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Preface

1 Purpose

The purpose of this technical report(TR) is to summarize the current status of 4K-
UHD broadcasting standard technologies and services that have been developed o
ver many years, mainly in Korea, North America, and Europe. In addition, the deve
lopment status of 8K-UHD technology and the service trends are analyzed.

2 Summary

Chapter 5 describes the standard technologies and service trends for terrestrial 4K
-UHD broadcasting in North America, Europe and Korea. Chapter 6 describes the
development status of each technology field such as acquisition, coding and trans
mission, and display for 8k—UHD broadcasting and the service trends using 8K-U
HD media.

3 Relationship to Reference Standards
N/A
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(Terrestrial UHD broadcasting standard technology and
service trends(Technical Report))

1 Hg Y9
Ol JIseB10AME UHD 59 &Mt Olcdicet & %= A= 4K-UHD &= 8K-UHD &
SO HFEINY, JI=sIY L AMHlA SS2S HEE2ZN, 2d MY SAN & EEFS
SO JMBEEOI AMEFES &0 EAN IE > JAESF o, 8K-UHD &$s& AMHIASE
Fet E:OHEo Z2HRA, AlJ|, D2l ERE E=)|i=9 =20 e =2 24060 4
st Jlx N=2g 822 = UAEE .
2 o8 HEFE
oHE AlEH §13
3 (¢ 32
oY AtE Si3
4 20
5G 5th Generation
5G-MAG 5G Media Action Group
A3SA ATSC 3.0 Security Authority
ABR Adaptive Bit Rate
ALF Adaptive Loop Filter
AOM Alliance for Open Media
APSK Amplitude and Phase Shift Keying
ARIB Association of Radio Industries and Businesses
ATSC Advanced Television System Committee
BCN Broadcast Core Network
BBC British Broadcasting Corporation
BCH Bose—- Chaudhuri-Hocquenghem
BICM Bit Interleaved Coded Modulation
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Js210A

CENELEC European Committee for Electrotechnical Standardization
CES Consumer Electronics Show

CMAF Common Media Application Format

CM-| Commercial Module—Internet

C/N Carrier-to—Noise Ratio

CS Candidate Standard

DASH Dynamic Adaptive Streaming over HTTP

DCl Oigital Cinema Initiatives

DMB Digital Multimedia Broadcasting

DSTP Data Source Transport Protocol

DVB Digital Video Broadcasting

DVB-I Digital Video Broadcasting—Internet

DVD Video On Demand

EAS Emergency Alerting System

EBU European Broadcasting Union

eMBMS Evolved Multimedia Broadcast Multicast Services
EnTV Enhancement for TV Service

EOTF Electro—Optical Transfer Function

EPG Electronic Program Guide

ETSI European Telecommunications Standards Institute
FAST Free Ad supported Streaming Tv

FEC Forward Error Correction

FEF Future Extended Frame

FFT Fast Fourier transform

GSE Generic Stream Encapsulation

HbbTV Hybrid broadcast broadband TV

HEVC High Efficiency Video Coding

HDR High Dynamic Range

HLG High-Log Gamma

HPHT High—Power High—-Tower

IBC International Broadcasting Convention

ICT Information and Communications Technology

IEC International Electrotechnical Commission

IP Internet Protocol

IPTV Internet Protocol Television

ISDB-S3 Integrated Services Digital Broadcasting Satellite 3
ISO International Organization for Standardization
ITU-T International Telecommunication Union Telecommunication
JCT-VC Joint Collaborative Team on Video Coding

2 FBMF-TR-010/R1



Js210A

JTC Joint Technical Committee

M-ABR Multicast Adaptive Bit Rate

MPEG Moving Picture Experts Group

LDOM Layered Division Multiplexing

LDOPC Low—Density Parity—Check

LL-DASH Low Latency Dynamic Adaptive Streaming over HTTP
MEC Mobile Edge Computing

MFN Multiple Frequency Network

MIMO Multiple Input Multiple Output

MMS Multi Mode Service

MMT MPEG Media Transport

MNO Mobile Network Operator

MPD Media Presentation Description

NBMP Network Based Media Processing

NUC Non-Uniform Constellation

OBMC Overlapped Block Motion Compensation
OETF Optical-Electro Transfer Function

OFDM Orthogonal Frequency Division Multiplexing
OLED Organic Light—Emitting Diode

OOTF Opto—Optic Transfer Function

OoTT Over The Top

PKI Public Key Infrastructure

PLP Physical Layer Pipe

PPV Pay Per View

PQ Perception Quantizer

PS Proposed Standard

PT Planning Team

QAM Quadrature Amplitude Modulation

QCIF Quater Common Intermediate Format
QLED Quantum dot Light Emitting Diod
QoS Quality of Service

QPSK Quadrature Phase Shift Keying

RAN Radio Access Network

RF Radio Frequency

ROM Receive—-only Mode

ROUTE Real time Object delivery Over Unidirectional Transport
RP Recommended Practice

RS Reed Solomon

RTK Real-Time Kinematic

3 FBMF-TR-010/R1



SOl
SFN
SHVC
Sl
SIM
SMPTE
SG
SM
ST8
STL
TC8PSK
TOM
TG3
T™M-|
TS
TTA
URL
VCEG
VoD
VR
WC
WD
XML

Serial Digital Interface

Single Frequency Network
Scalable HEVC

Service Information

Subscriber Identification Module

Society of Motion Picture and Television Engineers

Specialist Group

Spatial Multiplexing

Set Top Box
Studio—to-Transmitter Link

Trellis Coded 8 Phase Shift Keying
Time Division Multiplexing
Technology Group 3

Technical Module—Internet
Technical Specifications
Telecommunications Technology Association
Uniform Resource Locator

Video Coding Experts Group
Video on Demand

Virtual Reality

Versatile Video Coding

Working Draft

eXtensible Markup Language
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5 X&I}t 4K-UHD &s E= Jleg ¥ MHIA S&

N&dt CIXE 25 1Ml EE22= 0l=2 ATSCe |8 DVB-TE AMEA2Z,

2=2 ISDB-T, &=2 DTMBIJI ULt Saol, 22 AJIo =2E00 A& 01=2

ATSC2t =82 DVB-T= LIXE ¥E522 X&ol= MHIAS 2H= AO0IoHH MG
ALH =, 0122 49 U sSF= & LsE(HD) g&s =2 MHlAZ FAGHA
1, =g EE0=s EESE(SD)Y UHEE F2 NMHIAZ FAGHALCH

2ANITH Xlatlh g& HEE=2 DVB-T2JF Jt& HAM AIREHRUL, 0[E JIEtez S=0lA
20108 XMsSC=2 =¢&sS AlHGIAL. B0 DEsteE 85 Jlsdt U= HIOL &5
Jl=0l MPEG-20lAd MPEG-42 A& JI&E SD &8 Z28= HD &8 Z20Y
CZF MHIA WS =2 SH2Z FAGHRULE DVB-T2 0l=F, 85 1N&3, J& &=
Jiz= JHE, IPJIEH MHIA S SHZ ATSC 3.0 2&0| 2AI00 X&Mt &S HEC=2
20188 H=3sHt 22 EACH Olefet Jl=d SE2 Nl dE5LS Sof 4K-UHD &
S0| JtsotH HACH, =2 HHE2Z2s 88 Jl=2 28l =0 UL =)=
el HEVCIOI =H3E2 2 agstel JS0I/UL. 2 A= 4K-UHD &5 2= Jl= N
2 MHIAE F&Eot1] U= =00, 7€, 12l S N&m 4K-UHD &8 E& 2 A
BlA S0l CHol 220Xk Ch
5.1 =0 XI&M 4K-UHD && HEE Jls & AMHIA S&

5.1.1 ATSC IR

W OVB-T/12
W ATSC
ISDE-T

DTMB

W DVB-T2 & ATSC
(O 5-1) 229 CXE XAL ¢4s 88 BE 2al 21
(ZX: DVB/EBU/BNE DTT Deployment Database, March 2023)
ATSC= 0|=22 Sz =0l A4 8s9 E==2 MAE8dl= S©XH0ICH 19833 AEl
CIUSMH, =0 2SAF 20 EHSEH|, JIN, Z2FEH, AHOIS, |4, BN, Q& & &
A 22Y AHS0| 0ot &=ot0 QUL 1996 XMS MAS CXE”ES ET=(SM
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ATSC1.022 dZE)2 0= HIRSIH HLCH HAIZ SOHA WEHZ M CIXE
TV 42 ZENMUIAE Mot ULH R2U2tUlAE ATSC 2Aals &L CIXETV
BEAMEIA 2 HESZ THECHH, 20129 128 312 QLARH XN&O OtE20 &S
Of &M SHstn CIXETV 2522 SE6t0 AL (O 5-1)2 22 UXE X4
o &8s 88 HE LA AH 2EE2 2010 UCH (O 5-1)0A ATSC EE 24
(=2)0] S0l HHEDY 2LHIA ESAHIA ZD JASS & 2= AL 0IF0l ATSCE=
ATSC 2.0, ATSC 3.00Ict= 0l&2= 280l XA K&t &$E E&E ig=S X6t
o AULCH

&  xATBA IAGOS AREODS mrectv D4Doby = = dits prwse <Ev
alticast A _6_. anTEnnas @"‘NTOP () anvwave -g“"'" EIR ENEH ® S FINGEINR Fox
AETS IR( dlblS AT:Mz  aly Q  raunholer (ewecas [>oalan st Geniatech Google
yrea #eipany 3B (@) = m G Ger harmonic seses TED o
&3\}' i cac@ii, @CBS cEW! - ~evernwosic 0 HUMBER  EIEY o 3 rsoc i iMedia
COBALT  chumion GOMARK G QC : CcMG S & . @LsBinia LowaSIs
00 i) +oemas  dee  FLPTV  usécom LUTN wweueng i =57 g
media Bmeredith @ INAB % 3 TEGNA T ows
meen @ NCA Tmime,, NEC NERCE nmQres 9 e TTOMEON il tolka @ Mew
Qurs Meew  (WWk  niclsen one (Dres  triveni 7l mslies % e ®
Qeestzne  cpearl  PHILIPS  pmyl  Qualcoww  Rash WeBox i Vs < MEVRERN WinERIREY,
resillion . SAMSUNG WSCRIPPS (@ o P iy

sHarRP o Massss SIGNAL R ®

RSMPTE SOINY. & Spectraites a - €} synomedic

(08 5-2) ATSC E=3t &5 20 33 AM
(EX: https://www.atsc.org/members/, September 2023)

HS 8 YAl ATSCE D=9 504 2@ SOl CTA, IEEE, NAB, NCTA, SMPTE I}
HEGIH FRAHOIUSH, M 2 150 GIH JIJAADL HEES 52 ot UL (2™
5-2)= SN E=3I 25 =0 AE BEHFD UL K2lUetibde A8dEI, LGH
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ATSCSOl EZ=3 Sile= (O™5-3)d 2Ch N8 EESE Al&cte SHlz BE=5 o
&2 Aol= Planning SAHWAM, FPAE D AHIA AlL2I2E Z2E3dt= Requirement
S, el ZF3 2120t ME#E= =0 Contributiont Comment22H HAE =
Working Draft(WD) ©HZ =20t MHECH e B3& EES =20t AL M2t
OSe2RH HE/ZSsS 20t FME PE OA80Md ZEE EHiE =2AM
CS(Candidate Standard)ct) £&Ct CS= 78 & Il LIEHES ol 28 E=S
d MEIF 8 0122 R0 U= AIFFSUHH BAE22 RFSt= A
Ch. A229 oA 0 e e &SIt JOS80AMe e & 23 1
Proposed Standard(PS) ©HE HMA == Final Standard SHH0l =& &t
& Final Standard ©®H € Standard(Z&)2t XI&3dt2 ATSC SHIOI XKl Al
O0l= Standard= EZF Jl=0 Ost 22 & ot 45t=
SEf2 Standard FE O =IEIIE 6t0, =% W9
Ol M Revision SEHZ JHWEEIJ|I& StCY.
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‘ ‘ IAmendment
‘ Final
‘ Proposed IStandard
‘ ICandidate IStandard
‘ IWorking Standard
IRequirement Draft
I Planning

5.1.2 ATSC 3.0 E&3 F& IR

ATSC= CIXNETV 9$& EE2 NEE oz 20 MatE OXE XaDH SSMEIA
£ M35t /M EES =25 AHBZWM J&#GD ACH JIE OFEZATVOHIAM M2t
= OXETVE =2 =0 ATSC 1.0 E&0Ict 221 /U2LM, ATSC 1.0 Z=1t A58
A (Backward Compatibility)& JtXIHA P I8 Z2SESAHHIA MES FIOE EES
ATSC 2.0 E&0|2t 2ELCt ATSC 2.0 =2 J|IES ATSC 1.0 E&2 A== 1L
ot= Mgt AtEt 22 QI5t0 EZ25 X RotALCE. 01218 ATSC 2.0 EZ0HA FLQ0otH =
O|=l IP J|Bt S MHIA JlE2 22 ATSC 3.0 EZ=UHAM M=2dDd =2 Jlesg 28
SIACH. ATSC 3.0 HE&E=2 0|H2 ATSC 2.0 HEEUH A2 HMEt AFOIUE ATSC 1.0 &
Zol dSEHsS 2ol Helld 2F M2 Y, Uss, A8y, d3sds S8
MHERGHRICH 2 215t ATSC 3.0 &2 ATSC 1.0 Uil =& 20| 4810t =2 H|
Cle 2E, IP J|E Mg AIAE MNE 20| =2 dSYA S2 MGt UHDMBIA,

