
-1 ; x<O0

9 FEEGET R 0 P2 (27 ) T IRQERAEE (0§ ) > 7 RACEAR A BRI

Bl - Narrow range signals may extend below black (sub-blacks) and exceed the nominal peak values

(super-whites), but should not exceed the video data range.
FEOb: R BB AR T R R E ) AT TEL 0 R SE AT DR R T 2 RS R
AR ) o A2 4 BB (T e 4 v ahpk 54 2 4 eh i o Some digital image interfaces reserve

digital values, e.g. for timing information, such that the permitted video range of these interfaces is narrower

than the video range of the full-range signal. The mapping from full-range images to these interfaces is

application-specific.

® ;¥8Lii 5 4 7 (Floating Point signal representation )

$#

Pe
B

- pE 3 =
]‘3 o =TT

Signal representation

PR, G,B
Linear R, G, B.

(B Y

Signal encoding

16-bit floating point per IEEE standard 754-2008.

B R R

Normalization for display-referred signals

R =G =B = 1.0 represents 1.0 cd/m? on the reference display.

HR A LR

Normalization for scene-referred signals

R = G = B = 1.0 represents the maximum diffuse white level.
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%t = ITU-R BT.2020

® [ k7 &3 (Picture spatial characteristics )

P 3 i@

Bl e g v

| | o
Picture aspect ratio
& i
kT xd-B

_ 7 680 x 4 320 3840 x 2 160
Pixel count

Horizontal x vertical

Bk gL

Sampling lattice

& % (Orthogonal )

[ g
Pixel aspect ratio

151 (> 00%)

hE F 4y
Pixel addressing

F AN E A Gd 23+
Teig B ihd + 3T
Pixel ordering in each row is from left to right, and rows are
ordered from top to bottom.

® [ i pF 4+ (Picture temporal characteristics )

eSS &iE
5 120, 120/1.001, 100, 60, 60/1.001, 50, 30, 30/1.001, 25, 24,
Frame frequency (Hz) 24/1.001
49 B3 .
T i# = (Progressive )
Scan mode

® i3t d jE (System colorimetry )

3%

i

i

PLARMIE AR kT @
By F12

Assumed linearV
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Opto-electronic transfer
characteristics before
non-linear pre-correction

Primary colours and
reference white®®

R
Chromaticity coordinates X y
(CIE, 1931)
. 0.708 0.292
Red primary (R)
. 0.170 0.797
Green primary (G)
fk 0.131 0.046
Blue primary (B)
%
0.3127 0.3290

Reference white (D65)

@) Picture information can be linearly indicated by the tristimulus values of RGB in the range of

0-1.

@ The colorimetric values of the picture information can be determined based on the reference
RGB primaries and the reference white.

® 5. # 3% (Signal format)

$-¥

2R s

Signal format

¥FTrR
Constant luminance
Y’cC’scC rc®

Non-constant luminance
Y'C’sC RO

P L eyt 31,?] b2
Non-linear transfer
function®

4.5E, 0<E<p
E'=1 _oss
aE"™" —(a-1), BLEL]
where E is voltage normalized by the reference white level and
proportional to the implicit light intensity that would be detected with
a reference camera colour channel R, G, B; E’ is the resulting non-
linear signal.

a and B are the solutions to the following simultaneous equations:
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458 =ap*® —a+1 6)
45=0.450p % 2

The simultaneous equations provide the required condition to
connect the two curve segments smoothly and yield a =
1.09929682680944... and 3 = 0.018053968510807.... For practical
purpose, the following values can be used:

a=1.099 and B = 0.018 for 10-bit systems o= 1.0993 and § =
0.0181 for 12-bit systems

Y)C—él;? Y,ﬁjﬁ‘?i *;7 ! 1 1 1 1
o , ) Y. =(0.2627R + 0.6780G + 0.0593B) Y'=0.2627R"+0.6780G’ +0.0593B
Derivation of Y'cand Y

BYe Ny <B-Y/ <0
.| -2N
Cec = B_Y’
€, 0<B-Y! <P,
B
RYc , Ny <R-Y/ <0
.| 2N,
Cre = Ruy:
€, 0<R-Y{ <P,
s v AN— L1 R ' — '
d £ (= LT 4 e Ct :—B Y
. where B 1.8814
Derivation of colour .45 R _Y'
: _ Py = ofl—0.0593%4% )= 0.7909854... cr _R-
difference signals R™1.4746

Ng = afl—0.9407%%5)-1-—0.9701716..
Pr = (x(lf 0.26270-45): 0.4969147...
Ng = ofl—0.7373°% )1 —0.8591209...
For practical purpose, the following
values can be used:

Pg =0.7910, Ng =-0.9702

Pr =0.4969, Ng =-0.8591

® #i* 4 7 (Digital representation )

% ¥ HiE
Skl 5 5L
_ R, G, B'orY', C's,CrorYc, Csc, Cre
Coded signal
Beff ki

Sampling lattice ) ) o )
Orthogonal, line and picture repetitive co-sited

-R', G, B, Y'Y
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Pk gl
Sampling lattice
—C'g, C'ror C'se, C're

TY ORI B SR
F- BEREY - BYBHREN

Orthogonal, line and picture repetitive co-sited with each other.

The first (top-left) sample is co-sited with the first Y’ samples.

4: 4: 4 system

4: 2: 2system

4: 2: 0system

A DS 3
Y (YA £ o
e
Each has the same
number of
horizontal samples
as the Y' (Y'c)
component.

KT PR LY
(Yio)& & - &
Horizontally
subsampled by a
factor of two with
respect to
the Y' (Y'c)
component.

kT ek 3 S
£ELY (Yo)r g
- L
Horizontally and
vertically
subsampled by a
factor of two with
respect to the Y’
(Y'C) component.

S FE F 3
Coding format

= A £ 5102 12bit

10 or 12 bits per component

R, G, B Y, Yc, Cs Ch,
C'sc, C'rcifig it
Quantization of R', G', B", Y',
Y'c, C's, C'r, C'sc, C're

DR’ = INT[(219 x R’ +16)x 2" ¢

DG'= INT|[219xG'+16)x2"|

DB’ = INT|(219x B’ +16)x 2" ]

DY'(DY,) = INT[(219 xY(Y}) +16)x 2™

DC,(DCye) = INT[(224 % C} (Cp) +128)x 2]

DC,(DC}e) = INT(224xCy (Gl )+ 128)x 2]

BT
- 24 kT

DR', DG', DB', DY', DY'c
- ¢ Aok

DC's, DC'r, DC'sc, DC'rc
- R

DR', DG', DB', DY', DY'c

DC'g, DC'r, DC'gc, DC'gc
Quantization levels

10-bit coding 12-bit coding
64 256
512 2048
940 3760
64 and 960 256 and 3 840
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— Black level

DR', DG', DB', DY', DY'c
— Achromatic

DC's, DC'r, DC'sc, DC'rc
— Nominal Peak

DR', DG', DB', DY', DY'c

DC'g, DC'g, DC'gc, DC'rc

2 v kT ippe 10-bit coding 12-bit coding
B 4 through 1 019 16 through 4 079
LR

0-3and 1 020-1 023 0-15 and 4 080-4 095
Quantization level
assignment
— Video data

— Timing reference
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2.
Vi

—

ITU-R BT.709

E3NHA N ETTR ARG 50
W Bt (CIF) ene &R e 8 £ 5 2 st Fad * B flicE > o

o KRR (TSR0 60 Hz ~ 50 Hz ~ 30 Hz 25 Hz fr 24 Hz « $f3¢

60 ~ 30 2 24Hz ek 3> A H “,% 11001 et F oo B gt

RAL T

;:—S‘;fﬁrfﬁ .}z'fr@ﬁ%" AN

&2 # & Hz) @ﬁj
( System ) (Capture) (Hz) (Transport)
60/P 602 60/1.001:% {7 E {7
30/P 30#30/1.001:% {7 iE T
30/PsF 30#30/1.001:% {7 o B
60/1 302 30/1.001f% = Fg 7
50/P 50:% {7 E T
25/P 25i% {7 E {7
25/PsF 25:% {7 b B
50/1 251 {7 g7
24/P 24 £ 24/1.001:% = E T
24/PsF 248 24/1.001:% (= A Bk
1. k& #&# (Opto-electronic conversion )
# ¥ & RE
LR IE AT 2w ek § o
Fiz
11 Opto-electronic transfer B AL
characteristics before
non-linear pre-correction
$#++1>1>0.018 V=1.099 L% —0.099
B R ALk T A | $°00018>L>0 V=4500L
1.2 | Overall opto-electronic transfer | & @
characteristics at source® L:B%2ag 0<L<1
V AR ER
1.3 X y
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5 R A

(R%mmP LA ¢ (CIE) »

1931# )
k4

- =(®)
~ %(0)
- ¥(B)

0.640
0.300
0.150

0.330
0.600
0.060

Chromaticity coordinates
(CIE, 1931)

Primary

— Red (R)

— Green (G)

— Blue (B)

BRAS GRPRTS R (% D65

0 ) X y

ER=EG=EB
1.4 | Assumed chromaticity for equal

0.3127 0.3290

primary signals
(Reference white)

ER=EG=EB

() AL AL AR 0§ HF R 3L T 0 @B B S A g B (P A
ITU-R BT.1886 % ITU-R BT.2035) - In typical production practice the encoding function of
image sources is adjusted so that the final picture has the desired look, as viewed on a reference
monitor having the reference decoding function of Recommendation ITU-R BT.1886, in the
reference viewing environment defined in Recommendation ITU-R BT.2035.