Jlg A, DEIOICIH THEHE 2 M

DE/Ols SAMAMHIA, P
MZ22 YESAMHIASE JtsSotA
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ULCH

<H 5-1>2 ATSC 1.0 E&1 MEH Z2& ATSC 3.0 &2 =2 Jl=2 Hlu &
ot ACH (O 5-5)= CXETV &S0 HEE ATSC 1.0 EEW MU 2822
£c|R= ATSC 3.0 EF0AS Z2EZ2 A R4S HIWSH 20 =10 UL (O
5-5)0ld 2CHAIOI, ATSC 3.02 3AA MzZ2 249 Hg, Al IP 2= W, ss8H0 d
S A3 HME S8 SES0 USS 2 = UL L8 g8 AH22AH E2EHEZ 9
MBIAE Dst EREME Z2ESE FOolotd UL

ATSC 1.0 ATSC 2.0 ATSC 3.0

(HD &) (+ IPZ]8F M| )

Broadcast
Applicatio
n

Broadcast
Application

MPEG-2 TS

Broadcast
Network

Broadcast
Network

(UHD, Mobile, All IP)

<E 5-1> ATSC 1.0t ATSC 3.0 =2 EZ Jl& Hl
22 ATSC 1.0 ATSC 3.0
EEN 8-VSB OFDM
DHUHD ¥ 0ISHD
HZ MHlA DEHD HESEAMHIA
ASWHIEAMHIA
HaorE MPEG-2 HEVC, SHVC
S4H= AC-3 AC-4, MPEG-H
HEUE3S - LDM, TOM, FDM
PEIH TCM + RS LDPC + BCH
HNEEH 19.4 Mbps 26~27 Mbps
(IR DTVEIS Y JIF) ' P (214 59.1 Mbps Jts)
OI2ES2 TS P
20109 2E =2/ AI&ES ATSC 3.0 E= 182 201340l MHIA & AIAE QAL
8 NHE 2Zot}AL, 201540 20040 M2t S HHGIH &M EES B2
DSHGIACH L MBI OS0HAH =2 0lASH e =20 LHXAH ZUYD, 2=
2018 120 AOF BAIXMQlI ATSC 3.0 EF0| 24T H TAJACH OlF0fl s AHlA,
HICI2 Z& B, MHFE =20 AMUlA & FIHEC J|Isol tist EESE HS6H0
st UCH (O 5-6) Lot ATSC 3.0 HEFQ| R4S MMECZ B0F1
ULCH (A 5-6)2 2AM BS= 222 Q018 JHALD JU20, (A 5-7)0A &A 2
OIS0l Uist hes 9ot QUCH =, A/32xs S2IHE 23 B, A/33xs WLIXH
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ATSC3.0 #Z

MPU mode payload
o

Data Link Layer (ALP) Data Link Layer

Physical Layer (ATSC 1.0) Physical Layer (e.g. ATSC3.0) Physical Layer

Broadeast Broadcast Broadband

(08 5-5) ATSC 1.0 EEt ATSC 3.0 &2 Z2EZ AH HlW

ATS(E) 3.0 Standards

January 2018
EERREER
ERRRRED A/300 ATSC 3.0 System
ANERNRR A/321  System Discovery and Signaling
AR ENEN A/322 Physical Layer Protocol
 URRERER Af324 Scheduler/Studio to Transmitter Link
LLLLLL a6 Pttt
ield Test Plan
fnannnl A/330 Link Layer Protocol
ERERERR A/331 Signaling, Delivery, Sync, Error Protection
REERNERD A/332 Service Announcement
EERENRR A/333 Service Usage Repaorting
A/334 Audio Watermark Emission

ERRERER

- A/335 Video Watermark Emission
ERENRER Af336 Content Recovery in Redistribution Scenarios

AR NNNN Af337 Application Signaling
EERENER A/338 Companion Device
A/341 Video- HEVC

ERRERER
A/342 Part1 Audio Common Elements
L L A/342 Part2 Audio: AC-4 System
iEnEEnn A/342 Part3 Audio: MPEG-H System
ERNRERR Af343 Captions and Subtitles
ERRENRE A/344 Interactive Content

Security and Service Protecti
AI1001 AS360 urity a ce Protection

ALY *Recommended Practice
EERREER
ERRREER

® Copyright 2018 - Advanced Television Systems Committee Inc.

(08 5-6) ATSC 3.0 E&2 74
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A/3xy:YYYY
o by

ATSC ATSC 3.0 ATSC 3.0 Document || Version
Standard Standard | |Layer/System 1D # {Year)
Prefix
0 = System

2 = Physical Layer
3, 5 = Management and Protocols Layer
4 = Application and Presentation Layer
6 = Security System
7 = Conversion and Redistribution

(08 5-7) ATSC 3.0 2M ¥3 20|

5.1.3 ATSC 3.0 &3t =& =g &

e

ATSC 3.0 E=3t OJ&82 A TG3(Technology Group 3), Implementation Team,

Planning Team2& F&E 0 UL TG3= ATSC 3.0 & ZA2 =& &0Qlot=e ¥
b Recommended Practices st 22 2& JIEt EA==2 Jigotl |, B S
23S0 el TG3 &tottll= CheFst SG(Specialist Group)=0l =IHGHH, &H 01X
HA ATSC 3.0 & M=T Z20tE HE=S2 2d d2IS0l =206t MESHH & C
2N AUz AHY, 2 SGUHAME Il 238 EEUHA =2 WES FItcte ¢4

(Amendment) 2t 222 WE=2 J&sts &4l (Revision)2& XISHEHCE. Implementation
TeamOlM= ATSC 3.0 &2 M2 & ¥ 0l= 020l ATSC3.0 =&
= ol g g % I.

St Lgte AE0 %= N8 U BE wH S2 =98
Olsol gs =X N, LW W S2

ATSC Members

Board of Directors

Implementations Teams Technology Group 3 Planning Team

S31 System Requirements PT4 Future Broadcast Ecosystem
S32 Physical Layer Technologies
$33 Management and Protocols PT5 Automotive Applications

Conformance Implementation Team
India Implementation Team
Brazil Implementation Team

S34 Applications and Presentation PT6 Global Recognition of ATSC 3.0
$36 Security PT9 Sustainability
S37 Conversion and Redistribution

of ATSC 3.0 Services

$38 Interactive Environment
S39 ATSC 1.0

S41 Video

S42 Audio

S43 ATSC 3.0 Core Network

(08 5-8) ATSC3.0 HE&3t 089 +4
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Project Name/Description m Approved Concluded

A/300 - Yearly update

A/322 — A/322 reference clarification

A/324 — Clarify DSMapping schema and related text
A/324 — Amendment(s) related to security layer plugfest
A/324 — MIMO configuration in broadcast gateways
A/324 — References and clarifications

A/327 — Amendment to add an annex on Field Issues
A/327 — Multiple PLP profile additions to Annex C

A/331 — CMAF signaling

A/331 — Service acquisition time for ROUTE/DASH

A/331 — Miscellaneous updates (e.g., schema alighment, HELD

A/331 — AEA functional enhancements
A/331 — Miscellaneous updates, including schema

A/331 - Signaling receiver API variations

N-041
N-022
N-027
N-037
N-062
N-044
N-049
N-009
N-006
N-017
N-011
N-010
N-024

2022-05-06
2021-10-04
2021-08-24
2022-03-02
2023-04-06
2022-07-06
2022-10-27
2019-01-24
2021-02-12
2021-03-19
2021-03-19
2021-04-12
2021-07-02

2022-11-28
2021-10-04

2022-06-13

2022-12-01

2022-02-15
2021-05-27
2021-06-08

Project Name/Description m Approved Concluded

A/331 - Service signaling for hybrid-delivered content
A/331 — Enhance signaling for mobile/MFN applications
A/331 - Timing and buffer model

A/331 — A/331 signaling server fixes

A/331 — Modify A/331 to clarify application signaling items
A/331 — Modify A/331 to clarify DRM operation for MMT
A/331 — A/331 Broadcaster Application Lifecycle

A/331 - Payload element

A/331 —TAI / UTC + TG3-10 updates

A/331 — AL-FEC Enhancement

A/332 — ESG component alignment

A/338 — Companion device schema lineup with A/344
A/341 — CMAF updates

A/341 — 2094-40 HDR

11

N-026
N-030
N-035
N-039
N-040
N-045
N-047
N-052
N-061
N-063
N-012
N-015
N-033
N-013

2021-08-02
2021-10-26
2022-02-18
2022-04-08
2022-05-05
2022-07-25
2022-09-13
2023-03-09
2023-04-06
2023-04-10
2021/03/19
2021/05/17
2019/01/24
2016-12-19

2022-02-15
2022-02-15
2023-02-16
2022-12-02
2023-02-16

2023-02-16

2022-02-11
2022-01-17

2021-09-21

FBMF-TR-010/R1
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Project Name/Description m Approved Concluded

A/341 — Corrections and clarifications to chroma location and N-043 2022-06-27 2022-09-05
AFD/bar data
A/341 — Versatile Video Codec (VVC) for ATSC N-020 2021-07-01
A/342 — Parts 1,2,3 — CMAF updates N-034 2019-01-24
A/343 — CMAF captions N-014 2019-01-24
A/343 — Font names N-021 2021-06-08 2021-09-20
A/344 — CS revision (schema, example updates) N-016 2021-04-09 2022-03-18
A/344 — Receiver API variation discovery N-023 2021-07-02
A/344 — Time and date JSON format change N-028 2021-09-06 2022-03-18
A/344 — Runtime regulatory-related corrections N-029 2021-10-21 2022-03-21
A/344 — Support for binary data in stream events N-031 2021-11-18 2022-03-18
A/344 — API expected behavior (API details) N-032 2021-11-04 2023-02-17
A/344 — RF Signal Quality API N-046 2022-10-14 2023-05-19
A/344 — BA captions conflict N-053 2023-03-14
| Project Name/Description ________________| NPPNo. | Pending | Approved _| Concluded ___
A/344 — 2023 Candidate Standard N-055 2023-03-21
A/351 — Hybrid signaling RP N-018 2021-05-12
A/360 — Add CENC CBCS encryption mode N-008 2021-03-02 2022-01-06
A/360 — Section 5.2.2.6 clarification N-007 2021-03-02 2022-01-10
A/360 — Clarify GZIP requirements for CDT N-036 2022-03-01 2022-05-02
A/360 — Revise A/360 re withdrawal of CTA-2053 N-042 2022-06-08 2022-11-16
A/360 — MMT DRM N-064 2023-05-10
A/362 — Revise A/362, “Digital Rights Management” RP N-048 2022-09-13 2023-02-20
A/362 — MMT DRM explanations N-054 2023-03-16
A/370 — ATSC 3.0 to 1.0 conversion and redistribution N-002 2016-10-03 2019-12-11
A/380 — Haptics N-003 2020-10-16 2021-02-03
Revision of relevant ATSC DTV Standards to facilitate reception N-038 2022-03-25 A/53 Part 3
of MPEG-4-coded ATSC-1 multicast streams on legacy and future amendment
TV sets 2023-02-15
Coroject Name/Description | NPPNo. | pending__| Approved | Conclced |
A/72 Part 2 Reference Fix N-056 2023-03-23 2023-05-23
Core Networks N-005 2021-01-19
Conformance Implementation Team recommended settings for ~ N-025 2021-07-21 2022-04-06
PHY layer testing
Reference updates across all ATSC 3.0 documents 2022-02-28 2022-02-28
Digital Radio Mondiale N-057 — 2023-03-31
N-060

(08 5-9) ATSC3.0 E=3 =& &% (&X: ATSC)

5.1.3.1 S31: System Requirements and Program Management

S312 XHMILH EHEAMHIASE A LSAIAEN HE A2 Aldl(Use Case)E X MAHE
Hatoz =& & 245610, ATSC 3.0 E=0| JIXe DR &4 & HAYst= 134
o At AlU2l2=(Use Scenarios)S T=ol1d, 0|2 JIBte2 X= ATSC 3.0 &&A
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S | Al
LAANSEZRH TG3= CHYst CHE Specialist GroupsS0l 22 MES HFE MES
E ZYoIRUCEH S31UA HMAES ZZ=0| ATSC 3.0 MOl CHSH LK
0 System(A/300)'0ICt. Jt& =20 HWEE EFEES2 20234 3

2 2820l =& S0 ATSC SHOIXN ZAEZACH (28 5-10)2 A/300 EE
Ct2 ATSC 3.0 EZSe AZ2AAHE 20/ =Ch e, €82 FHMBIA)= F N
Olatel EMol Z2Xd RUCH ChsE S310M =2 & ATSC 3.0 E&F0| 2SHSZ Hict=
=R MBIAEO0IC