2. W41 (Picture characteristics )

% eSS A RE
L B
2.1 16: 9

Aspect ratio

& okdh g 7R R

2.2 1920

Samples per active line

IR B

2.3 ) ) T
Sampling lattice
= W F et 07

2.4 1080

Active lines per picture
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LN SR

25 | _ 11 (2>20%%)
Pixel aspect ratio
5 5 ;% (Signal format)
% ik & RE
Ad RELMA AR E Y
0.45
3.1 -li .
ConcePtuaI non_lmear Pre (9 %1.2%)
correction of primary signals
R ORGEUE, e
3.2 | Derivation of luminance signal Ey = 0.2126ER + 0.7152E(, + 0.0722Ej
EY
, EB —EY
Ecg = ———X
. ‘ CB = 718556
¢ £ L
e s ~0.2126 ER —0.7152 Eg +0.9278 ER
(HoHL0a ) 1.8556
3.3 | Derivation of colour-difference
. , Eg —EYy
EcR = ———1+
signal CR =71 5748
(analogue coding)
~ 0.7874 ER —0.7152 Eg —0.0722 Ejg
- 1.5748
D, = INT[(219 E/, +16)-2" 2]
DG = |NT[(219 Eg +16)-2”_8]
RGB~ % R frd Z i 5ueE it Di = INT[(219 = +16)-2”—8]
34 Quantization of RGB,

luminance and colour-difference
signals® @

DY = INT|(219 B, +16)-2"8

Dip = INT|(224 Efp +128)-2"8

Dig = INT|(224 E(g +128)-2"8

i FRGBR 3L a4 &

DY =INT[ 0.2126 D} +0.7152 Dg +0.0722 Dg |

RAcé £ EH
Derivation of luminance and

0.2126 0.7152
D' =INT|| - D - D + D
cB 1.8556 R 1.8556 1.8556 B

0.7874 0.7152 0.0722 224 4|
D'’ =INT D - D, -~ D |-——+2
CR 15748 R 15748 15748 B

—+2
219

0.9278 J 224 4 |

colour-difference signals via
guantized RGB signals

219
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(1) i nd T B ELDItE B BE o

FE(2) ¢ #370510.499945 Rl cha Fet A o I BINTE w 0fE - $4300.55]0.99994 [l b e fcdt 4 - 241 BINT
EwliE o & ;I,%{? #0500 e ew BT o~ o

4. i 4 7 (Digital representation)

% 3% AR
g1 | B - R~G-B &Y~ Cg-Cr
Coded signal
BiRgE -
- R~-G-B-Y . - ) w’
42 Sampling lattice SR L
- R G,B,Y
7 DLIA
— Cs~Cr L2 FocBl L4 & uk o
43 Sampling lattice g2 F e YR A £ p
— Cg, Cr
a f;v); Ptk A
- R~G-B~Y
— Cg~Cr
4.4 | Number of active samples per 1920
line 960
- R,G,B,Y
— (s, Cr
4.5 HnFB 1 3¢ A1 8% 10bit
Coding format
gt T 8bit s 5 10bit 35
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- 2
-R~G-B-Y

- d £
—Cs ~ Cr

— R E
-R~G-B-Y 16 64
—Cs ~ Cr

4.6 | Quantization levels 128 512

— Black level

R,G B,Y 235 940

— Achromatic 164-240 644960

CB, CR

— Nominal peak
- R,G,B,Y
- CB,CR

€T Fappe 8 bit 8 10 bit %75

— AR dR

R L

4.7 I‘ft_“l | assicnment 1 1 254 4 3 1019
antization level assignmen

Quantization level assig 0 4 255 0-3 4= 1020-1023

— Video data
— Timing reference

ik 12

- R~G-B-Y
— Cg~Cr
Filter characteristics® LS TR
- R,GB,Y
- CB,CR

4.8

(1) % -3 % AR AE R - B R B AL R o The first active colour-difference samples being co-sited
with the first active luminance sample.

(2) A B ¢ RS 4p R P - These filter templates are defined as guidelines.
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5. W §dF 4 #F4+ (Picture scanning characteristics )

AR
7 S
60/P 30/P 30/PsF 60/1 50/P 25/P 25/PsF 50/1 24/P 24/PsF
WL A s T
ol A A RS R e
| TR F A B A A 6 TSl Y - B oui R
5.1 | Order of sample presentation
) Left to right, top to bottom
in a scanned system
For interlace and segmented frame systems, 1% active line of field 1 at top of picture
ENEE S
5.2 1125
Total number of lines
W EHE % (H2)
5.3 | Field/frame/ 0, 30, 60, 60/1.001 50 25 50 24 48,
@ | Tedamercament 60/1.001 | 30/1.001 o 24/1.001 | 48/1.001
frequency (Hz)
784 5
5.4 1:1 2: 1 111 2: 1 1: 1
Interlace ratio
Bl (Hz) 60,
9.5 30, 30/1.001 50 25 24, 24/1.001
Picture rate (Hz) 60/1.001
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5.6

R R
- R~G-B-Y
— Cg~Cr
Samples per full line
- R, GB,Y

— (s, Cr

2200
1100

2640
1320

2750
1375

5.7

i 2 B TOMH2)
Nominal analogue signal

bandwidths(") (MHz)

60

30

60

30

5.8

H AT 5 (MH2) -
- R~G-B-~Y
Sampling frequency
- R,G,B,Y(MHz)

148.5,
148.5/1.001

74.25, 74.25/1.001 148.5

74.25

74.25, 74.25/1.001

5.9

147 3 O(MHz)
- Cg~Cr
Sampling frequency®
— Cs, Cx(MH2)

74.25,
74.25/1.001

37.125, 37.125/1.001 74.25

37.125

37.125,
37.125/1.001

32(1) M R 4T3 2 - Bandwidth is for all components.

$2(2) 1 Co~ Cr $ T & LR B 41464 5 -

L . CB, CR sampling frequency is half of luminance sampling frequency.
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6. ¥ =TT Fk#H L5 (Analogue trilevel sync signal )
Fe P AMERT ARG TR R TR L (T AR 5L

ARE
3 5%
60/P | 30/P | 30/PsF | 60/1 | 50/P | 25/P | 25/PsF | 50/1 | 24/P | 24/PsF
BT (mV)
— Er, Eg, Eg, By 5 2:0
6.1
Nominal level (mV) %+ 9 1700
Egr, Eg. Eg. Ey
BT T (mV)
J— E/ , EI
62| 350
Nominal level (mV)
B, Ec,
A 585 Cerp
6.3 | Form of
.. : Tri-level bipolar
synchronizing signal
7 I A 3 5
6.4 | Line sync timing O
reference
FHaT (mV
6.5 LEmY) 300 2%
Sync level (mV)
65 e 1B pE R
' Sync signal timing Sync on all components
S K‘%} FE,JB. Fyﬁ.
67 | " 241

Blanking interval
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21 TTfriT 2L TR

& RE
ol S
60/P 30/P 30/PsF 60/1 50/P 25/P | 25/PsF 50/1 24/P 24/PsF
54 P 1L (us) 1/148.5,

T 1/74.25, 1.001/74.25 1/148.5 1/74.25 1/74.25, 1.001/74.25
Reference clock interval ( s) 1.001/148.5
foae % EARO(T)

a 4 3
Negative line sync width® (T)

b F AR RO (T) 88 +6 528 +6 638 + 6
End of active video® (T) -0 -0 -0
Lk E A (T)

c 44 3
Positive line sync width (T)

B (T)

d i 132 3
Clamp period (T)

7 PARI B 4 (T) 192 +6

€
Start of active video (T) -0
P AT R (T)

f 4 15

Rise/fall time (T)
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F iR TR (T) 1920 + 0

Active line interval (T) -12

f % gty (MV)
Sm ) ) 300 6
Amplitude of negative pulse (mV)

I % fbrd tgy (MV)
Sp ) - 300 6
Amplitude of positive pulse (mV)

AR T LR Py (MV)
\Y ] . ) 700
Amplitude of video signal (mV)

BERE (T)
H 2200 2640 2 750
Total line interval (T)

LEEE (T)

g 1100 1320 1375
Half line interval (T)
4tk H TR (T) 1980

h 1980 3 880 3 1980 3 880 3 880
Vertical sync width (T) 3

=3 kA MREEEL (T)
k 88 3 528 3 308 3 638 3 | 363
End of vertical sync pulse (T)

(1) - Tdp %4 PR ety f pF T S PR 5 4nin|#ic o “T “denotes the duration of a reference clock or the reciprocal of the clock frequency.
Q) - FEEFRAPTEFELETON (¢ 7)) » & ApEa0H (3 2 ) 5 %4 o A“line” starts at line sync timing reference OH (inclusive), and ends just before the

subsequent OH (exclusive).
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ite PHERrFRS

» ITU-R BT.2020 : Parameter values for ultra-high definition
television systems for production and international programme
exchange.

» ITU-R BT.2100 : Image parameter values for high dynamic
range television for use in production and international
programme exchange.