- DF/0ls =L(SAl) Jts
PN

- UHD/3D AHIA @ DNSHE A2t &&, g8 IY S

- Immersive Audio MBIA @ CllE 202 S

- Multi-screen/Multi-view AHIA @ TV SUEZ AsS, JHEE S
- Personalization AMBIA : EF2 210 Helst, XEE AMUIA

— Interactivity ABIA @ 2t0lEB &&S5HSE AlH
2

=l | A, NRT(Non—-Real Time) MHIA S
- Emergency Alert AMBIA @ THY AE/8EE AHHIA
— Accessibility MBIA @ HEIXY, StHMHE S HOHQ 2HSAMHHIA
/ “ATSC 3.0 System” Standard: A/300 (this document)

i -

,

Companion Devices: Af338

Imtersetive Content: A/344 |

oo i 55

Content Recovery in Redistribution |

|
|
1
I
I
I
Seanarios: Af336 | service Usage Reporting: Af333 | :
|
|
I
I
I

Video Watermark Emission; Af335 | PHY Layer U/L Standard: Af323

Audia Watermark Emission: A334

(08 5-10) ATSC 3.0 & &AM At 24

5.1.3.2 S32 : Physical Layer

H

S32= =clAHS0 digot= ATSC 3.0 Z&EAHI

= A2 g U888 85 ALEH gt
T== MNLoIUCH EZ2EHAE HOIH T2EAE

Il Al “System Discovery and
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Signaling(A/321)” 2t “Physical Layer Protocol(A/322)"S MAGIUCH, #HE=2 A
Q2 AAOIE AHOIQl HAES 245t ATSC 3.091 =2+ HZ=WO CIHHOIA

AYam

2 2 o U O

40
%
%)
[

(oX
(@]

g
-
QO

-}

wn

3.
T
—
C
=
>
~
W
N
s
H
0
10
Qﬂ
4%
[l
>
~
W
N
~
s
A
10
oy
i
e
i
=

200 CHet 2ot 221

|
10
JA
e
L
o
_('D
Bl
o
0
B0
o
=
HU
H0
_|
—
35
35
@
=
Q
1=
HU
HN
(I
on

k=]
2 &S 2ot
)
o

o

&I 2EE x| 2 2023¢9 33 28
=2

Ol2ist ENEZ= HAEE oM 42t 28 A HAE &
"ATSC 3.0 PHY Lab Performance Test Plan(A/325)", "ATSC 3.0 Field Test
Plan(A/326)" % "Guidelines for the Physical Layer Protocol(A/327)'Jt =M &tCt. £4l,
A/327 RP &A= ‘PHY Profiles’E amendment2 F=Jtote A2 =2 =25t UL

5.1.3.3 S33 : Management and Protocols

S332 ATSC 3.0 MbIA X 2t& BIEHCIOIH(AIDEE)2 22l & dES I8 Jl=0l
=2 =S AFI| Aol 2HUCE. 0 AS0l RO dt= LHEOl LH AAB(CS
3t) 20kl SHEE0 O 220! 02 Z0oF =D|0le M JHel LAl 82 #46tH E&
3t =98 MMSIRULCE. H B ad-hoc OAS(S33-1)2 MHlA MY L SIIs HYS,
S YW ad-hoc 1&(S33-2)2 AMHIA ZH L JHRIS &S SHACH Al M
ad—hoc 11&(S33-3)2 QHEIE MUlA, FIHLIA A2l MHIA, HHHE X WHE

== =2lotALC

=2 - —

S330A HAE= E=OZ= “Link-Layer Protocol(A/330)”, “Signaling, Delivery,

Synchronization, and Error Protection(A/331)”, “Service Announcement(A/332)”,
“Service Usage Reporting(A/333)”, “Audio Watermark Emission(A/334)”, “Video
Watermark Emission,”, “Content Recovery in Redistribution Scenario(A/336)",

“Application Signaling(A/337)”, “Audio Watermark Modification and Erasure(A/339)”
SO0l QUCH STHNXI A/331 HE=2 202343 8& 1620, LIHA &I EESE 20234
38 2820 MHE ST SHOIXO ZAETO QUCH?2].

zlI2 =0, S33UH M= MMT D82l DRM &HE 2ot repair flow description FIIE
?I8t AL-FEC enhancement S0l 28 =2/t &ML D JA2H, &I HESE A/331
HZ0AM amendmentz F=Jt& Ol & O0ICt.

5.1.3.4 S34 : Applications and Presentation

B

S34= ArEX BEE Z2ot= ATSC 3.0 AHIA SS JI=0l g EE3E F

D QUCH eHA, HEE2 S34 A0 A= video description, closed captions
I.

Ol
rr ke

24 (accessibility), O Y A2, U= HX MEHH Mol Z2H & 3H6H
TALEHH 2t "OE JIE Jss =2 CRULCE. S340 M KISHSHHE IMSC

o
ol
rir

Ct
&
2

=
>
@

0

—_
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Jls210A

Ol Jletst Dl=S A28t HAH X2 E= “Captions and Subtitles(A/343)"2 H&A &2
CIA2H, CMAF captionsE E&ote FIF LHEES BrEsot 20239 3&8 2820 JHE
2= MENOICEH 2 O8O0 A CEJ}G “Interactive Contents(A/344)" EZES J=L, =
Il HEE2 2 JOS80AM ME 2Z25tA2L, Al AElA H32 oA B2 & 28 D
=0 CHet =20t AY05l 230t €52 1802 S382 Z2Iot &I 2 StA 20
S S38UA =2 WE JHEIL Amendments HHS =aotd ULt S34= &M EC

v

E3=0| = AtEHOICH
5.1.3.5 S36 : Security

S36=2 ATSC 3.0 AlAEIS Bot & XAHE O A OlE2}
Recommended Practice(RP)E Ji&dotd UC 4 Dl
ANE & 2= AHIAQ 22 ZHE HAHA JIsS KXo /g iU
1 UCH 0l JAS0M= “Security and Service Protection(A/360)" E&E
M, 20234 83 152 x2 MHELRULCH ZEH2EUH, MMT DRM HE 2ot UahM =2
Jb M¥E D AB, Metd A/360 HE 2AME +=&otn U
Security(A/361)"2t “RP on DRM(A/362)“ &

2t OtRelD 0 EHOIXN ZAEE UCH3].

=)
o
o
i
A
0 M0 W
x
in
rlo

5.1.3.6 S37 : Conversion and Redistribution of ATSC 3.0 Service

Hel

S372 ATSC 3.0 AMHlA2 B& L JHHHEZ 2P 2teA= Recommended Practices,
Standards, Z12l1 other documentsE HE =L KX 22[8tCt. & "Conversion of
ATSC 3.0 Services for Redistribution"0fl CHSt Recommended PracticeE & =0otJ| %
of &gs XEHGtd QUCH 0l ATSC 3.0 MHHEE SISt RP= LBHEQI AFZ AtellOl CHEt

BtO =2 GtH, ATSC 1.0 /& 1te| X0l CHet &F 0t &H BHet T2 A
|

FEEAOl CHet X8 Zeetlt.

T =

o
_Qﬂ
u
Pa R
>
gn
He
s
A
T
for

r
i

5.1.3.7 S38 : Interactive Environment

S382 AUA 2tCtol 49E UMY, UHSE ASX JE 2 Hoots ATSC 3.0 EHE
220 =E2 UFD| ?ol S342FH 22D FHERAULCEH 0 I8 e eSS A
A9 AME AMHIE FASGHI] R EHE APIEZ 28t W3C Jl==2 JIBte
“Interactive Contents(A/344)” EZS NAEOIRUCH 0 EE2 WEAH Blgste o4yl

HEWe 22482 A5 fd Iz #=Fole Yoz MW 20234 58

192 JHEEZ0| EHOIXIN ZAEHEASH[4], 2I2 E0 RE signal change APl LHES

0

Z&6l= amendment FJF =9|J0F &&E D QUCH £ 0 D82 HWERIANW HE=
ZXIOF ATSC 3.0 =410|2 &ls &E8 £ Qs S E 8%ele o2 Z =4l QlF
G4 7= =400 /ol HIIEQ JHEN =28 0l0{JtD UCH A/338 E=2 x2
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Jls210A

20234 3& 28¢ & 2= ULCH

5.1.3.8 S41 : Video

S412 ATSC 3.0 AIAE L7 At B2z AHIAN Al EE HIO2 g4 2 ZES
Zget Il ot AMAEsE =4, 2% & 2ots M= =2 &t 0l d2IF 18
2 ATSC 3.0 AIAEIOIA AtEE == JAEE B0 DG HHE M £24S XEHGt=
TP HE AL HE MUAE &4, 28 2 ®Xots EFE 21 UL HEVC JIEHe]
HICI? ZEsS Fost HE 2AM “Video - HEVC(A/341)"2 MESIA2H, =2 20234
3@ 2820 SMPTE JIEt BIEIHIOIEIE THR= amendmentE FItet IHE 20| sl &0
AN JCHS]. 8 2 AS0M= XtAL 240 WC Dl &8s 2456t0
©M, A/341 E&F 2AM0UlAM CMAF2H aligns <8t LHES ZE5tD UL

5.1.3.9 S42 : Audio

S42= ATSC 3.0 AMHIAE ®I8t 202 Al
©Z g HO AIAE Y, 29 ke
2 Jl MEE A/342 EZF 2NE Al &elotl) ZL0 et HE =Y
2 80N HES QL HES

Audio: AC-4 System(A342)”, “Part3 Audio: MPEG-H System(A/342)" 3JH2 MIE=Z
AT UCH, 2F 2023¢ 3F 2820 JHE o 22 = MEHO0ICHE]-[8]. Z 20
2 D80AMeE U2 080 0I&IINZ CMAF Z20eE s&Ecte BE 2M0 =t6t
= W82 =25td UL

o= — —

5.1.3.10 S43 : ATSC 3.0 Core Network

S432 Planning Team 8(Core Network Technologies for Broadcast)2£H MA4E
822, 9 Al AN Z2d SMet OlcHe AtE At(l: CIOIEHAE)E 28X
oz Rz XNote €& A UESRIA(Core Network) Jlsit & HEE,
Recommended Practices & JIEt EME MEst) KA 2elcte SHS I D UL

SMIMX = st 25= 00l Rotd UCH

5.1.3.11 Planning Teams

Planning Team 4(Future Broadcast Ecosystem Technologies)= Future Codec
Projections, Future Video Formats/Services, Industry Evolution 3942 HIAZRE A5t
O Olch LSHEBIAE 98 JI20] EH= JI=S5S =20t JUALH, 3120 JHE0 T
ctAd =2 HeIE B& & ot UCH &M HIOL e 2sE 'PT-4 Report
Summary on Video 2t 20194 113 1820 24E 0 ULH.
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Planning Team 5(Automotive Applications)= ATSC 3.0 AHIA(HICIL, 2CIL & J|
Et CIOIH Z&)E X0l MBat 3|9t & & OOlEISS
==

JIM= ZdIHE A, dlBlAHOI&ES

40 ¥
o
i)
0
P
e u
By
o)
o
c
@
T
B
0

2H/E3H™ Jl=9 JIsk &0l EItold 246t UL &M 'ATSC Planning Team 5
Report:Automotive/Vehicular Use Cases ' 0fl TSt LHE0| 20213 5&€ 620 =0 2=
O UCH.

Planning Team 6(Global Recognition of ATSC 3.0)= ATSC 3.02 A&XQ2l =2H X
ALl CIXNESUS(DTT) EECZ AAHECSZ oIF6H)| fst ARl Ald st2=52 1
ot AESHD UCH HE EX g=0es= =2M E&E Y DM Mt HRLIAO0IA,
=228 A2 Aldl(Use Case)E XI&ote ATSC 3.0 2= Il HES /& Mzge &Y
&5 Mo =2H P9 SES/AHSEANMS M=A FHo, 0l Q501 Z2AS JIEt =X
g5 S0l Zgd 2 ULt 0l 282 ATSC & 11 ?E3E UM 2lAAE ItE & &
Zote Y28 O T8O dZ XNAaZ2 zs &2&dcies dYHE 1400 =22 &
ot UCH 20223 128 120l 'ATSC Planning Team Report:ATSC 3.0 and Global

0l
o Ues AHI0ICH 2 2IEZEE= ATSC 3.0 59 &S
ot 2t H&E AMES HHoH)| f8 Es ettt

Planning Team 7( 0 Service Evolution Roadmap)2 A/300:2019/202001 <l
ol 43t Jls BIEZE <8t ATSC 3.0 MHlA Xigh 2= Jjgg SHZ &L 0]
SEU=2 HSAL MEZAE E THHHE IMEUIE =589 RA=RE
interoperability events, conformance test plans
Ct. PT72 BIESHQ ZZ2MAZ H2E = A= 2
&0, MetA StandardsLt Recommended PracticesE &3 6tHAl
ol 22 ot UXNe 2.

Planning Team 8(Core Network Technologies for Broadcast)2 2O UIE
st HEES HRot], YEMHIAZS 2N UWESRIA Jl=2 S8 AE A
OlF A8 S22 8ot ATSC 3.0 CIXNE XA ¢4&0 28 + =
ot =2IStCt. 0] D82 UE &g EEC N2 JIsH2 RAIE S&t "¢'s 2
IOl BAIE MZ22 &
= M2 Jl HYS Addle 98& st P18 CE PT2H 0OF&D
Standardslt Recommended P 2 otXl 22H, 220A =2& U
T ZUEIM SEiE OtRe2lst MEHOICH ATSC ®&3l= 88 ZUEA L
Metd ZSMEBIA 2020 e RFAAIESES A Sct D 3GPP/ORAN Alliance Ol A
JlE B82 SHE=Z S43(Core Network Technologies for Broadcast) E=3 &2 ¥
ZEANHAAN 01T 2H EESIE XEHGtD UL

Planning Team 9(Sustainability in Media and Data Delivery Services)= OOl &<

(@]

o 88 O 2A&ote MASE S80lM 25 HOIH dEs Soil 25 = U= ASF Jis

2 1o g o
W
2 =
H 2

m 5
HU $©

0l
o 2

0

.

17 FBMF-TR-010/R1



st OIXI AtE2 G0 CHotd =2l8tCh. A2H(Linear) & HI& Al2H(File)
s al

=
|
W
oo
2

Jlet DICIH &0 ofLlet AAIZE 2 BIAAIZE OIOIEH YT =°/8tCt PT9S
StandardsLt Recommended Practices &2 otAl 22M, 22N =2& LHES M
2 ZIZHE Jet E£= J/&8 2EDNMZ H4de WEOICH PTI0Ml= Oteiel &0l Zgf
EICH CYst 0ol &g 2-Hol WXl AHIE =Holes HEHS LASHHU Y, XS
tsst 292 fIst 289 XMNMS =Tote SEHsS LAGCHHLE Y, OOIH &5 AlA
HHOAM HUX Ao =82 & O &Y LI 8§, ¢4E “UE"I ts oE
AN AFZ2E OIAIXI ZIEE 2256t1, 048t HAIXNE CGE 28 X8 S:6tH &
e, Aoz 2est 22 MEHAHDIL XL Jisst =HE €40ote O &E2801 2 = U
= Jl=del AH(0: BEE, =8 2 AEY AME)S FAESH

2020d 58 CtAHIIIAUAS H SES AMESCZ 012 UERKZI M IHNBC, ABC,
FOX TV, Peal TV S)2 & AH(Sinclair, Gray, Hearst, Nexstar )= 20234 9& J|&E
7000 X0 ATSC 3.0 &2 & MUHAE &0t JA2LMH FCC= ATSC 3.0
Multicast Licensing Report and OrderE& Soll JI& DTV(ATSC 1.0) €=8 20274 72
1742 &St AEHOIC.

2 OB C,

Q Q

On Air Coming Soon

(O 5-11) ATSC 3.0 XIAICH &S AMHIA =2 & &
(EX: PearlTV watchnextgentv.com, September 2023)

el ATSC 3.0 22 UEE A2 HIUL &5 MBIAE MBotl AL 22 &
SAtE Z2Hte &5 2 Ot dole 25 MblA dgS & S0l A E£8 ATSC
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3.0 EXEMA oI8ots Cryst Jl=X MBS ot1 S0 78 L Ag 2B Tet I
= RS FGIIL FIH6ID U MHOICL IS ME =S LIS A0S OHLIXIE
MCD Qs SEA MH Fe 45 AE AE F2E2 ST 20

e SHVCE S0 Base Layer= 2292 M, Enhancement Layer= SO Z

&

08
J
1
1154
S
or
-
T
o
2
i
o
5
y

e MMT DRM 2 MMT Signal Signing

e (Content Security

 DASH Event Stream =& & Event 85

* SRT(Secure Reliable Transport) ZZ&22 0/&8t STL DSTP over SRT &=

&

gl

e ATSC 3.0 Translator: && & M2 =0tk 210 EBEHXEL ATSC 3.0 ¢l&
£ SRTZ &&/£=41010 MHIA Y Bis BHAE, MHIA 2lAE H BHH S
& > s X

o Statistical Mux: AH=Ze L= HA HFHWMH =&HQ! HOIHINAE 292 ¢

o
ol HICI2 21AHS o13Y HIEYO0EE =Hote Jl=
e Z2LIHY XHIQ 2SetREF
e QUL MZE AHBIAZE 28t Digital Radio Mondiale &&
* Broadcast IP (virtual) services: A/3310l 2|8t ROUTE/MMT Z2 & 20| Ot
A=z HE S5 = IP Stream
e ATSC 3.0 HIOIHIHAE S S8t Mt B2 HES 2 First Responder XI& S

I>

AllsE 20214 28 PearlTV 2 News Press & Gazette(NPG) & A2 &6t
ATSC 3.0 22lHS0l 2LEZEIE(automotive) E#Z0NA HICIR % OIOIE MUIAN CH
st S8t =8 452 H3ot=X0l et 2E EE £+HotRUCt 5dB HS XA
PLP(Physical Layer Pipe)llA CIHYSH XtgF £ Y2 RF AIOE SHUHME IR £
2 $£4A 58 BElFs Z2UE ACD] 2ol UL 012 EUEZ MFN(Multiple
Frequency Network) 30N 2B+ I OISSIHA HYS =MI+E Us2=2
Hdeig &~ QT = Transmitter?l 9IX HE2E NM3ots AlQEd A0 20224 22
A/331 EE0U FIOt= AL

d=

=
=
L BZEE AUlA9 dEs &

]

Ol= 0l A B 26t Q1T AEE UASH,
COVID-192 CQloff JIE U =429 wWs ZAN Mol ZAotHA, ATSC 3.0 &2
MO &8 D=2 #8ote &2 W=E MHlA =0 UXE F2AXNE diLct=0
EXM0O dgg & Aoz Jictn RUCH Loz 03 IENE, 3o, s 2
OHACICIH S2 Z0tHA HESRZR £36@ 2L ANAHES 330t0 A= OOIEHMNAE
(DataCasting) M2 Jlol ABERIE (SpectraRep, LLC.)2 20214 88 0= HaE
DC AIZ2d 0 WIAV AHOIEMNA X == ATSC 3.0 J|8t &2 WS HOIH g&AHA

19 FBMF-TR-010/R1



EduCastE AIZ3UCLH Ol MHIAE D= HOIH S&4Y S0I EGHA %22 XNSAUAM =/
S/Asstu 2 s uWs HES AEFHQ HEs SHAUS Sol dEot= AHIAO0ICH
NRT &alez Ws 2H=E d&ot 2 JIHEUA=E ATSC 3.0 88 =4IDJ|E Sl
PC, HEA, ANEEZLZ s ZH=E AEZd F= LA0ICH

ATSC 3.0 0lSg OIOIENAE AbIASl THE G2 CIXEA0ILIX AMEIAJF RUCH
CIXIEAOILIXIOH S0{2F £ &MIIXt S&J|, 2 1A SUHA LS HAHS
= UALLOIE Sofl CIXIEA0ILIXI AME L= Y AME HIES IH 228 = U,
st= MO S8, 2 1A =0H0] Ot Okt a2 JIJI0A 8282 = U
£ A2 JtEtt

Broadcast Internet Remote Learning Service Using ATSC 3.0
Available to Deliver Educational Content to Students in Washington, DC

Lz STUDENTS
NEXTGENTV
Learning Management Ihternet
Systems (LMS) \/
/ ™~ ~
V -
/AN
EDUCATORS
SpectraRep \DNE(\ [
EduCast™ Service DREN NETWAR
WIAV-CD

© SpectraRep, LLC, 2021

(08 5-12) ATSC 3.08 &8¢ £& 2y MHIA (EX: SpectraRep)

A3SA= ZHIX 25 (DRM; Digital Rights Management) & 20t A2 HH RES =
H=2 2#d ATSC 3.0 E=, Recommended Practice, #=412] JI0IEetelof J10dat2

e A a3t AUCE ATSC 3.0 A/360 AANA AMHIA AlDE
2ol RAH ESE Qs MUAME HAS Footd UM, MHlA & BEH= 2
2Iof CENC(Common Encryption) E=5 £ ¢
Ol=ot] UCH 2022¢ 2 142 2H ATSC
MSIRCOH JANYES <o 228 PKI 21EAM= A3SA2l Broadcaster Onboarding
ProcessOil (et & UCEH S L2 YSAL EUIMZAL, =401 HZEADL
04
|

]
s

A3SA0 Jtlotd & =0t ULCH E0H otEs A|IAE 2HZ2 fol USB EE J|BHe]
HSM(H/W Security Module) £ & oIS A &= 22| Xssoll et Jls Hgs &
S0l QULCH.

&Ml ATSC 3.0 AIAE =5 & 230l X2 X4I 2SEMEIASE Hdote0 =&

X0 2g, =+ &5 AHOES Z2E,
Jl=1tel otol1E2lE A& Jle & et SEMHAL 20 E20 e =20t

NN QULH TG3/S43 Specialist Group on ATSC 3.0 Core Networke= ATSC 3.0
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Broadcast Core Networking Facilities RFPE 0 2 AN MZTZAH &SF28 MZ2AHH &
SOl O Ol0l CHet SeYsS AIES=Z ST BCN HOQt st Use Casess =2|6t
D ULCH. BCN A9 /=22 LS 2.

A Broadcast Core Network is a control layer that sits above and interfaces with System
Managers that are intended to provide control of individual or multiple broadcast
Operations in localized facilities. The Core Network provides functionality that
coordinates activities across multiple Stations that can not be accomplished by them on
their own. It also provides services that have a larger scope than would be efficient to
address at the level of individual broadcasters or Stations, for example, negotiating
channel capacity for use in delivering files or data over a large area, using multiple
broadcast Stations as platforms for their delivery.

2t XS gE &4 (Station)lll= oiHg X = g5 ANFS Mg =
U= System Managerete JIS/AAEO0l EotD BCNE =22 Station2 System
Manager?t Aot =2 ZEA e HOdt= Il
S/ANAEE MBSt

Oldst HEZEQ =2XUW <22l CAST.ERA= 2242= 2 MEC(Mobile Edge
Computing) 18 TtAICH & &= AIAE DS Y & A8 X S0l ACH 0l I

VTS
0z
oF
=2
a
o
HO

IR
rr
o
*
s
]9
o
o
Ok
=
10
fun
njo
Otm
ol

=2 MPEG NBMP (Network Based Media Processing) E&E2 EUE ATSC 3.0 SW
Jratst, Al DB HICIR A2, s280 29 2el &7 59 Jl=2 M38&tC ol
20lE oS Gaian Solutiondt HP Enterprlse_'.:_ ATSC 3.00i CH&t Jtatsh, 22, 2
H A E 0l & (orchestration) S92 ATSC 3.0 HE Z2I0I|X SRHS WG UCH

21 FBMF-TR-010/R1



5.2

5.2.1

78 X&Mt 4K-UHD & HZE Dl & MHIA S

0o

OVB e

ODVB= &&= Egset CIXNE ZEIOICIH 85 AIAEN s EEsE s8ez2 24
=l AFME=3F J| R (pre—-standardization)2M DVB ProjectOil A = Z2NE2 WES
EBU/CENELEC/ETSI Joint Technical Committee0l HMICtE KEXAEUHANS E=3FS
SESlH =ICH [10].

Sorersl Asserbiy
“Sinacng Boand BV Brngodt Ofice
I
SR I | B 3
wawwa&& . mﬁﬁ@wx i*wwws:%%ggﬁmc&m

Wwfﬂm W&w&’m
(0% 5-13) DVB =X &

DVB HEZE3H JI7 WOUHAM Il =202 9ot U= Technical Modulell =&
Working Group2 CiS1 &2 CF.