» ITU-R BT.709 : Parameter values for the HDTV standards for
production and international programme exchange.

» DVB-TR 101 290 : Measurement guidelines for DVB systems.
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https://www.itu.int/dms_pubrec/itu-r/rec/bt/R-REC-BT.2020-2-201510-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/bt/R-REC-BT.2100-2-201807-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/bt/R-REC-BT.709-6-201506-I!!PDF-E.pdf
https://www.etsi.org/deliver/etsi_tr/101200_101299/101290/01.03.01_60/tr_101290v010301p.pdf

Hh - EERATARNELRFRTEHEL

HE MEERMH)  HE A §RMH)
2 54-60 33 584-590
3 60-66 34 590-596
4 66-72 35 596-602
S 76-82 36 602-608
6 82-88 37 608-614
7 174-180 38 614-620
8 180-186 39 620-626
9 186-192 40 626-632

10 192-198 41 632-638
11 198-204 42 638-644
12 204-210 43 644-650
13 210-216 44 650-656
24 530-536 45 656-662
25 536-542 46 662-668
26 542-548 47 668-674
27 548-554 48 674-680
28 554-560 49 680-686
29 560-566 50 686-692
30 566-572 51 692-698
31 572-578 52 698-704
32 578-584 53 704-710
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td - AHREEHBRERE

4 THNRE BH R BT RAE HEBRE
(V/m) (A/m) (uT) Seq (W/m)
3-150kHz 87 5 6.25 -
0.15-1MHz 87 0.73/f 0.92/f -
1-10MHz 87/f 12 0.73/f 0.92/f —
10-400MHz 28 0.073 0.092 2
400- 1.375 f 12 0.0037 12 0.0046f 12 /200
2000MHz
f o thdgdpd o A APHRMEER L FE 24T o
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iz EERERATRTEZFHPBETHR 44 (DVB-T2)

-~ EPARATRETLLFMNEZHRLEE (DVB-T2)

D1l oF ¥ (RPE)

R A i o BPARAE -
2457 LA TRE LT
3148 F ¢ TR
4580 8
Befhiz i o
PRAS Ve 38
54 SRR - A5 FgL
BT K kW (rms)
B ERY A B
6.3 B % A R 35 SUE
GRS RESE I kW = @i & dB
REE LS a2
i : ®(STACK) = & : , 2 (STACK)
g , 2 (STACK) = % : , 2 (STACK)
T Hcir RTS8 2
7.1 g4 48 & £ B (RF Frequency Measurement ) :
(1) S X2 BBEIETHR L P MHz > § il MHz

(2) fhR 5 R kW
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7.2 SHAEAR

(Dgik 2 Roips s dB

(2)5+4E 47 2 K 2% % & ( Shoulder Attenuation ) : dB

(3)if) & + Bk
73R %4 (MER): dB -

o

7.4 g a (BER):
Sl MR i KR A EARRA: (BERTF)
D@?J NTHFEAARAN DFHTHITARSN DT BRI TRS N
O 357 i Dk %R
9.x MIEF W2 AR (RERTHFF)
OX AABIE ok B P DAE R B EF %
10.4R3U R 51 28
0 MPEG-2 & #5#% 0 H264/MPEG-4 AVC & 45153
0 HEVC (H.265/MPEG-H Part2) & #5153
RIS N o AT RT R oA R BT
115 3UR SR 0
0 AC-4 B 0 MPEG-H /& &5 1 #
0 MPEG-4 AAC # MPEG-4 HE AAC & MPEG-4 HE AAC v2 & 5515 3

Bl o A RT R o RARRRT BT
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122 BPRAFZAFTHBE (REBES A4 2 2 plE)

i FEF SR R (2 2
PE P B ;
(&) #E4 (km) (dBpV/m)
2% st oF AR
F%p Y # t B A
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RRMTMT L 3% eé4d (DVB-T2)

1
i
|

SERs S

250 E AL TRELT A

314 G

4.7 Bk

BAR g

PRI T 32 °

5. 2 ST R A5 P

6.4 BF % S A5

Lk B

TR kR

8.3 4 52 AT 2 F .

8.1 &+#g 48 & & if] (RF Frequency Measurement ) :

(1) S F 2 BB I EFR T P MHz > % i

Q) wmHTHF I RR__ kW

8.2 &4 47 2 A 2% % ;& (Shoulder Attenuation ) : dB
83 %4t (MER):  dB

E“ﬁ%lﬂ'.i MER tﬁ_”ﬁ%] »2_MER /% dB
8.4 4=~ 1t (BER): .

D&t o7 éR

300



0.3 BRAFF TH A ¢ (M EERIER MY 2 2 )

—— S imd BEF SR AR PR
BT B

(R) FE3 (km) (dBuV/m)
FHEX o0&t oF AR
TP # ? p E

301




iy
)
E-D

=~
—

Gk A%

RERTEME g F %4 (DVB-T2)

250 A TR LT

4.4 8k ¢

BfR R

PRF® T & -

5. BB RN A g BB

6.3 &% & A5

o Bt

TEAT G B R R

8.3 4 B\ R 2 L
8.1 &4 47 & & B (RF Frequency Measurement ) :
(1) SHEHE S 2. BB I R FR P MHz > 3 il
Q) BhR e AR W
8.2 %4 (MER): __ dB

8.3 sd i a SAp ¥t Ak dB
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0.3 BPRAFF TH A ¢ (M EERIER MY 2 2 )

—— S imd BEF SR AR PR
BT B

(R) FE3 (km) (dBuV/m)
FHEX o0&t oF AR
TP # ? p E
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Hir BEERATRETEZFHBFHRESL (ATSC3.0)

-~ EFERATRTEALFHZHREEE (ATSC3.0)

i oR B (REFE)

R A i o BPARAE -
2457 LA TRE LT
3148 F ¢ TR
4580 8
Befhiz i o
PRAS Ve 38
54 SRR - A5 FgL
BT K kW (rms)
B ERY A B
6.3 B % A R 35 SUE
GRS RESE I kW = @i & dB
REE LS a2
i : ®(STACK) = & : , 2 (STACK)
g , 2 (STACK) = % : , 2 (STACK)
T Hcir RTS8 2
7.1 g4 48 & £ B (RF Frequency Measurement ) :
(1) S X2 BBEIETHR L P MHz > § il MHz

(2) fhR 5 R kW
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7.2 SRR E:
(2)5+4E 47 2 K 2% % & (Shoulder Attenuation ) : dB
(3)ik = ¥=ty ( Amplitude Ripple) : dB
(4)* ;¥ 28 (Groupdelay Ripple ) : ns
(5)* 555 v (Peak to Average Power Ratio, PAPR ) : dB

(6)R] & 3 Bt

73 A %aF (MER): dB -
&&&%%%@ﬁﬁ%‘%ﬁﬁiﬁﬂ%=(ﬁbﬁ Hi)
Dﬁ%”’ THFTARANL  OF HTHFTARA O B T AR
OF 7 i D¥¥ KR
9.x MIEF W2 AR (RERTHFF)
DX S4B 5 P OXE R ES
104830 B S5 4R 28

o MPEG-2 @‘{ﬁ’}%—ﬁ o H.264/MPEG-4 AVC @‘Fﬁ’f#—ﬁ
o HEVC (H.265/MPEG-H Part2) @‘Fﬁ#ﬂ,—ﬁ
RIS R oA R R oRALR A MR
115 SRR -
(] AC-4 B8 0 MPEG-H & % {5
[ ] MPEG-4 AAC & MPEG-4 HE AAC #* MPEG-4 HE AAC v2 &% fﬂ 7 &

RIS o A ERFR O ARG MR
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£ 1w RS BEE MR AR g
BIE B

(&) BE4t(km) (dBuV/m)
%A%l‘é—% ‘o0& oF &R
TP % PO
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RRMTMTEc 3% edid (ATSC3.0)

1y
il
)

R

250 A TR LT

4.4 8k ¢

BiRE

PRI T 32 °

5. % B8 R A g - B

6.4 BF % S A5

S B

TEAT G B R R

8. 4 1 WA 2 B

8.1 &4 4 5 & B (RF Frequency Measurement ) :

(1) S S 2 BBEEEFA P MHzo 33
@ #HITAF FR_ kW

8.2 &4 #E 2 A 2% % ;& (Shoulder Attenuation ) : dB
8.3 # ¥4t (MER): dB

De R 07 &k
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0.3 BRAFF TH A ¢ (M EERIER MY 2 2 )

S imd BEF SR AR PR
B2 P BL )
(R) FE3 (km) (dBuV/m)
2% nstfk oF ER
TP # d p H ok A
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iy
)
E-)

= N
=

SERs S

257K LA R

4.7 Bk

S

RTT AN LI % us3 (ATSC3.0)

AR

PRI T 32 °

5. 2 ST R A5

JE T

6.3 5 x & |5 ¢

Lk B

TEAT G B R R

8. 4 1 WA 2 B

8.1 &4 4 5 & B (RF Frequency Measurement ) :

(1) SR 2 B F 53R 1R
(£10PPM 12 A )
(2) HHEHF W

8.2 3 %454 (MER) : dB (20 dB 1 })
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0.3 BRAFF TH A ¢ (M EERIER MY 2 2 )

S imd BEF SR AR PR
B2 P BL )
(R) FE3 (km) (dBuV/m)
2% nstfk oF ER
TP # d p H ok A
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i T KERATRT L2 FHBE%R 884 (ISDB-T2)

D1 oF ¥ (RPE)

AR 5 T
297 F B SSRE LA
3.afgd g SR

4. 44 B

JEg A R
PRI% Ve 5
54 BB R - A5 Fg L
FHTHF kW (rms)
DR BB A5 F g0
6.7 5% & g A5 A
GRS R kKW = 5§ dB
PR R W al-2
S , #(STACK) = % : , #(STACK)
S : #(STACK) = % : , ® (STACK)
T Hc | AT ARLE BTS2
(1) % % (Bandwidth) : MHz
(2) + P~ 5 (FFT Sample Frequency ) MHz
(3) + e dp (FFT Points ) :
(4) #gE - #ic® (Segment Number ) :
(5) FAV SR ( Carrier Modulation ) :
(6) ~fgApfan it (Scattered Pilot-Signal Ratio ) : %
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(7) &FE e (Guard Interval ) -
(8) # v X145 ¥a#% (FEC):
B oy 5 ~ KB 2 ERXA: (F @*ﬁﬁ;jﬁffv)

RS FEARA L 0F HTAFERAL 0TREGL EAR

O # 7 i S-Sl S |
90.% skF W2 ER (BERLEF)
OX SUBER RBP DERREES R

10.AL 3R 554808
o MPEG-2 @‘{ﬁ’%—ﬁ o H.264/MPEG-4 AVC @‘Fﬁ’f#—ﬁ
o HEVC (H.265/MPEG-H Part2) @‘Fﬁ#ﬂ,—ﬁ
Bl N oA RF R oA R BT
L3 3R S 0E
(] AC4 B 25153 0 MPEG-H /& ;18-
[ ] MPEG-4 AAC & MPEG-4 HE AAC &8 MPEG-4 HE AAC v2 J&: ﬂﬁﬂ-—?"
B o AP RF R O RARARART MR

QAREBRFRTHBRAE C(EEBRIE RGEE 2 2 RE)

Pl & m
(&) BEdt(km) | (dBuV/m)
TSR 0ER o ER
B & ] e PP
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$ A% UHDTV % B 55 & v 47
- &% % UHDTV & &% &

MiTEici> R ALK & 2 mARDODVB & 5 2 e ATSC L s
P2 ISDB 4% 1% ¢ B G DTMB 4505 > R a3 &3
DVB ~ ATSC £ ISDB = * 5 %t g = % 2% % # &4 6 UHDTV B

g Bigfr > HY PR RREEIRLINAK A AT E > AP

A~ G Bl 4K~ 8K B 3 B > I3k 4 302020 & F MIRI34E D) -

® i

Ry e i 7 AR BTN g ¥ % (Channel Coding ) & ik S8

(Source Coding) = A& #js3.1% » & DVB ~ ATSC £ ISDB H# *t & 4

T T RDA - FE DY IPTV 37 F B RAEFE L > 4
Bde™ & 9757 o

% 8.1 DVB - ATSC ~ ISDB % #ga|#ci> T AR i B E v i

Channel Coding AR EXF 2
pase | DT | o
MR ;gﬁ; x ISDB-C
Fh T AR [I))\Y]?]i'ssz X ISDB-S

IPTV DVB-IPTV X -

FH KR AL R
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A DVB ki & 7 @RF RS DVB-TDVB-T2 > 7 BT 4R
1 DVB-C ~» DVB-C2 > f#¥4 % 4R DVB-S ~ DVB-S2 > 11 2 IPTV ¢
DVB-IPTV ; f=t+ & eifici= T ALHEMF & 23 B F > DVB & 5% B &
F o ug ¥ UHDTV 03 B Aot = > jp 2 08 p R s <3t o
HY A 2R RATA SREY R o R R DVB 2 Z it
DVB-T & DVB-T2 eh[® fdkci B » & 146 B » i@ E £ v iF 43.56 & o

tA% DVB i UHDTV # B# 7 R 5= K > o 2009 & 4= » $
DVB-T + MPEG-2 £ DVB-T2 + AVC & 3 5% o

%3 ATSC i 56> 5 & RTARFEPRF - & 7 IR 1747 ATSC
1.0 » 12 2 ¥z UDHTV % & 5 ATSC 3.0 (ASTC 2.0 4 Hybrid Mode
TV A6 2 Ta 0 AN f37AZ BEAR ) bl e AR AR
TAL AL b oo 3% EH ATSC s S 3dics 11 B> & E A v
#ich 565 B o @i * UHDTV e ATSC 3.0 3 B ;% + - 523 2016
£ 3 2018 & B e 301 20 § O endeREs o e pow G g R 2017
#5131 pz#ir ATSC3.0 B #%PR4%> 1 % % F*t 2017 & 11 7
d #i=Rid 7 &2 B ¢ (Federal Communications Commission, FCC) & &
e ATSC 3.0R% o Rm > &7 "8 K ALRREY - P o WaE B>
T4 FTRERFPMBIE RREBIED Y AREY aP iR £
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BlS 6o 7 ABAS2d pE 0 P ATSC3.0 1 R L8 sk P o

P ISDB 55t Pl 3 &SR FT ARG ISDB-T ~ $ 8 F 4k ISDB-
Cr 1% ik TANISDB-Se 8 H s | ST AR i b > [
4. ISDB-T ( 7 ISDB-T ¥2 ISDB-T @™ ) 718 BRI & % = >
W FL DVB it mikEA v s 641 e p A2012 &2 A
MT AR S > BFEE 2013 &8 7 2 n TICT & & §uk |
T A AL AREOS P FRAY (AK8K) @ afadigqr ! A
2014 #4=3 2018 MR 407 RTAR ~ L ALY IPTV 04K~ 8K
P 7012020 & L x BE L P fieied 4K S 8K B 40 B
gz -

et P &~ ISDB thg s g A UHDTV #E * & > 822K %7474
%2014 # 1% 2 2015 %5 3 i@f??.%-,ﬁ?@ﬁ%]iﬁ'l’éﬁ’ e d 3 4K ~
BK BMA I LM L AW G375 Ff2Al 3L, F 50 F
B 3 s @@] » Fhe B LY B OE e o o ??»\Ei'ﬁﬁ'
(Public Viewing ) % i@@ﬁ?ﬂsﬁ ¥ E mﬁﬁ}%:}%@ﬁ]?% o PR m 4T
piadrg 2005 & 70 TAK ~BKPFRF 2 Hig &R (4K 8K v —F~
vy TIBFT 70 —T v 7458) | s =PHP RLEHY Lo
P& UHDTV & =T ARF B RUHFE TR 3 REMRZ IPTV 31
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RRBEETARSLIFRLT HD cndgiF a2 7 B 22REGH T2
3% NHK-ARIB~ p 22T ~ A8 p 2L £ B chFERE
Bent  FHAK-BKEaRTARE LY Fiwendeif 2 2 o §d b
2 - T A B AP AP & @y (ISDB-T2) %
TEP kA d - Hidg T g AR 0 A B T
PUAR BRI S WK B e o

FELP T R UHDTV g B 46 3% » g« DVB-T2 % &
AHBE RL AR R FREATAR G AT FETRIPTV

FARPERRTAIA ¥ AT R

%
A4
\‘r_q\
b
|~
f
&
(zh_

HIEE S P AR
S WA E L 0 RIEE A §ARTARE IPTV 540 £ 8

Frr 2020 A BB m RRTAREE RSP T(L

REFZ A RKPTHR ¢ 7 LRKLMAPHF TR PRI R
FROAFEETA (¢ ZRRTAR S 7T RTARE IPTV) $H* 2=
R T ARPATRAL > AR UHDTV A X% E -

BB E AL ERTARL  AHFFRERY T
BT R AR ML B AR R TR AR ERIE
B R s A RE IR FRRGED G FEAR - ERA P
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FORFYFATATI P RFUR R E TR YV F ARGTHE

I AT BT E

— TR L AT T 2

BT oRIT ZRE G B S K (Multi-Format) ¢ 5% i 5 R AR R 4

8% - DVB-T2 ~ ATSC 3.0 2 ISDB-T2 i# ﬁi%]ji,’pfﬂ“ fhe 8.2 977 o

T = = p nlh @iﬁi%] Sk kL

e T HEM B RS B HRBE BCH % o i %1

» ISDB-T2 &

7 3B 1 4096QAM:DVB-T2 B+ * & #& % & $# Rotated constellation )

B FAL B E o LB NS 0 2 A 01 8K~ 16k - 32K 1

:’A\

3.0 2 ISDB-T2 gb;};;’fzﬁg?l)x 3 i A B K/{]:j?ﬁj_l 74

\\\?{r

Boo TR A FER IR

j‘%’ét F%‘\ﬁi@ﬁ%ﬁg%ﬁ_ °

MH

£ T I >
S¥c o fX AR A

L8 4

“A&r > ATSC

b s 7w

|k

% 8.2 DVB-T2 ~ ATSC 3.0 2 ISDB-T2 @ﬁ,’l:}ijﬁ"b" i

ISDB-T2/
DVB-T2 ATSC 3.0 if¢ ISDB-T
(=FrE)
h 78
BCH BCH, CRC, None BCH
(Outer Code)
S FE B P 16200, 64800 bis 16200, 64800 bits 17280, 69120 bits
(LDPC Size)
18 1 1/2, 3/5, 2/3, 3/4, {2,3,45,6,7,8,9,10,11,12,1 | {2,3,4,5,6,7,8,9,10,11,12,1
e 4/5, 5/6 3}/15 3,14}/16
(LDPC Code Rate)
BE QPSK, 16QAM, QPSK, 2D-16NUC, 2D- | QPSK, 16QAM,2D-
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(Modulation)