TM-5G (5th Generation): 5G& &8 DVB-12] &AZX QPAE, DVB2L 5G-MAG
Z2tol Eg Dl g

TM-AVC (Audio & Video Coding): 2CI2 ¥ HICIL JEI=o HF
g Jl=s neg

TM-HB (Home Broadcast): DVB %to”g 72 g

TM-1 (Internet): DVB-I AMHIA && & Z=Z )2 OflEt CIOIE =723 WY
TM-MCAST (Multicast): DVB ZEIMAE ABR At22l JHe L KX 22|
TM-MPEG2TS (MPEG-2 Transport Stream): MPEG-2 TS &g DVB-SI #2 g
TM-NIP (Native IP): 2 IP A& EHXIC =4AE HIOIEIE IP DVB &3E Sl Al
S0ot= AlAE HO|

TM-S (Satellite): FISL &SI 2HE Iz 723 HY

TM-STREAM: DASH &t Z& L HbbTV 222 HE, &8, DVB-DASH =&
83

TM-SUB: OIOIXl 218t & BIAE DIt AEE
TM-T (Terrestrial): X &I 2HE S A A
TM-TA (Target Advertisement): DVB2| Ef2l &1 Jl= 72 I

[u]

|'I
bl

L S

}

il

toli

I
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ot Ext= W DVB W Commercial ModuleOllA ASEE QFAAIE B1A

£ et D, Technical ModuleOllAl Dl AIY S 72 2A Z4A(BlueBooks), ETSI DI
=239 £0I(TR, TS), ETSI &H =CI(ES) & ETSI E=(EN)O| &2 =ICt. DVB E=
A0 (2 &Y HU=sSE2 LS 20

e DVB BlueBook: DVB Steering BoardOll Al & &ist

=l CE S0E M. A4 7P At
s 2AM, A A9 AX AISOls AIY) S L&
e ETSI TR (Technical Report): %EF HOZE[ RAYAMQ AIY = E=S 86|
fist Ao K&, ETSI J=R33 o S0l
e ETSI TS (Technical Spemﬂcahon)' HZ&E HAE = 'shall'lt &2 2 HAEES
IEs = e A 2AM, ETSI =33 &9l

e ETSI ES (ETSI Specification): 8™ ETSI a0 &
e ETSI| EN (European Standard): & =2J| E=J|3

5.2.2 DVB-T2 E&3l F& M

782 XN CXETV 2= DVB-T= 0/=2 ATSCIt HDs Z=2HsS =2 A
HIAZ F&e A Z2l SDE UME Z2IHEHE =2 MHIAZ XI&6tACH 1A Cl
g2 2dE52 It &= HE=22 MPEG-28 MEJ| M0l =& JHel K& ME
HOE22 d&2 =ItsotAlt [11]. 200080 8 MPEG-4 HILI2 2= J|=0

5 S

]
252 tE=S HDE2Z 4AIZI flol MZ22 Xl
Ct. OVB-T2= 2MICH K& CIXNETV E&EL2 USs
2

HEFE3OL M ACH [12].

[\)

s MZ2 8X JI¥, FEC & &85 25 @ 30% 0laf o OO0 A== N306t

O HOTV, SDTV & IP MHBIADE Jtsol0d0F LY.

s O 239 AEY: 2clA dIolo MOIZE(PLP)E MEotH =32 CIoIE 0, Alx
g H2) ¥ MHIAEHIOR, 2UL) AEYS Ml MUIA HMSZXHA SHO0|
1 7Hg 2ES M3Bot0O0F &tCt.

o SH It BX @ SYE HAZUA A2/ 22 JIEES Sof 28 & 0ls
MblA S Ogdet ABlA RS0 ol 2182 HE=5s 28 Jtsot o et

o HI TS A0 CHEH HE X0, IP) « BH=(0l, 2 TH) = S0, AIAE F
2) IoIEIt &4 &858 ZRIF glelBg HEN 22 2= HestE 45 284
= MZot0F StCt.

DVB-T2 DVB-T229 Z22|HZE =2 HAS <E 5-2>0 UHEHWHAUACH. B EZ(Modulation)
JIg0l= QPSK, 16QAM, 64QAMOIA 256QAMOI MEH =JIEIJCH. O2l2, FEC= W
2350l RS 2AESQ0l AHE=Z2HE(Convolutional) 52 X8 0A BCH2 LDPC 59

OI
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XEoz HALCRUCH Eol, ARES2 ES=UHME 242t0] HAHO| ULt ES5F2HGuard
Interval) 2IJI0AE JI& 1/4, 1/8, 1/16, 1/32 2=0lAM 19/256, 19/128, 1/128 2=
Jb FEIIEQCH FFT A& EIEH 2k BEX X&atD QJUCH L8, =410 SI1 & X
H FHE &t JI= AS0l 24T & (Scattered Pilot) 2 951 & (Continual Pilot)
Of Mxl 2etSIUHA XtXlot= HIE2 X80 HLE A AIRLCH
DVB-T20 A= DVB-T UHHl MEZ& B X J|Y, FEC & e Mz RE9o Loloz
Me Y= 8 MHz JI&E22 XU 8&EES0] 31.7 MbpsOlAH 50.3 MbpsZ SHHEAU
on, s28 2F C/N=8 JIESZE M52 0| 29 MbpsUHl A 47.8 MbpsZ SFA A
Ch, £, SUSH 522 22 Mbps 2I1E2 2 27 C/NO|I 16.7 dBOUIA 8.9 dBZ
SOILd 7.8 dB2l = As=2 SAANE = USES & = UL
<H 5-2> DVB-T2I DVB-T2 221H 5 72 Hlw
- = OVB-T DVB-T2
. QPSK, 16QAM, 64QAM,
Modulation QPSK, 16QAM,64QAM 256QAM
FEC Conv. Coding + RS BCH + LDPC
1/2, 2/3, 3/4, 5/6, 7/8 1/2, 3/5, 2/3, 3/4, 5/6
1/4, 19/256, 1/8, 19/128,
Guard Interval 1/4, 1/8, 1/16, 1/32 1/16. 1/32. 1/128
FFT Size 2k, 4k, 8k 1k, 2k, 4k, 8k, 16k, 32k
Scattered Pilots 8% of Total 1%, 2%, 4%, 8% of Total
Continual Pilots 2.6% of Total 0.35% of Total
Max. data rate 31.7 Mbps 50.3 Mbps
Max. data rate
(@20d8 C/N) 29 Mbps 47.8 Mbps
Required C/N
(@22 Mbps) 16.7 dB 8.9 dB
% e 9= 8 MHz JI=
m;* ﬂm wmﬂH D EGE mr—
TL‘IHWPLPHIMI gm; - p
e e
e L3 Gl l‘_wﬂ.{ DPcmﬁfxﬂH ‘E"”“E‘(:::nmg

To
transmitter(s)

1 1 ="
o fa-loFlafe-
) ‘ G [

= |

B r

I PARR H , - h- ‘mmma‘
redn:[vnn | myone [
i _ 11 reservason

T2 (Optior naﬂ] !'

Compensates for
As emuyai ran ame deleyin ot
in

(02 5-14) DVB-T2 &4l CHOl O &
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DVB-T2 AIAHES RF Hs & ASS (A8 5-15)0 LIEHHACH H B2
OVB-TEL =2 ¥X X2 256QAMS FIIotH =24 8ESEE 6 bitsOllA 8 bits=
=9 = AL F BUMZ 38 do & Q= N d4= HEo0 SFN 252 F0A
gy &= As Deep Null AHEZ S0l e ds= SH4AIZ = UCH Al B2
FFT 3JIE 32kMA X&otHAM 78 HEZS =0/ <ol &= REHSME MEE

SESL 220 glofl &= FESL 25

Q

B e el ol
b e B o Dl i D b R |,§m
256 QAM Rotated & Q-Delayed Extended 32k
Modulation Constellations carrier mode
(02 5-15) DVB-T2 AlAEIOl RF A5 &4 @A

OVB-T2 AIAEIS WESRZA &2 (O
M= C=2o &8 Zz0ds oadst = &
= S 2E2 S£01 2 = 90l
S Z2]"8E ILE = HOIEROINA b
ULE. HIE =Y, PLPOOIA Z&2 Al
g2 PLP1~PLP30I 2= OHEOl & =S8X
MetA, 100 RF HE WOlM AMZ CHE QoSE

Headend

|HD ENC |

out | Gateway ‘

Physical
Layer
PLP1,HD 256 QAM % Pipes
el PLP2,SD 64 QAM 2/3
PLP3,SD 16 QAM 2/3

=y PLP0, Common S| Data ~

L I

(08 5-16) DVB-T2 AlAE HERT A
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DVB-T2 2&&EES xEZ AIEH =2 WAIE <H 5-3>01 UEHHACH S=0A
DVB-T2t DVB-T2 AIAECS] SAIZES JI2tol EEe GoIC HXEX JIH22 DVB-T=
64QAM, DVB-T2= 256QAM= AtEotll, FFT AJ|l= 242 2ket 32kE HEoRLE 2
SE2 2/322 =2otAE LOPC 239 4501 =J1 E0 OVB-T2 dEE8E2 24
Mbps@!IOl Btof DVB-T2= 40.1 MbpsE E0W=1 L AEEEE SN2 BEE2
HE DY, 2542t I, IS0l KXot LHHES 24, R UHEZFS &4 2
C A8 S22 ¥ 67%2 dEEEHs g = JUUL

<H 5-3> DVB-T Cidl DVB-T22 M&E & Ol Al
- & DVB-T DVB-T2
Modulation 64QAM 256QAM
FFT Size 2k 32k
Guard Interval 1/32 1/128
FEC 2/3 CC + RS 2/3 LDPC + BCH
Scattered Pilots 8% 1%
Continual Pilots 2.6% 0.5%
OvF:rézsds 0% 0.5%
Bandwidth Standard Extended
Capacity 24 Mbps 40.1 Mbps
¥ F=9 2e2& ME metold JI&E

DVB-T2 HE&E2 NES MHlA R8E A& dE et &2 (28 5-17)0 U
EFLHRACE. HZE JIE2 16-QAM, 2522 3/5~3/4 & S NEEE2 & 18~22.6
MbpsJt &Ct. Oleist M& TetOlEHe 22 101 RF ME(8 MHz) WOIA 2JH2 HDTV
S22 AMUIADE Jisotd S0l 2&E129 W =401 E0lotH =Lk &£ OE WZ2A
256-QAM, 2S5 82 3/6~2/3 B & Al & d&EEE < 36.1~40.2 MbpsIt ECt. 0l

gt 85 IfetilE 2

JlsolCt.

Ho
o T

100 RF IHE(8 MHz)

26
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Absolute maximum bit-rate Recommended configuration
FEC FEC
Frame blocks Frame blocks
Bitrate length per Bitrate length per
Modulation Code rate Mbit/s L frame Mbit/s Lr frame
12 7.49255 7.4442731
3/5 9.003747 8.9457325
QPsK 213 10.01867 62 52 9.9541201 60 50
3/4 11.27054 11.197922
415 12.02614 11.948651
5/6 12.53733 12.456553
12 15.03743 15.037432
= =~ Good coverage for 2 HDTV
16-QAM 2 e I 11 |- [ e 101 " programs (MPEG4)
4/5 24.13628 24.136276
5/6 25.16224 25.162236
12 22.51994 22.481705
64-QAM = - 116 e g 151
4/5 36.1463 36.084927
5/6 37.68277 37.618789
08728 . .
- High Bitrate for 4 HDTV
256-QAM : 68 229 _ 60 202 " programs (MPEG4)
4/5 48.29248 48.272552
5/6 50.34524 50.324472

¥ MY Y= 8 MHz, 32K FFT, 85322 1/128, IILATIE PP7 J|&=
(08 5-17) DVB-T22 AMHIA |S8Y A% M OietlIH 74

A&t CIXE 25 260 =0 oiEol= DVB-T22 ATSC 3.0 = HIWE <H
5-4>01 LIEHLHRACE. DVB-T2= 20090l EE3F 22EHH A0l &A= I
£ MPEG-42 HEotA2U, & HEVCIHHA HEO0l Jtsottt. ATSC 3.02 S&E=

|

t

0l HEVC2H SHVC 25 Z&otd ULH SHVC=E =2 ZHE=X0 Uol M2 THE 6
S22 AMHlA SEOU X0IE = = U= MHIAN HE Jisotlt.
¢ DvB-T2& HE AACZ = 30/, ATSC 3.02 AC-4%
MPEG-HZ ==+ #2= MGt ULE ATSC 3.0 MW =IH0A NHEHlE o
gHe = UACH =S Xam UHD 2&2 2% MPEG-H HEHOEL) RUCH S A2
DVB-T2JF TS%t IP JIEte] GSEZ ==+ #AS MEotL JA2M, ATSC 3.02 IP =
73S ME6t UCH

HX= DVB-T2Jt =0 256QAMOIHH, ATSC 3.02 4096QAMMHAI XI&
ATSC 3.02 16QAMRH HIZLHA(NUC)E HE5I0 RF 52 & A
e 732 DVB-T20AM= 20, ATSC 3.00lM EAS &S

-

ot=
gk X

S HZotd UCH
08 2 0ls =4&= 14 RF MHE0UHA SAIN HMIctI gt &E UsSs Jl==2
DVB-T22F ATSC 3.0 25 XI&s&ttt. &, ATSC 3.001 === == LDM & US3t
Jlss H8g &< 0VvB-T22 TOM && Ch=st Jl= Uil 3~8 dB2 =& s M
&g = UL

27 FBMF-TR-010/R1



<H 5-4> DVB-T2% ATSC 3.0 =& Hlw

3= DVB-T2 ATSC 3.0
ER e HEVC HEVC, SHVC
SHY= HE AAC AC-4, MPEG-H
REELT TS, GSE (IP2I8H P
o = . _ Uniform QPSK,
(ABERES) UFJ;;TGQGZSEHSQZ?EQQ)M Non-uniform 16QAM~4096QAM
- - ' ' (0.27~10.37 bits/s/Hz)
EEES oS EAS
Mz (=3 TDM, FDM TDM, FDM, LDM
4K UHD(ZE) L HD(0IS) SAl
D L OIS | 4K UHD(DE) L HD(OIE) SAl NHIA Jbs
=N MHIA Jbs % LDMS HE8 A2 DVB-T2
HHl 3~8 dB £4&I A5 W&

]
DVB-T2 EZ3IJt 22 CUCH. 010 A A 2H I St
= DVB-SH(Satellite Handheld)Jl 2008E0ll 2= RS0 [14], DVB-T22F DVB-SH
=2 DVB-NGH(Next Generation Handheld)
=