64QAM, 256QAM

64NUC,
2D-256NUC,
1D-1024NUC,
1D-4096 NUC (non
uniform constellation)

16NUC, 64QAM,2D-
64NUC, 256QAM,2D-
256NUC, 1024QAM,1D-
1024NUC, 4096QAM,1D-
4096 NUC (non uniform
constellation)

R
es no no
(Rotated Constellation) Y
PR R 4 ) CI (S-PLP), hybrid BI +
) block interleaver Cl
(Time Interleaver) Cl (M-PLP)
1
L TDM LDM, FDM, TDM FDM, LDM
(Multiplexing)
R AYS 32 1K, 2K, 4K, 8K,
. 8K, 16K, 32K 8K, 16K, 32K
(FFT Size) 16K, 32K
3/512, 3/256, 1/64, 3/128,
—— 1/128, 1/32, 1/16, 1/32, 3/64, 1/16, 19/256, | 1/128,1/64,1/32, 1/16, 1/8,
PR g
19/256, 1/8, 19/128, 3/32, 57/512, 3/16, 1/8, 1/4,
(Guard Interval) i
1/4 19/128, 1/4 (symbol and 800/FFT size
time aligned frames )
qF kK
(Link Layer MPEG-2 TS ALP MMT, TLV
Encapsulation)
R ﬁ%ﬁ; T
(Main Transport TS IP IP
Protocol)
£ 31,?] % 31%] a1 P Yes, (not mandatory for
No ] Yes
(MIMO) the receivers)

FAHLKR G AT RAERIE

® Uik MnmiG

£

fir o = s -
— 2k m S ’ﬂt:qﬁﬁ,,f:,&

W AT FE TREIPTVIE R

P RESNR AT DA R TR Y U RO
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B e o BB RRTARCADFR o ARKBL > ¢ § B

# (Transport) ~ 4Rt (Video) ~ 43t (Audio) -~ A (Data) &

GHREE LA BT FR P RERPE AT A T

FeZ X mATAEERY 2N TiE- HIRP o

G- RER EAE PG KA B 1DVB-T~ ATSC

1.0 14 2 ISDB-T k@ » H k% & 11 MPEG-2 it i # IR 52

T3 ;%fiﬂ’ﬁ" o = % RAFEP A w1 MPEG-2 ~ #++ (Dolby)

AC-3 2 MPEG-2 (AAC) i it 5 BRI o “E¥ % = il if %fd

DVB-T2 »+ 2007 & 5 A i& 1) » @ﬂiﬂ“’ = WFH A0 BT RS
© it RAFACH R % R R o R R BT B S R LR

B H N2 s o 4ok 8.3

% 83 DVB -~ ATSC ~

ISDB % %7 3| $c i T AL IR Yo g B 1

AR ER p AR
i ATSC
Channel Coding DVB-T DVB-T2 ATSC 1.0 30 ISDB-T ISDB-T2
MPEG-2,/ MPEG-2,/ MPEG-2,/
Transport MPEG-2 MMT MPEG-2 MMT MPEG-2 MMT
. H.264 UHDTV
Video |MPEG-2 HEVC MPEG-2 HEVC MPEG-2 Super Hi-Vision
IR T UHDTV
Source . MPEG-2/ MPEG-2 | (5.1/7.2 % %)
Coding | Audio |MPEG-2| 0 AC-3 1 AG4 | AAC) | Super Hi-Vision
(22.2 % %iF)
Data | HBBTV HBBTV2.0,” [(ATSC 2.0| Hybridcast [Hybridcast H(}lerrllr(lig;St
TV Connect | HBBTV) | Connect |(HBBTV) (HBBTV 2.0)
FARR: AT RE
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¥o & ARAREAF UHDTV 3 BEFH

e UHDTV PFit > 2 R E 7 Fiede =t £ ST AR B
AESHFRERERZ P AR R To &7 UHDTV 4p M #
#~ UHDTV 885 5o ik 2 3 B 3 0t 47 > £ 4 & A R )
AR B E SR o
o [

# B> UHDTV # % chpis i DVB Jk %0 2012 & = & i i 3%
( Digital Switch-over) {s %12 DVB-T+MPEG-2 ¥ DVB-T2+AVC i
FE AL ARTARARLI S o FRLE M Ofcom £~ 7
IR A 5 B PR E B # (Digital Switch-Over ) » % — F# £t 2007
ERr FRARETARDE A D B B TR ER L FE- B
B 332012 £ B B 475 45 35 (Analogue Switch-Off, ASO) %
T4 B ATIRAS > Ofcom 7& gk 3 1B A2 ¢ 7 01 o fL— R 4 fedt E AR
TRIEGEAFERY - 7 - FMAREEHF N L FFRE
PRA% o % = FEELY 2009 & B el f @R RRE A BT S Jh
% - P £ DSO 48 @i st 52 3 s TEEnd ehz 0 A 9
#l i A% DVB-T 4% 1 DVB-T2 > gt =0 = Sserf e >l 5 4%~
3 40Mbps *t > R @ AFE R F 2eF B2 50% 0 F M B 4 & T E
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* 3% % % UHDTV & 8 p % o

FRAMTAR SR @ * & 5 UHF 4167 0 470 MHz - 694

MHz ~ 694 MHz - 790 MHz ~ 790 MHz - 862 MHz » ¥ ** VHF #f fx ¢
77 ¢ * 80 MHz - 108 MHz ~ 174 MHz - 217.5 MHz ~ 217.5 MHz - 230
MHz > & @BagE 4 5 & 5 8MHz -
BBC il fi 4 238 § 7§ Argiva >* 2014 # 2 DVB-T2 i 3 R4
% 8MHz #f 7R 5 ™ 1548 FIFA & % 5 2 B zid é ¢ i& (7 UHDTV @&
W PRISRIE > RIS R BT 0L R F P RN M AR A
e sy voEdlyeg 4K 2458 B - 22 2016 £ > BBC rFT ik
TALR 45T 4 2 (7 UHD # iz HDR ehéb p 325 » {3 2018 & #-4p B
P e LR R
® i
% W * H UHDTV i 5 ATSC k%t 2 B ¥ K FCC »t
2017 & 11 * 2 % 2 5 LA #H1L%E » 2 ATSC 3.0 17 5 @A T AR
SRR o AT HH UHF g £ 4 > m T R R F
¥ B 0k 24 2 BT 2010 £ 30 348 B R4 3 £ (National
Broadband Plan ) » $24# FCC i {7 47 3% ﬁ%@%:}ﬁl # (Incentive Auction ) -

’TIJ?" g{?il"j_?ll Ej/"]";v ;\«/ﬁ 7&,{;’]:’1?" J{ﬁ;ﬁg’. .
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195 &k B £ B 2 2 Rohde & Schwarz 44 ATSC 3.0 ehf] *F F 7*

£

TIPS > P n E R UHDTV #7% 0 ATSC 3.0 # i w A7 =

dy
i

RIGE > W3R 17 80 T 2 5O SR AR a0 (71210 FRRIGE o & % AR5

» ERAB TR T AEE S 5 UHF &2 VHF #54 > 2 7 UHF #5 5

=1

470 MHz-806 MHz » % % 56 ®#f:if (Ch.14 2 CHh.69) > VHF 4

ET

B R & 5 VHF-Lo(54Mhz-88MHz ) % VHF-Hi( 174 Mhz-216 MHz )