10
B
40
0x
0 &
10
x
T
>
Uy
i
"
o
Qﬂ
kK
50

HZF=0| 2013¢ DVBOIA 2Z &AL,
SN REEZQ ETSIHA &olg X 2ot [15].
2000 2005 2010
\\~~
\\\
K\
/’7 2013
L
I””’

=2
[= =

(08 5-18) | OTTS 2oty &5

FH
M
(V]

?18t DVB-T2-Lite EZE3tJt A& UL

HEsHE AIAE [ EE 2 DVB-T2 mobile0IRA 20, DVB-T2 & WUHA <H 5-5>%

20l 85 ZE0A Ols & SO 250 & 2est #3222 HetotL 2% #2301

FIHEIACE DVvB-T2 HE=0 U A2 0ls &€ =M

SE2 SAl AMHIADE Jisote . ol 8&E=2 = 4 MbpsOIOY, FFT
P

Il & FeksaE 28301 &0 |ot AL E£8 Ols=

=)
ofn
4>
e
2
M
o]
o
wW
N
>~
0
In
]
=
O
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Mg st 2528 1/3, 2/501 FIEJALH, SUHHLS SHEE Z0/J] ol Ti(time
interleaver) H22lE 50% & L

AI0A DVB-T2 22835 AIAHCS HMSEZ I2t0leHE=E FFT 32k, ES72t 1/128,
256QAM HE, 258 2/32 M, 8 MHz d&HE W &8 40.21 MbpsOIH, 4942
HOTV g& Z2 08 MHIAZE HS6HACEH 010 ol 1S llA JUAAE DVB-T2-Lite &
geE0 2 DVB-T2 frame (216.9 ms)dt FEF (T2-Lite frame = 44.6 ms)2 Z&2
2 8 MHz 8&ME WUHA AIRE galoz2 SE6IQULCH DVB-T2 &5 mi2ilitHe 2Y
S S2otH, DVB-T2-LiteQl Mz Lel0IEE FFT 8k, 2572t 1/32, QPSK B,
258 1/22 XNGolRC. 8 MHz d&ME W DVB-T2 AMBlASl HEE2 33.3
Mbps, DVB-T2-Lite MBIASl d&EE2 1.02 MbpsIt &0, 22 302 HDTV &€& X
2 4049 0ls SD &8s T2 02 MHIADN ME Jtses 20F/JACH [16].

-

(@)}

<H 5-5> DVB-T2-Lite AIAEI &

OVB-T2 CHHl XtOI&

oI 855 ZICH 4 Mbps
FFT 3JI 2, 4, 8, 16k

Rotated Constellation 256QAMOIM AtE 2 Xl
f32 1/3, 2/5 =Jt

TI Memory DVvB-T22| EEIOZ Xlst
s IHE PP8 AtE SX

JIEt L1 post preamble signaling bits@l scrambling M

K

(08 5-19)2 DVB-T2-Lite HXJ|2 &5 2010 UCEH 8 MHz 104 THE LHOIA
OVB-T2 U& HD YSAUHIAL DVB-T2-Lite Ols/SU YSAUIAE A2 24

(TOM)C 2 £=5t0 AS2 2 24 UL
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An oscilloscope plot showing how the HD

(top trace, in yellow) and mobile (bottom, in blue)
services slot together; each sits exactly in the gap
left in the other service and are combined inside
the modulator to create a single signal.

(08 5-19) DVB-T2-Lite HXJ| & (& DVB-T2, WE: DVB-T2-Lite)

DVB-T2-Lite= DVB-T2 HEZF2 =22 EELU2H, DVB-T2 EEF3F 0lF 0|5/
SU Y= e 2UE MM 2EE22 DVB-NGH HZ=z2HIF 201380 2= T UL
Olelgh DVB-NGH AlAEC Y SH= st &0

e OIS/EU #=4 %A

e M= ARE j&*Jﬂ(for handheld receiver)

« DVB-T2 J|Bte2 HHSIH A UEs Jis
o SERA BYA Hds L3 FA

e Transport Streams = IP Streams= #I& &85 HE £

DVB-NGH= DVB-T2 JIgte2 Ols/s0 &&ES

(wm]
4 22 Jl=d QAANSS IS HESHIF MM E AL

. DVB—HBP ul

|=_l
o
o
[S)
o
0 }
10
(@)]
(@]
R
=)
0
oo
0z

« ANHIAE A2 OE QoS 2 Jis
« =2 MHIAE I A2 T8 Z& M3(0l, SVC)
o OtLI2l RF THEO0IAM DVB-NGHSt DVB-T2 &l=2 Zg Jis
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DVB-NGH&= DVB-T22+ T2-Lite(DVB-T2 mobile)E JIBtez 20 &&E Jlss &
gtotd AW S=0l= 3GPP LTE J18tS] eMBMSZ2| &&NMAl 1DASHH & H & AL
Ol2iet DVB-NGHS AH=le (O 5-20)u &0l DVB-NGH E&E3st MsfZ0l & UEtUH
ULCH Eot, MsE2Es 2JIH2Z Hdot)l Ao ChsetHILE J1=¢ MIMOE IHEiGHY
Ct. (O8 5-21)2 DVB-NGH AIAES] MIMO Jl& #4&E EWELL JIE UXE ¥
S AAEUAME sS4 GHUE 2828 1A HE6tA2U, DVB-NGHUIAE +=&/+H
I} SHHILLE 1Jdot0 sS4 SHHIUE 212 2042 & HotRUC. Sol, MIMO Jls =
22ACEsHSM)E Sl BEEEE Hedt=0 =eEs SFUAC

DVB-T2 mobile DVB-NGH DVB-NGH
(T2-aligned) (3GPP-aligned)
Amended
frame LTE-E-MBMS
type Evolution
signalling

Advanced
Technologies

T2 T2 DVB-NGH
subset subset

(18 5-20) DVB-NGH EZ3t dM2tx

ras

(08 5-21) DVB-NGHS MIMO Jl& RAET
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5.2.4 DVB-T2 MHIA =& =&

DVB-T2 MHlA= 201049 38 F=20A MA ZZ=2Z AIFEZJULH, 20129Y d= A

HAZ SUHI/UACH Sal, NAT CHE MHlAZ HEEZE ZelZF(Freeview, 22 Xl &

ot 95) MHIAZE M3 S0ICH Z2lFe= JI2 HE(SDZ) 10500, HD e 170, 2tll

@ MY 33HE EEot] ULH, 8= LEFRY B%E HBHotD UCH E£SF, 60,0004l

2 Ol&2e 22 VoD MHIAT MB6tD QUCH [17]. &8 =4 2Mbps 0|Ate] AL =
(o] =

T2 Freeview 20 M= Soll 0l JIsdt OTT MBIAZ MZEot] UL

:Freewew Q Find and watch TV TV Guide Products Help

:FreewewPJQ y

All your favourite
shows, all in one place
and all for free

elelc

| May
Destroy You

WHY CHOOSE FREEVIEW PLAY?

95% 70+ 30,000 £0

Get 95% of the nation's favourite Live TV and radio channels Over 30,000 hours of TV on Al for free
v demand, all for free

(0 5-22) ¥=9°| DVB-T2 JIBt T2|8 MHIA
(ZX: https://www.freeview.co.uk/)

SE0UM= DOVB-T2 &% Jlslt HEVC HIO2 2= Ji=2 5@ £ K&t
4K-UHD & g2ds = AIHS Ot 201 =8 2 20tEZ &A

o
32
[m)

2014 72, BBC= 3 X< (London, Manchester, Glasgow)0lAl =&

K& 4K-UHD & Egts AlAl

e (AHQ) 2013W, MWC 2013 HAISIOIA Abertis?t EBU 8822 XAI-20HY
4K-UHD sAl SH AlA

A
ﬂJIﬂl v

« (52) 20148 78, IRT(SELSI=HFA)2t BR(SILSAH ARDL XIS 2HAH AL
2 E0A 4K-UHD As8es AAl

o (EYA) 201449 72, NRI(SUYS H2XE)2t TOR(EESSE dE3MeE HEE
OlA Xl&att 4K-UHD &g 2s AAl

oEAO R 20149 2H ME 81, 82(FIt== E 26, 35)0A 4K-UHD I
2 MEs 2gol B0, Li2lolA A& 2=ngA &, EFXZ EUGHRACH

20184 128 XE 83(FIt= MY 29)2 FIIotRUCE DVB-T2/HEVCIE H&EE =AD|2
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A&EO| JtsstiH, S2lIHE2(8 MHz)E OI0IE A&E2 33 MbpsOICH [18].

S92 OXNE X&n TV 2&ES DVB-T(TAIM)0IA DVB-T2(2MH) =22 &&s OfcH
ot 20| AN 22X 2= otACH

o 1CHH : 2017 3=, 69IHA 32700 DVB-T2 &4l0| et 22
o 2CHAI: 20179 11€”, DVB-T2 &2 SH(100H TAl & &
o 3CHH: 2018E 4, DVB-T2 M2 E[H(6H TAl HE =22)

20198 ZBHOll OVB-T ANHIAE ZZotl) DVB-T2 M&t= 2AZotULH AIEX &
M 2015E OIF0l &4t TVeE DVB-T2 AlEEIA(Y 69%2)2 I X0t E R0t
SAUAM DVB-T2 HMEe =5/ TV Zzd ME2 SO=(MPEG-2)UlAM HD=
(HEVC)22 &atE HILI2 3t MHIASE M35t=dl UL

2ZotAth DTV AE =4 I E a2z &l
f2 TV HE =48 X s fg =t A& &2 5,690

N3 & =0t UK = ,
ot 220I0H, et Ji=te XN DTVE AHE =aotAHLE ?1d, A0I=, IPTV S M=
=]

SEO0A OvB-T22 =8 =JI0l= MPEG-4 HILI2Z &= Jl=

g HEs =2 =8H2Z ol 0%, HDE &5 Z=2 8o =iet &5 AdlIA0

|<J] ?Io HEVCE &= &35t ULt &= DVB-T2/

10
]

[> 1>
i
>

= Y522 =Y AH=O0ICH L8, 20239 7, AHCI2l RTVE= 20244 28 UHD
£ 2 EI0. RTVEE 2022 FIFA 253 20 &JIE 4K-UHD(HDR) 2%

B

20239 T7E, g4 0o 7Aoo 2l

r

tel ARCOM= UHD ZEISEAIL
o

DVB-T2/HEVC JIBt22 ZcIxE 1Y Ot 20l MBIA HAIE =88 = JALD
SH=ACH

* UHD HE 3H
« UHD ME 2)4 + HD-HDR ME 24
« UHD M€ 1H + HD-HDR THE 4
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6 = 150 o H g & ~ < _ 5 ™© g W &g 040 o Hr
[0 K aw 0= o ol — = U Ko = r O
ik > d O o w K o K o o = <0 _
= = z P Iy A X0 H K = 3l n © i ol _ = ) I o
oy m o 00 = W0 o 7ol ! Zo M1 < vl o ak = 2 @ar
(1 T < = ol v W or =) [ = o _
AM___lgu o S g s K2 %0 = S 2K S <o D T
g < O TR S T = = E0mo B0 ot _ o W oo |
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'ATSC'IF 201080 =EH UHD/2Bte/2r&res &&= XI&ok)| #8t ATSC 3.00Ict= |
Jig &85 HE Jl=0l (e E&EsHE AMACIR LD, 201568 £ 0l= ATSC 3.0 CSete &

8 73 HE0 OI2H SACH

SWHUHAMSE 0= Ot&DJEKI2 UHD, 28Ky, Ip/2Fges J18 UHDTV ¢& #3 HE
o ERd0l &FH HMEt¥o=z HSEOK ATSC 3.0 CSE JIEtez =W 2F0 S=
AE HE5HI2 ofRULCH ol =

A&t UHDTV &5 Al 2Ret S8 #HS F2o6H)|
flofl 2015 43 QAT E=CHHC IHANUHESEESZZUHAM =38 =212 AHGHULH
201649 32, MANUHYSHEEELHS Sot0 =0l MEZL, TTALY XL gE 22
EJNE0 0I5 Ol2otAtt XAl s Z2MEDNS U %’—%‘3%% set 2A=8 I
3 & HMEE sUUEsS HAM 20169 63 TTA EE2SHEESUAM =S sUHU

Ct.

S “X&I UHD 28 &4 FE(TTAKO-07.0127)" EED 285t & 632
HEOl OIFH/2M, 20208 12301 JHEE “X&Oh UHD s S==4 Hg
(TTA.KO-07.0127/R5)" X & 2AM=2 KNS = 202148 68 MBS Soi “XN&It
UHD Z& &S24 FE"0l st 2Z22HM 2 IIEE=2 EAHE FE0H:

—_

TTA.KO-07.0147~TTA.KO-07.0153% &HeIotRUCH [22].

53.3 TTA XI&lt UHD & H=ES 8 =2 8

X&Ob UHDTV 2& &4 J8 EES AMUIA HS2 28 22HB2 dS Yao
g MW Fh+ 28 0= ZA(OFDM: Orthogonal Frequency Division Multiplexing)
HICOQ &= gAloz Das HIL2 23 3HHEVC: High Efficiency Video Coding), 2
O &= gUAaloz MPEG-H M 2C2(MPEG-H 3D Audio), AIAE ZzE=2=2&
IP(Internet Protocol)& &2lotn ULH.

<H 5-6> X&I UHD ¥& sS4 Z8 HES HBE =2 Jls
S =Q Jla
AW =04 2E U= Y2(OFDM), MYLS M2lEl A 25
HEEA (LDPC code: Low Density Parity Check code), Hl=#Y AHAT
(Non-Uniform Constellation)

HICIQ &= g4l | DSE HI0Q £53HHEVC)

QU2 &= 24 | MPEG-H 2 2C2(MPEG-H 3D Audio)

ANAE Z2E2 P

TTA ZE0A 2ot e ScHS2 A Flt+= € Us YAsS HEN JIE
CIXE Tve =clHs 835 SEE0 & 30% 01y €

= U g &
HEVC HICI2 2, A2 QL2 HAHoH dstd Zel0|

g &= ULH
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g= A=FUC. 0l= IP JIgt UHDTV &5 AHIAE Jis

JIE OXNE TVe dE Ege= =c2H2 otuel 85 MEe 6MHz
t

19.4Mbps ==0[XI2F, X&1 a5
25Mbps2l OI0IEl 8&0] Jtsotth. K&
Cle 2E0l JIE UOXE TV Hit2 24
MHEZ 2 26812 OOIHE O d&5g == Us
4K-UHD & AMHBIAE foiAd= 20~25Mbps &

4K-UHD && AMHIAS S0l HMsg = UL

SEHs2 JIE A4 UXNE TV &5 S8 d8 #A32 MPEG2-TS tHal IP DI
A

1R

=M o
B EZOIA
HEFo| HEVC dl
o

HEVC &= ZHE° dsgas Sofl 4K-UHD &5 MHIASE ol R+E= dolig &
o

= EE2 15Mbps =2 Xcalg = UL 0lde dsghad
= MBIA0 Full-HD &5 AH
=0l JtsotlH, 0ls& =401 Jt

(i

I 2D QIEUYS HSeHs IP JIBH BE JlE2 NOSORM, PY
Ct

= JIE& UXNE TV &E0 dlwol ol

= E JIgtez EE M3d N&I

HZ208 AE, 228 02 2], Al Sl WE
=! t

8t Linkage(%&) MHIA 2 2IXI0ICIo JIg THHES A

otLtel UHDTV &
|AS EHAQI K
A SAO

22l 013 MBIA

5.3.3.1 AHIA Y AIAE QA (Service & System Requirement)

TTA E=10F 2860 “XIALDN UHD 2s S448 H& - Part 1 @ AHIA L AIAE
QRLIAAIE"(TTA.KO-07.0148) S2AM0IAME= ATSC 3.0 E=9| RIPAIE Y Z2U RIFPAIES
D24ty 1P DB UHDTV / 2HIY g, 2Esr 2HX B3, L S92 /e FAC
2 AMHIA L AIAE QRAIEES HOGHD UCH [23]
5.3.3.2 A ZEE(Components)

TTA E=1 288t “Xam UHD &5 S48 A - Part 2 @ HEU

"(TTA.KO-07.0149) 2AMUA= HICIL, @CQ ZEo L A SO et FEUHE I

=
== HOIstCt. HICI2 REE HEVC Main Profile@Level 5.1 E=S
DES MPEG-H 3D Audio E=S =201 AU [24].
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<H 5-7> Xl&flh UHD &9 HIUIL d= 73

FAASD | BAD Sie HIEY | st Has? fus | Ees HI=s A A
Ax (HE ag)
720 1280 16:9 1,2,3,4,5,6,7.8 | 4:2:0 8,10 P
1080 1920 16:9 1,2,3,4,56,7.8 | 4:2:0 8,10 P
2160 3820 16:9 1,2,3,4,5,6,79,8” | 4:2:0 8,10 P
1) FAHES © BeUel 85 FAM £
2) sta ol 88 FAEN ZEE 28§ AHA £

3) 3tH HlE @ 9o Ji2 O M2 dle
4) 3tH MME : 1=23.976Hz, 2=24Hz, 3=29.97Hz, 4=30Hz, 5=59.94Hz, 6=60Hz, 7=120/1,001Hz, 8=120Hz
5) 120 Hz 3t THMES 60Hz 3t HMESZLEH temporal layering0l E&& gao2 Mook SHCH

HDR(High Dynamic Range) HICI2 ASE <t &AL &2 HLG(Hybrid-Log
Gamma) AIAEE &t B#X &2 PQ(Perception Quantizer) AlAE
=& ITU-R BT.2100 2& =M LHOHIA &H2otd QUCH HICIL A0
ITU-R BT.709 E& 20l ITU-R BT.2020 E&0AM &M H2lotn UL

.

Kl

5.3.3.3 A|AEIX(Systems)

TTA HE&=Ib 2&56t0 “Xl&O UHD 28 S48 F8 - Part 3 A AE
Z"(TTA.KO-07.0150) 2A0UIM= XI&T UHDTV 2& AIAENM Y& MHIAE &S
ot O 2xst ZEHESH s F2d MUIA AIDQZ0 CHoll TR0, 2 2XZHE
of AEEHE ZZ2)d =3t € MHE Ch=stott 1P 2lstot) 0l 22l HS #7230l
gEot)| /I8 3 HSE Z2ESZ W3S ote Jl=2 FSHC [25]. L& s9Y
= 0183Y &0 d&8%= 000 BEUESS SJIstE fst HAHULSE HMB&ttt
£o| CIHY e A=y ASE st IP J|Et T2 &EZ ASZE O30 20| oot U
Ct.

Applications(HTML 5/JS)
PIayerDADPelﬂ:oders MM,T,' ROUTI,E' NRT PIayeBgSet:loders NRT ,A”,
EME/CENC Ssigrf;'l'ic'ncg S?grf;'lf:ch Files EME/CENC Files Sggfellcr;g
MPU(ISO BMFF) DASH Segment(ISO BMFF)
HTTP Prpxy HTTP
MMTP SLT ROUTE
ubDP TCP
IP
Broadcast Broadband

(08 5-23) T2E2 A U
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LS AIAEIX AHSY SelHS dZS st 23A(link) HE Z2E=22 ATSC 3.0
Link Protocol(ALP)S &°olat] ULH.

Link Layer Signaling IP MPEG-2 TS Future Extension

ALP ‘

IP Header TS Overhead
Compression Reduction
Encapsulation
ATSC 3.0 PHY
(O 5-24) ATSC 3.0 Link Protocol X2t QIHHOIA E2C
5.3.3.4 =c|H & (Physical Layer)

TTA E=1 285t “X&am UHD &8s &S24 AE - Part 4 Sl A
Z"(TTA.KO-07.0151) SMUHAME 22l HES AIAEN 2EH0ld 23 HE Z2EE=2
malsh = M3 AEES a0t Melote 22 ZOHE (Input formatting), MY = IH2!
El 2Al 25(LDPC code) JIEtSl HIE 0QlE2I® 2% BIX(BICM: Bit Interleaved
Coded Modulation), && Zy s PHolsE ZH0IY&OIE 2l Y (Framing&lnterleaving),
A Fa 28 U=E(OFDM)S S&t IHE MAd(Waveform generation)2 40 =2 2
2oz RFHETC [26]
5.3.3.5 2HI=X Y35(Contents Protection)

TTA E=1F 286t “X&IF UHD 2L &=£4 HE - Part 5 ZEx B2
S”(TTA.KO-07.0152) 2MUME ZH=x BE5% UHDTV && AHIAE Qo 2Rst =
JF #A0 M AIstS dolotn JACH [27].
5.3.3.6 3DTV

TTA E=1 2&EH6td “XAAIOD UHD gt sS4 &g - Part 6
3DTV'(TTA.KO-07.0153) 2M0IAM= XIAL UHD/HD z‘%é.‘?é 3DTV gt AHIA AIAE
0l XI&dt= HEVC JI8t Simulcast 3DTV 2& MUIA Al Spatial Scalable HICI2
233t I8t HSH 30TV &SEMBIA A 2I9tXH CHel =0 A3 0F MeF AFE0l CH
off Holotl) UCH [28].
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5.3.4 TTA XI&I UHD && AHIA F& S

=W K&t UHD &5 H=0| MEE 022 H=0 Jl8ter CHegt MHIADF AIEE
D ACH O2st MHIA S0HA 2 ZBolMsE OGHE&0Is=410 et MMS/28HE Al
A, QIHUZ S 0|28 22er 1BB MUlA, X&I UHD dE5YE Sol MHIEE S
ot= MHtAHlA, Ol DEY X E2E MIBot= RTK MHlA S0l ot & TH
2 st

5.3.4.1 MMS/2H}IY AHIA

201749 5&, felletilid= ATSC 3.0 &S JIEt22 X&Mt UHD =22&ES AR
SIALCH =, MEES 0I8NKl= RF 8&EE 17Mbps =&2 '9-1 KBS1 UHD HE'2
'7-1 KBS2 UHD ZHE" otLtABH S=5HUCH 20218 78 192 FH= JIE UHDMEO
Clol THHE AEZESE 9-2 HDIE, 9-3 20l= 22 IHEL Z2HHE AIHESE
7-2 ME= HMBotl UACH B, 98 302 HEEE Al2=S Jlol 7-2 HE2 ML S
S ot ALt

J

=3

Ll

HO

22 UHD S&AMH|A 74

KBS 1UHD 222 Rl HolE= e GIo|
9=1 (9=2) 19=3)

ERCEIE)] 9-2 |
2L 7|ZH7.19 ~ 8.13) FRES FH0IE

HOl= 2|2
S4(12ic|2), FLHS=atcetnl/H=RCCTV) (UHD O'EM =2 ¢Al \ / (UHE) OFEf|L=t2 A1)

BlOlE] Mt|A —,rx-| A Al
AiczEs+(38) 1HY YxlEs Y 155} TPEGS )— \\

KBS 2UHD E3& DI-E(E Lzu mesrmns KBS B omiia 1 Radid) |
7=n [7=2) (9-2) (9-3) (7-2)

o|SE £+3A UHDTVZE 7I= UHD ot XIZH0l &2X| OIS 421712
et e ZJ1EI HD B 12 AR XJIEl HD 3xH2 AIA

IBB (22121 S MulA)
At BE, 24A] F4, ZE| 7o}, Bicl2 S0 BY)

(08 5-25) (&) KBS UHD SA&IMHIA THE 24 (R) HAE4 0l GE AE Jtsdt THE

[l

(KBS Oi2I= =Ah (KBS £57i1)

ATSC 3.0 E=2 st ME1et0lE (FFT Size, Pilot Pattern, MODCOD S)g X ¥
AX S0l S 29 F0 SAIDJIE A6t ‘DE LA L

=h 2 = 14
AtEotl) Ols=4&= ?loil T-DMB HE= 22 AlSote &M &4 U8l 01801 A=,
=IF =t g {0l UHDZEELZ gdE F=+EeZ NMHlA Jtsdl Flts 28
220 =1, dSMe ST 2H0 5= FANE & %'EEJP B2, MBI =dl&E
o GE =&JIE 22 F8E 22IF 80 FMAOIC SO0l IP Multicast JIEt2=
OIOIE MHIAE HEE = U=l IPEE2ESES AMESIEZ QIHY o st MHIASE
gdSsUS Sofl Az L = U

39 FBMF-TR-010/R1



(08 5-26) (%) UHDTVZ 1
==

MNMEdEA 2
A= M

—_—=

<H 5-8> 20214 10& 5L &M, =& 85 A A8 22 2 48 ds
— 701MHz 707MHz 762MHz 768MHz
=
202111009, =k (k8S1) | (SBS) | (MBC) | (KBS2)
ATSC Frame Statistics
Frame Duration (ms) 229 250 246 228
PLPO Bitrate (Mbps) 5.014 18.198 2.556 2.826
PLP1 Bitrate (Mbps) 12.967 - 17.288 17.098
ATSC MODCOD Statistics
PLPO AWGN (dB) 7.93 11.55 6.51 7.93
PLPO Rayleigh (dB) 10.05 14.25 8.96 10.05
PLP1 AWGN (dB) 17.13 - 15.55 15.55
PLP1 Rayleigh (dB) 20.06 - 18.23 18.23
ATSC 3.0 &2 %EI%I% CtE 3t (Physical Layer Multiplexing)E XI&otH, 018 &
AMAEBIAE ol AI2ECHSSHTDOM, Time Division Multiplexing)S A6t £&0t1
QCH A MHBIA JHAI OI& | 201748 =285 AESH 0/0] 2s 3AF 25 2HHY g

= <IoH Subframe#0J+ & T a5 SOIALH.