-

AHAFEC > = 3 12 B RE#fsg (Channel 2 2 Channel 13) > & B4 iE
4 H & 5 6MHz »
® i
§& F>Y UHDTV $x * engkjiv s ATSC k%L 38 ®F = * 2016 #
70 3 4 45%% ATSC 3.0 fe 5 UHD A 4§ 1208 chii ¢ » %2 2017 & o
KBS - MBC % SBS % R T ALR 52 AR EH i+ 456 % chi 2R
% 2016 & 7 # % ATSC 3.0 i i @ﬁ%j*ﬁaﬁﬁ?é v BT 2018 #
37%d KBS*MBC 2 SBS = % & RTAAFH 7711 ATSC3.0 5
A#H 4K UHD & ST ALK #H0R158 0 3% =0 R 5 #8 B & 4K UHDTV
F =R B ATSC 3.0 ISR » 2 P 9 RIRET 0 2 £ Rk P
e & &
BRI 2012 # 2 S o S F B i UHDTV > st
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PARREFE REEEHFH L1 5 - KCC 2012 & 5 9 4K 7
B RS E T4 5 KBS MBC ~ SBS 2 EBS % 3 g4
TAL o P s 25 AK RARUEL R SR A ) o dE R 2016 #
TR 2RY 2 AK e M E EATRI R T E L ARTAR
FEE AR B 2017 EAd FREANE R B E 4K &P R
I+ 5 BFCR# $ 20 2020 & 1 2021 # #- 4K UHDTV 4 2 > Ep &
Tkt o A3 2027 & & 0k QK MELEOSE DIRFE  AAEER T 2 5 0 iR
FORET 2015 & 2 - 700MHz # 0 30MHz 4 fie & 4 Fii U5 # IR
T Y UHD R #R7% > B # * #1652 698MHz - 710 MHz %
753 MHz-771 MHz » $H4g#5i ¢ Ch.52 3 Ch.56 » & B4EE 48 & & 4
6MHz -
8B UHDTV p 7 "l e g s s fplfos £8F 0 113 B4k
SLEEHRE LA & UHDTV # B4 8 > 4K & p fiF ik ez
AN FEEULE 0 %A 2 AK TARBERS > AKEF P HED
Wipep 53 5 KCCRFRHEFIAKUHD A2 &p P 3 eh
B IFFATIE 5% > P i M 4K UHD B 2 % 5 8% » FE B> 2019 &
BT 15% Bt AK FE B 5 > £ 3 2017 & 59 % b ATSC
30 53 4K AR AL 2 > RE P MK E FHci
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DVB-T2 s 5% 4K T AR5 > 32 & P Je5 M Z -~ ATSC3.0 $8+ £ fFn
B o FILFFECT TR Y SR s Amr o
® A

p A UHDTV $ * eng s ISDB % 4o K,ért 4K UHD *t » { #
5 2020 & &% SKUHD ** & » P& @IEH o p 3 UHDTV 4L %
Bl R fvg 38 B > 30 2012 & T g3k (FHRE 2 3R ) Birdin
EARFERP = X3 % (4K/SKUHD - FETAHRE F T4 > &
# UHDTV o » T2 RE L= IT B pglid w2 0 FF354 63 2014

£ % 2016 & #& = 4K &2 8K PRF% > 1 7] 2020 & 4K/8K #ARE 2 1

B I IRIFTE B ? 33 RAEIRAATRE ¢ > {3 # AK/SK B
PEFER R F AP AAEF KL K g AocE o

2012 # 2 ERT AR L B ET 2013 & o F
MICT 2 E §vt  MFRTE RELBITR LS TS ¥ ehp £
P ixy o - UHDTV % B PFizde 5 > >+ 2014 & T4K 8K ¥ %
EHLE R ¢ 0 232016 #1217 AKBK ehiprh (A 45 3 B0 SR
BTt 2018 £ & & » #32 2020 £ 4w REYF AR TEEFLE T
Mo~ FRTMRE IPTVET L jcf &9 o

p &>t 2014 # 27 SKUHDTV R $%RI3E 32X RIRE R 5 23k ¢
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= 8K UHD f 4t % AL A 4h e @8y > ¥ W58 B 6MHz 4 3¢
UHF channel @ﬁ%l o AAFELR T 2 m oo P RAEEY IR B BRI

WH RARB R IR w e B B - RAREAF R RE A
TR EH R > WEA RS RIS F #F 5 207.5MHz - 222MHz 1
d NTT Docomo B~ 8 » 2+ 2016 # FIF &4 L @ %L PRGZ - &4 % 4
FHRA®F 9OMHz- 108MHz > 4 5+ * & i 9MHz #f £ (90MHz

-99MHz 2 99MHz-108MHz) > ¥ &% T 2P &= B % F o

AR R ﬁﬁi:fi?,#ﬁ@ﬁiﬁﬁiﬁ*m%ﬁ %% DVB-T: % 7l
UHDTV 3 4F f2eni® #5 0k 3 > 5 B & ST AR 3 df %2 11
3o R AT MR (DVB-T2) ~ % R (ATSC3.0) - #
. (ISDB-T2) = < R+ 30 g 4R 4 ¢ > (£ 5 1 ¥4 M & k0l
FHREAR ST Nk Vo WaRTROFF LT ELR T
DVB-T2 Jtt e 5o 54 B > A7 7 B2 3k 1 3 b R 45 i Bia
AT CEEFRT

AFERTAP &% UHF #56¢ 1 530MHz - 60SMHz » 47 i
A w5 CH24 ~CH26 -~ CH.28 ~ CH.30 2 CH.32 > {73 #Fif ¥ ff —
ZOMEER TR G AT TN ERRBBIERLT HRAF LY
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REFZOREDFHITE Y AL R R PH T R AT

W oME R g s BER NS £ e ¥ B2 # ke UHDTV

EE A S T AN S TETE T NS R S B
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¥ & ARRARRPEE R

HALER B P AR E RGBS ARRLFE LY
B R4h s FIRFLRE Eﬂm?%l‘ﬁ LRy EMAR o B
w%wﬁiﬂ’@Hﬁﬁaﬁgéw%%$%%¥ﬁ&%ﬁ%¥’ﬁ
EAFIES BRI DR & L B LA SR S 1R R
BEEFERL G FW P ARBROFED CFF L AFET G

7%%??@%%1“’%$@%%ﬁﬁM@%%T LER Koo 4o

%284 3R -PFAAGRTEFPREFRF NV R

%P E ) p & it A
HRR 5 ATSC ISDB-T T-DMB
@ :E- e 53 '*F
Y 24 i i ¥ CFEEEER
i *
F s ﬁ._f* -
BERLY R |03 8303 [ TR S ) B
#h
pEgct TR A
p & frds p ¥kt TR p ¥kt TR N
FRFT RER .
SR wam | Akwrnga | TP TER | sEns pa
> R RN < e H .
K =R T S 4R 4! 3R PRF% 2
?‘7} Kk ﬂ\EJ ﬁﬁi‘"

LR AAR Y 2014 E 2 F T R ARPF R AR E EARERRE ORI LD
BT IVINREFEOREART o P REORLT LR F I LELF

PEES PRy A S % S AH D e E PTG TR F
EE-FY S

) » #= 212 NHK

’4‘“‘& M
‘ﬂ:

FREEERMR

N
11\

\

i

20 KMA 2011 # kR s & B S0 e 5 RET IR ¢

B w2014 TV H I REFE OMLT BT JF‘,‘ s REDALICRST I AELS -
http://www.soumu.go.jp/main_content/000160365.pdf
% THE KOREA TIMES, 2011. KMA to offer alert services in multiple languages.
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- HANA R AREEDR & ERA b i BARS
%@?ﬁ@%ﬁ@%ﬁ%ﬁ%%’ég@%¢3~§gﬁ%gﬁw%
AL o2V ZRBATOF BB LR (AEA) {4 " K% 4

AR T AR NS T

I}
3

U

EAR A T AR S
Bt L@ Lo A 2 WP AL AR R

REERW s 0 4o W [PAWS 2 p A 50 J-ALERT » #-(7 85

WrgE LR TR ETRBES A

~

http://www.koreatimes.co.kr/www/news/nation/2011/03/117_83563.html
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Frd EERATATEHNRLPT
REARNES5 2l PR IehEaise L2 Esem g

TLWERY RS ARG HATRE > HHITRPD B RH

FNA 2o Pl B ARFREERTARTELED RS

BAELERHANT B2 T3 7 T RRTRL L PR - 2

F_*

HBeERend R E2 HMEARTRT FHIRF (7 TR

TXE 100 & 10 " 25 p ## mﬂtfiﬁﬁ?‘i?iﬁiﬁ%%)v

e

AR 3

&H

pa " 2
LA
ey WY

B
ot
E-)

¥ B kB (Channel Coding ) #3284 » 17 % #icix
ARTAAT T F B ER -

BFHERRPEE RO TR A BRTARFFARER
M ERFHRGE BT RRTART L F B E R AR
B RERESHRDDVBT) Lip* 3 4 o B RFART L H
PRI K G De UHDTV P infi e & 175 0 2 3 B R
Wl R geehI (PR 0 R WRCR S 2B P ORISR B
EROBGTE B HARY > TR A F UHDTV SR 3 % » i
= Pt UHDTV 4271 > p M B R enikdpe 24 o

w2 (DVB-T2)~ 22 (ATSC3.0) ¥ p % (ISDB-T2) &%

B b B DVB-T2 2 B4 &5 » 3t 2006 # 6 * *rd DVB R %
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AU NS R et AT AR e Y 0 £ 2009 # 9 7 i
i ETSI #+,8% 4 DVB-T2 e o & DVB-T2 % & 2 4~ (% 14 35 1
% - M E A DVB-T choci (T3 A & p ik F ZH e B 7 £
T@ﬁ%ﬁ,%ir;lri’ M TRR-AKSK AR R s ~ BB £ 85 8 & 2018 &
20 2% TS 101 154 $53 = 21009 o 4o » UHD 4p B4R Z 5 3 %
& PRERLFE 5 % 4 ATSC »+ 2013 # 3 % 7 % 4% ATSC 3.0 ik

) EAREGE KPR L HERITA S 3840%2160 ~ #p F 5 60fps 0 4K

B

UHDTV AR F2 0 5E {6 3t 2016 & 3 7 4.8 ATSC 3.0 7 Bootstrap ‘&
21000 gp 58 ATSC3.0 1 4K f347 R 5 3 B P 45 & &9 %Pl ¢
AR PR E 0 Bow R B2 gr BT AR BRORIE 0 AP E B 5 B 4D
FEPFER S D2H T R 22016 # 7 P d MSIP &+ 58348 ATSC
3.0 ¥ % 558 ® UHDTV A ##%,2017 # 5 * |4 SBS-MBC % KBS
3 FERTR B FEY MEA R 4D ATSC 3.0 FRFE > T30
2018 # & T HEF Nt T REFE P FILAK A 4% o F WA > FCC
2017 & 2 * % — i» NPRM (Notice of Proposed Rulemaking ) » i 3¥

&% FIVE ATSC 3.0 £203%& 11 7 4248 p B35 % Next Gen TV

10 pVB, 2018. Digital Video Broadcasting (DVB);Specification for the use of Video and Audio
Coding in Broadcast and Broadband Applications.

https://www.etsi.org/deliver/etsi ts/101100_101199/101154/02.04.01_60/ts_101154v020401p.pdf

1% Bootstrap 45 ATSC 3.0 7% 4 & (Physical Layer) %4 "k 54 273150 (System Discovery
and Signaling) |
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(ATSC3.0) #ép %4 5 p L ISDB-T2 & # 12 8K +Mobile = i & p &
B P AR R BB R 22020 F K BiE L P
it d AK ~ 8K B e E &2 4 2 o gk ix4 2015 & T4K ~ 8K
AR ER (K-8Kue—F~y BT E 740 —7 v 74
&), P~ UHDTV #ii= % A% B #11 ik 24 ~ 5 AT ARE [PTV
A TARFPT2018 F 12 7 FNEH AR TTAPE-AIFRGF
HD h#§i% > 7 BT 2~ 2R 7P FHF 2 %54 "NHK ~ARIB -
FERTEERLR H - Hindgd o S R E R DA A
WRIEER o sAp M PR e BOg e iR A
Fpt o AAREETRT A PITRFE T RO R > AR FHR

jﬁiﬁ,%iﬁsn feo A3t p w UHDTV engi3 ~ 2382 p b > WA
s 2 2R l;?f]ﬂ’zf,‘j—x W AFEZ AR UHDTV ## % and st o &
FFREARFREDEAT > AT RITRERE P RART ]
R R AR T i;}iﬁ‘f*ﬁ,%l’f » ¥ 2§ UHDTV #if 2 B T ALF e
{ FAFRRen kA P %J5i i %45 (Channel Coding) ¥ 3k
% (Source Coding) > » = * AL NBATH IR E L 4pRE > £ >

#0A K % 40 UHDTV #ic i 7 A HR 15 28 -
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bl RMATARTEF B ER > 2 F 1945 Rohde &

Schwarz # & %2 DVB-T2 ¥ % H.e0 ATSC 3.0 Bl3E3R 2 iv 5 & B

BT Rz 54 o RN DVB-T2 3 B pFRFRE > Foiie B o2 BRI
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» CPB~PBS~ NPR &HEH ~ 57 Kik > FEAe S 2 FERLE

1. US CPB/PBS/NPR Structure

Major government funding comes from CPB (The Corporation for Public

Broadcasting), which is an American non-profit corporation created by an

act of the United States Congress and funded by the United States federal

government to promote and help support public broadcasting.

Milestones -

® 1968/03/27, CPB registers as a nonprofit corporation in the DC

® [n 1969, the Public Broadcasting Service (PBS) was started

® 1970/02/26, the CPB formed National Public Radio (NPR), a radio
network consisting of public stations (Unlike PBS, NPR produces as
well as distributes programming)

® 2002/05/31~2009/06, CPB funded and helped public television
stations making the digital transition

VOA (Voice of America) is a U.S. government-funded international news

source that serves as the United States federal government's official

institution for non-military, external broadcasting. Sometimes the VOA is
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considered as the US government propaganda.

2. CPB/PBS/NPR Funding Structure & Requirements

Private Donations : Public broadcasting stations are funded by a
combination of private donations from listeners and viewers, foundations
and corporations.

Equal shares from private and government funding: Funding for public
television comes in roughly equal parts from government (at all levels) and
the private sector.

Funding Requirements : Stations that receive CPB funds must meet
certain requirements, such as:

® the maintenance or provision of open meetings

® open financial records

® a community advisory board

® cqual employment opportunity

® lists of donors and political activities

3. CPB/PBS/NPR Budgeting

<5% reserved for CPB administrative costs: The CPB's annual budget is

composed almost entirely of an annual appropriation from Congress plus
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interest on those funds. 95% of CPB's appropriation goes directly to

content development, community services, and other local station and

system needs.

For fiscal year 2014, its appropriation was US$445.5 million, including

$.5M in interest earned. The distribution of these funds was as follows:

$222.78M (50%) for direct grants to local public television stations;
$74.63M (16.7%) for television programming grants;

$69.31M (15.5%) for direct grants to local public radio stations;
$26.67M (6%) for PBS support;

$22.84M (5%) for grants for radio programming and national program
production and acquisition;

$22.25M (5%) for CPB administrative costs;

$7.00M (1.6%) for the Radio Program Fund.
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4. The PBS Operations

(1) About PBS

(2) Producing for PBS

Content Priorities

Submission Guidelines and Proposal Process

PBS Editorial Standards and Policies

Names and Faces

PBS Funding Standards

PBS Co-Production Guidelines

PBS Plus

Production Guidelines
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Horizontal x Vertical )

3 22010
=3 (Ontogerl
RERNL R
1)
BESH BTHEREFGEHEES
( Pixel addressing) THEFEELEET
% (Hz) 120, 120/1.001,100, o0, 60/1.001, 50, 30, 30/1.001,
( Frame frequency ) 25, 24 24/1.001

Tf;?; Format) # {71 #E ( Progressive )

& AREFERITUR-ET2100
= L REEHER sras

-= Tarwan I=bilute of Eesnomic Resarnch




UHDTVE: TR 4 54 3T- & £ 1% (Wide Color Gamut)

=) 402
( Chromaticity

coordinates )

ANEE U ERA O 0.708 0.292

- AEG O EACRNE 0.170 0.797

( Reference white, D65 )

TR =15
( Colour Matching CIE1931
Functions )

-:E zﬂ%ﬁBWUR-BUIOO + DCI-P3 ( Digital Cinema Initiatives )
= = SHEARER anwn

I w—arvan istitute of Econsic Reearch

ETTLE)
( Surround and periphery ) Neutral grey at D65

Rianx 5 cd/m2

( Luminance of surround )

[TETS gk : 7 (N

( Luminance of periphery) <5 cd/m2 b we L or AW
mRER S b AR
Avoid light falling on the screen ®

Ambient lighti RAEAHRITEOLL o 5

( ient highting ) £3 FEEHRAIN HOR s

- For 3840 x 2160 format: 1.6 t0 32 1
BRER picture heights ‘ MR
(Viewing distance) « For 7680 x 4320 format: 0.8t0 3.2 N
picture heights g

BRI ANE
( Peak luminance of 21000 cd/m2

display) |
= BUEASHCEDEN  SERURRESNDPTCRRLEAA-UTT,
BURA R/ /8 ARVERT

( Minimum luminance of <0.005 cd/m2
display) (blacklevel))

i : NEAEAITUR-BT2100

= = AHERHRR maan
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UHDTVE TR EHET- B R RERIDER
I T T

BEE 10bit ~ 12bit 10bit + 12bit

3DEH Stereo ~ 5.1+7.2 SR HL T (A 2 0

i WARERITUR-BT2100E X HE R % -

=

BYFEER
(8bits vs 10bits)

AKROKEE RS (&0
(5.1vs22.2) -
&

— \ l
= = AREEFRR wrmm 0o

e s
O — v bestitute of Economic Researdh HRERI e RERO2

A5 E R (2/2)

R B

(=+-) | memnne (IM+7) | BE(Relay site)

(Z+2) | B5(Field) (+7%) | Wmns(Gap Filler)

(=+M) | "t (M++) | TV White Space(TVWS)

(=t+h) | HERE (m+\) | ®@8fi(Carrier Phase)

(S4A) | TRmsaE (BEEA) || S (oW DDy Bty Cock G
(=+t) |BRxesE (A+) | BCH# ( Bose—Chaudhuri-Hocquenghem code )
(ZHN) | maEs (A+—) | #w® (Amplitude Ripple )

(=+h) | T2 (F+Z) | BESR ( Groupdelay Ripple )

(@+) | ®E(Fading) (BE+=) | #i51h%L; ( Peak to Average Power Ratio, PAPR )
(O+—) | EsssE

(O+Z) | Bsshie

(O+=) | &b (D/V)

(M+0) | E#(Main Tower)

= = ARERHRR wpay O EREATARE.
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ZRRERBRUERERRE

EHEEmEas EESEARERY — I AR
(ETSI) ( ATSC) ¥® (ARIB)
» EN300744 » Af300:2017 » TR-Bl4
# EN302755 » Af321:2016 » STD-B31
» TR101190 ¥ Af322:2017 » STD-B32
# TR101290 ¥ A/330:2016 » STD-B24
» T5101154 ¥ Af331:2017 » STD-B25
F  A/333:2017 » STD-B1D
F  A/336:2018 » STD-B21
F  A/338:2017 » STD-B23
F  A/341:2018
F  Af342:2017 Partl
»  Af342:2017 Part2
»  Af342:2017 Part3
= = AHERHER wanm 15
I T Il lute of Eeonamic Aeearh

Gojea A ol (1/2)

— REFSEEREAZEE EERSRTE - THREE%E
ESSEEZR2ERR BUHDTVH X SEISEEEEHEHE -
(REBUHDTVESEEZE  ReH  sHEHER3IDES
Fili - FMEMREEEANER BRI EERERERER)

O GENESE RRAREERESTIRAN  EE - WS
HEEENAEE  BIE - #IK - BFSPEXRASHE : B
EHREMER AP SMB BN 2 S - RE—$als -

S RTERZERAZRABREEESH265 - BRERET
H.266(Future Video Codec, FVC){B:\ B =X 7T - @t
2021 R - RFUHHEFE -

= = SHERHER mamm 16
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454



ﬁé#ﬁuﬁ)

Iﬁﬁlﬁﬁ&lﬁﬁl ﬂﬂ!ﬁiﬁ%ﬁ ( Mult!-Fonnat )
EERSREREHHERNVET HUSSRRTTERHELN
NEEEEER TEFUERRAREXTS (Multi-Layer ) 85 -
BRARSMER - BEZWAR S ESEPIIETV WhiteSpace °

« 2EEAAKEHEE  BUEEHRER
gégmgﬂ&ﬁ!kﬁﬁ‘%ﬁ&iﬁﬁﬁﬁ

« ERES@ETHHSEEZENER  HEE
HES B EIE S -

« NERSREGHEORES  BEGSENHIH
B \ELEE  BERILARFRERER
0E EREZESsE

£ :EETW'J”EEFA Ei%ﬂ '-mm‘ s
BHR (REEE—) EBEHE a:::.:‘:"‘ '
BB NSEER (f+E+H .

i ) « EESME (TVWS)
H#EEA ( FMDSA)

- @ ’ ‘1'!.
== = AEEERER Ramm

Tahwan ldtitute of Economic Research

FoE BuRKREGE
ETRRMRITRE

BEEENRR wxmm
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FoERR

x L
of, | mumsmemrRmwEsckEM)
o | mussmamEzsEmmesns
ik, | BEmsmEmETEgmssume
ey | BOSSEREEREREEsTAE
e BR FTIT LB T S P
a0 | REBEREZRE
oo, | BuRsRERESRRATERR GRS
i T
Th | nusssssEsnEesEoAE
I5 | mamsssmesrasmen
W= AREBPEE gray 0 EIREASERRA
W Tatwin Isaitute ef Exanermic Aesearch

BlifEEARECARRFEHER

54-60 584-590
[ 3 | 60-66 590-596
VHF-LOW 66-72 596-602
76-82 602-608
[ 6| 82-88 608-614
174-180 614-620
| 8 | 180-186 620-626
9 | 186-192 626-632
192-198 632-638
198-204 638-644
204-210 644-650
13 ] 210-216 650-656
530-536 656-662
536-542 662-668
542-548 668-674
548-554 674-680
554-560 680-686
560-566 686-692
566-572 692-698
572-578 698-704
578-584 704-710
Y E LUEBPEE guoy & CH24-CHSIRRFUHRER -
e T ittt of Ecanmie Riiirich
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BRKRERERTIE 2 R (DvB-12)

100 firfie B RWE TRE DVB-T2

G R A ( RF Frequency Measurement )
A REAEENE +10PPMLIFA

L bl BhE SR ER105%E EEINF

T?andwidtl'l : 570533k { MHz ) LI

Alel

1/Q WA -
( Amplitude Imbalance ) 12%LIA +2%

I/QIE3Z i op:
{ Quadrature Error ) t1°LIA

LPEE - -
( Carrier Suppression ) AH30dB (2K modeRi#FA ) | ARL0dB ( K32k modeS e )

L L] = 5 18{=E) | Phase Jitter ) -

L + 5057 - 11440
§i%H 45 ( RF Spectrum ]I'_.: Elﬂlﬂﬁiﬂﬂ:ﬁfﬁﬁﬁﬁ s DI S E T
(o OO < o35 (o) wicdax | 0SSR
Tﬁ#ﬂ?&nﬁﬁglms ) b # IhaeiEe0dBLl FEE0dB
?ﬁsdﬁgﬁnn Error Ratio AIR32d8 A#33d8
Tﬁ',t'%j_,fg Ratio ) FEViterbi S B 28 A A B 12106 %ngéh@il :11(?;

m = SEEBRNTIR MemF & DVB-T27 M58 W 31E 8§ 5i SROHDE & SCHWARZ > BIER
R i it o Ecomsmis s SASERE  AFRRENR ENeRE SERENE -

B RREREETIE 2 BHRIFE (ATsC3.0

715858 = 8 3 ( RF Frequency Measurement
AR REAEESIE 0.0000011MHz
i W= N ER105%AZ EBINE (2KW )

T
Bandwidth 6 MHz

51585854 ( RF Spectrum )

EER B s sEL R 2 NER41.5dB

( Shoulder Attenuation ) RS FEEEEENES41.1dB
TR 0.1dB

Ampl. Ripple

FHERUR 333ns

Groupdelay Ripple

s A1:30dB

( Modulation Error Ratio )

(321 Jur
( Peak to Average Power Ratio, PAPR 10dB

& - ATSC 3.077 #1033 @ M {8 i SROHDE & SCHWARZZ RAIER » fASERE  AMNTERR NN EAEERED

= = AREERARR nrmm
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B4R AR REEI 2 ST (DVB-T2)

[ ormisemARESEAN
ESRSERD ( RF Frequency Measurement )

HESE /RS ERNE +10PPMLL A +10PPMLI A
N HER105%E EEE

WiLRE N BER105%EEBE (1150w )

TB.andwidﬂ':} 570533 ( MHz ) BlA 8MHz

GIRAEM (RF Spectrum ) : ERRAFRNEZHBHNELATR - LHHEEARLT
. |

R L EEA R 36dB
EfEs (+32MHz ) LEFERES ERFNE L EE A7 dB
( Shoulder Attenuation ) W2 B € 3] e vl ( +42MHz )

{ +292MHz )

B iR R B .
( Sptwious Emissions ) HEE I E60dBLL £ AR50dB
AR A 25dBELE B I MERFEE & H333dB
{ Modulation Error Ratio A7 MER{E &/ vt 5dB - N
BT - - FELDPCAIA/NF1x10-°
( Bit Error Ratio ) EViterbRBEMANRI0D  op e 1] 1109

:E BRE@BERERS memF o OVE-T2Z SR 3E BiE 8 SROHDE & SCHWARZ 2 RBIER -

HAEENE AFMEERRCENENE FERERE -

(I — v bilule oF Eeancmic Aegarch

B R ER B EEIE 2 5T (ATSC 3.0

515855 83 ( RF Frequency Measurement )
AR REREETE 0.0000011MHz

ESRIOHEERE (2W)

)|

158585 ( RF Spectrum )

B2 kB A s s LS 2 A {EA41.5dB
( Shoulder Attenuation ) ek AR EE Y ESES41.1d8

AR H730dB

( Modulation Error Ratio )

& - ATSC 3.0 # M 3l& M {8 8 SROHDE & SCHWARZ MAIER » fASEHE AR AERR  ENeNEAERRER

= = GREBFEE Axnm

(I T rvan inbilule of Eeanemic Reearch
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| BT RER AL Z B HRE (DvB

BisiSHER A ( RF Frequency Measurement )

HHAE MRS +10PPMLIA +10PPMLLFg

MEFRICREESEHE
N EE105%E EEIE ( 100W)

![I:a i) 570533 ( MHz ) bl 8MHz

EISHSAME ( RF Spectrum ) : ZRMREEE ZMEETERARR LI HSARTTE

ARERL FF25dBakE &/ MER R 5 4503348 -
( Modulation Error Ratio A ZMERERE/\#45dB - N

MR ARME R EEEINEE60dBL E A#50dB

( Spuricus Emissions )

-=
m = SEEEHERR memm o DVE-T27HWE3E R(H# SROHDE & SCHWARZ Z RBIER |
W o ctute of Eeorernic Rsarch SRASENE  AFRAERRCEEERNE SERBEE

5158588 Bl ( RF Frequency Measurement )

SEAE T ERAREYE 0.0000011MHz
pr———
R 6 MHz

( Bandwidth )

E188585 ( RF Spectrum )

ARERL K #30dB

( Modulation Error Ratio )

&t - ATSC 3.0 #1ME 31 € M8 & EROHDE & SCHWARZ  BAIER A LA AR RESR - ENeNE FEXREE

= = SEEEFER nrom

I T tovan Isililute of Feznsmis Resanch
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— FRERRERFREST  BEAXRKGESRRERER
BUHFERBEBZEVHAER - SRRBFRIIBANENED .
ERERE—SETRENRE L2 XSS E (HAAT ) B
E2BAANESTIE (ERP) BXEEZEM -

Z - BMRERE (X0) - 8lE (RER) wRE (MS0E
i)  REMBIEADEER > SUERNEES - BENOR
GRARE—SE -

= ’Rﬂ’#ﬂﬁﬁ W& mA

of Econsmic Aeearch

F=E BRREGARE
ETHREN R 2R

N
o0

w=
m=A BERER wxmk

T