UHD SAMH|A AARL M 021/9/30m%)

UHDZEZ [ 4K UHD ‘13 (}Mbps i

PGM 2160 E cod
3

T 9-1
Isubframe | KBS1 UHD

¥
_ e e KBS Il R

JSAMnmnD o

KBS Thix2iot 7tz 42

Taikias conaze 1 Radio) [T

UHDZE | AK an 17 OMbps *é* A
zx -

PGM [ g arscao I A'rscao = KBS2 UHD

doast
1P-MUX

DIVEE U 1060 Fame [ ZK gl 3 OMops o 1 KBS29}100%

PGM LTm o oo [ Sincivonizer é?;‘"‘x ; KeS2H0 . sYe 2@z

A H5E

1
©59.941 @53.041 SR

239.255.9.0 239.255.9.0

3.0Mbps ATSC 3.0
IP Mukicest IP-MUX

HEE
PGM
ELESS

PGM

*HD-SDI : SMPTE ST 292:1998  « YouTube #% 1080p59.94 AE2|Y MH|A 7|F
*3G-SDI : SMPTE ST 424:2012 : 4.5Mbps @ MPEG-4 AVC

(08 5-27) KBS1, KBS2 SAIMHIAE 28 S5 AIAE 4AM 2&8C

UHD HE &=
HE &xlst F <
|

Signaling)2t SHIZ2 XA

o
40
ror
%
In
2
In
i
L
a
Hy
i
0
Ql
[‘CI
>._

qd, =II2 2K-HD g E o132
HS(9-2, 9-3) S& Zsol= AlQE2(SLS, Service Layer
A AHSIEH AMUIAJE JIsotCEH 0l [, HOAHYE PGM dES=0| E=
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5-7>0A 2 Z0l

IT
ey

<

o,

—

—

(1080@59.94)) = M

Progressive Scan(z=Xt F=Al)

BFAI
S/

= AH

Interlace Scan(d|&

ATSC 3.0 +#A0A

0

ok

ol
o)
B

pm oy

&

]
e}
oF)

—_

oJ

3

-

10

=
—

H Frame Synchronizer &X|J} Z R6}C}.

J
76}

<0

-

10

ol

oL

RO

—_

ol

ol

AMOACIAMLE A Jtsst 83

= WA =
Hg'=

iofl
qlﬁ

Uk
O

o

Z2C HAEES

HOIC.
L SEXEsS 3

—
—

A

LJ10ll, "UHDIHE+==S 2 HD

AN

o

A
e

| —

=

N

0

2o

$40

tl 2t CH)LXI
tCt.

HAHS

=

=

EilLt

t

el
[=)

= |

<J

X0l UHD

—_

ol

fa)l
il

RO

[0

y

ol

110
Jlo

X
S

HO2t& AIEOl Jt
AEO

4

L=
=

)

TH

=

ATSC 1.0ATSC3.0
PE-CRES-2]
27.0
v
LA} e
o

24
9-1 UHD
7-1 UHD
11-1 UHD
9-1 UHD
11-1 UHD
6-1 UHD
24187} caceen

20.06

{1713
18.23

ATSC 1.0
DTV
14.9
15.55
-2 HD
-2 HD
-2 HD

3

9
7.

14.25
HatE
DMB

11.5

L]
DMB DMB
6.4 8.0
vy
10.08
10.08|
=& OIOIEE Soli 28t

=
-

o o

0

(F) oIS

ToV C/NIdB]
KBS1
KBS2
MBC
KBS1

HAQPISER

ZEgE
Hal
S

HES

;!

s
eHHILE

3|

X
o

g
A

3

|
=

NR 7| (2021.08. ETRI £3it &

S T

=)

2m 22X

9-1 0|E44 &

(08 5-28) KBS1, KBS2 &

Ct&H UHD
Ol S0 &ICH
=]

NY 2-RX oH
maadion P 2

5
RO
KF

ol
1l

ol
iy

il
R0

Gl
S

rJ

ol
~3

b, o1 XID)NEX 7.93dBUIA 17.13dB =41 XIGHAME HOIHE

A 2EAl

[¢]

—
o

ol Jt

gl

X
o

Al

2k
=

J

4 A &
HA <clltet TTA UHD

X
S

)

, JETV Al

ot <l

=13
=]

Simulcast(=ZH SA

UIA=

[

=

0|

2021

(Handoff via In—-Band)

At

P
=

AAZ A

=280t

-

Kr
Ki

H
il

J

=P\,

CZM, Al

i

2 0tM

MHOHCH ==&1D10¢

o
R0

il

2 240|

OICt.

-
1o

o
oD

vy

5
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PUPZAMIA MmN SEUSY U KISHE (S5 OISA)

zH_';:j A= M Eksenvice Following) 7|_$ _ ﬂ:l_lé-l XIS FEkservice Following) 7|$
(1) SEN #¢f Ljf UHD2HI XA XpE Mgt (2) SFN #Sl O|EA| X2 Xt= M3t
- e KkBs1EM <

TV Transmission :IQIEUHD

7-2 7-1
il
H DN o
i PLPHO PLP#1 Ty (Q
e — M
571 i

\
)

.. A
G
i o7 0

MBUN SAIX| ARAE 28 EFT
KBS1FME 6 713, UHD2HILE 7'

] 2 78 7p
FI4E UHOR BASISARO IS,

ATSC 3.0 ==4&I™AO0l WHE AOEEZ2 =0l Sinclair Z$SA0MA MH=2 HMZAE
MarkOneO| ®otC =a&EAME 2IE Saankhya LabsOlA JHE2LE, 85 SHOUA
ME2XS ZEHAE 20 HE0l 26l 20, Y =410 DAl AMH ==Y Ao=z
FZEC IS A1) 20t AEESE JIE2Z UG EEHAE S0 0l
XN Aesd, stH2HIAIF =010 ZH0iEl= SO/JI0tXHEl ATSC 3.0 In-Vehicle TV
SES WERH M3 222 AN AL 0l M, AIEZE saE8A2 L2 SONYit
HA JHZS 22 SAOHHIUE =IO 400 AtEdt= 4-RX Diversity Jl=2 X2 6H0
=4 52 ZA 6dB 014 SHAZEZM 22 8l 0ISAIE0l Jisg X222 Il
£ 221 QUCH.

4=2l0i(n]) SLA000 ATSC3.0 217 & LiZH (AER0|= ADIEE)

ATSC3.0 B2i7| Proto 7H2t2 9 Mx{E7t AN
- ATSC3.0 Ef27|2} RSE H5 &MY
- TAZHOIA FHD $421 2801 54

HFEE
dzez

5.3.4.2 I1BB(ZYE) AMHIA

201749 58l 28L& A, TIVIVAStE BadiEZ A|&sSt 20| UHD IBB(Integrated
Broadcast and Broadband) AHBIAOQICH HEXHOZ TFzas2IZ J|2Hls 2 3AF 2
X

5
SOz HE=EE S22 BB AHIASE 2ot 8 HJIE dSHotll olOICt0IES

o
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HZg bt A2H, O I Ol==2 MK WAVWE MEIA A S22 1BB MHIAE &
& 3AE IS MHIASGHD QUCH 20199 KBSOHIAM= KBST IHEW JI2Eex "THHEE
SIMBIA'E ERSEE J[2F & XAL 20 HLLX 28 SAIZIIE BB 204
2= Soff dSHotULL, B of0Iet0lE T2 18 = VoD HEiZ M3t
IBB MBIAJE JHXl= JiXle, 852 AsastALL EX 801 0101 &2 &[0 W&

= HE IS NN SSAL AIEAS) S22 A5 = Y= FHI0H 4
A= O ACH =, IBBE Sl &A2F HEs RUHE =8 =+ UL, It J|Et VoD
MHIAE HZE = UM, 28 MEIAN U AEE FEE 5301 SAEH2Z AA
2 e = AN AIEL EESE D=, gds flet Uole &2t Jisol & th= EO0I
Ct.

TIVDIQ_\zé -

e

(08 5-31) (&) 201748 53 =2LS AMERH LS A SSH2Z ME S TIVIVA JIgt
I =

=
e
BB AHIA () BRSHSYY

3. SIS UIoIAM A & SEIXE MEISH0] AdIA AIE

EpAOF 17 11 OIE{LITH F =
(s PN (SIE{UEL) : HOI=S/CS

| (KBS OI9I= 24N ; =

A , 24 B CoolFM-<_

‘ ’r}s s .
(KBS &E7) (EARE M) G ™ N\ zEum KR et S

‘ Hol=2itI2
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6 Post &5 Jls Y ANMHIA S8

6.1 8K-UHD && Jl= ¥ AHIA S&

8K= 7680x43202] dfats
2 16 19 )2 MZ HIE0WAM 3
E ITU-R BT.20200lA H2l=el BEEZE JHAE 2 2tolE oldl
OICt. 8K DCI(Digital Cinema Initiatives)= CIXIE AlUIOF RS0l AFSZH 8192%x4320
AJ|2 35,389,440B &2 LIEIHCE <E 6-1>2 ITU-ROIM &2l CIXIE HICI2e §
AS HOSHCH <E 6-1>0AM & £ UX0| 8Ke 7680x43202 off &A=& 2H0tLI2H 60
120HzS =l 2lOlE, 10bit, 12bit 24 EA 2 RGB 4:4:42H YCC 4:2:0 NtXI XI&

Aot <loll FEHHCOZ AZE= 80

FEFEHCY E‘.EP dest E0s
| =

OJ
:
\l
CD
(@]
(@]
Je
Iz
o g

SHC}.
<H 6-1> ITU-ROIA &2& CIXIE HICIL ZoH
ITU-R
I[TU-R BT.601 ITU-R BT.709 H ITU-R
BT.2020 .
(SD) (HD) BT.2100
(UHD-1,2)
Latestettest 2015 2015 2018
] 2011 (BT.601-7)
Version (BT.709-5) (BT.2020-2) (BT.2100)
720x483
) 1920x1080
Resolution (858x525) 3840x2160
) 1920x1080 3840x2160
(widescreen) 720x576 7680x4320
7680x4320
(864x625)
24p, 25p, 30p,
50p, 60p,
b, DUP 120p, 119.88p,
120p120p,
. . 100p, 60p,
Frame Rate 29.97p (59.941) 30p (601) 119.88p, 100p, £9.945. 50
(Field Rate) 95p (500) 95p (50) 60p, 59.94p, AP VD,
30p, 29.97p,
50p, 30p,
25p, 24p,
29.97p, 25p,
23.976p
24p, 23.976p
Color Depth 8bit, 10bit 8bit, 10bit 10bit, 12bit 10bit, 12bit
RGB 4:4:4 RGB 4:4:4
Color space
) YCC 4:2:2 YCC 4:2:2 YCC 4:4:4, YCC 4:4:4,
Sampling
4:2:2, 4:2:0 4:2:2, 4:2:0
Dynamic Range SDR SDR SDR HDR

(10/2015

1) BT.2020-2 ) : Parameter values for ultra-high definition television systems for production and
international programme exchange
2) BT.2100-2 (07/2018) : Image Parameter values for high dynamic range television for use in production and
international programme exchange
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8K Camera Contents 8K Display 8K SoC

2012 : 2016 2018 2020

2013 2015 2017 2021

NHK

HI-VEION

8K Roadmap 8K Camera Broadcasting Tokyo Olympics

(O 6-1) 8K 2= [29]

U
v
T
o

NHKSl 2012 8K RS 2H 05 N@E K Q1Tpt 2N =& o

S5 ZCUE LIEIYHL S=30Me= 2018 HE SH SZUAM 8KE I E Y6t
2B, €22 NHK= 20184 128 =2UE= AIEGHULCH
S =8 AME2 WES| 4K UHD TVO =& S %xF=10 UXC 8K TV EAle & O
Zotot= =HIOICH AIEZAIEH AENEIX OHEelAE A(Strategy Analytics)= 2021
EH 8K TVIE & AIAHIOIA 2 100CHHHDE 2E RN 2 A2 20258 0= 72008HCHOL
oI J2Z MAGHH 8KII =8 AIEES 282 XUXE X2 WARCH [30]. 8Kt =8
b D] floidE HMEUHA ZS/AElY0 OI2I10HA 8K JI=S XI&dt= 21 Zetdt
Z Q0. 2 M= 8 8K elZet Jl=0ol ot JI=stdn gD U= &S
SIE0l CHOtOd &=L
6.1.1 8K-UHD & D=
6.1.1.1 &S & AH Jl=

ZE=x 25 Il 20t= 8K UHD 2EHI=E & S56t)| |ol =0sH& Jtollet 1=, 3t
Het22H IS4 HI0IHE AAZ2Z RAW OI0IH &= HEE 2= HO0IEHZ M&EGt=
Jlsg Z&stt. M&E Jls 20t 8SE UHD g4 2 U2 HOolEeH=S ottt &
HAE Z2doz HIESHD 0|2 &2 /i 253 & EHADYENH S8 HEA
E8oz [j&Eslote JI=E2 #4HECL
29E HEE 8K Itiietel B 2013 42 OLAEZCIXHCI(Astrodesign)Atel 8K JI=
Jtsst Jtilel BIHE AI&E2Z 201548 &, 2016 108 0l= d=(Red)At 8K Jtdiet
HEa2 22 SAMRLC. 0lF ALY MEZ S& 8K JtHIetE EAICHALCH AGEE St
ctEez= 20198 58 ZTEUWAM =2 SAlet 012 &4, LG 2 ANEZENNME
8K Zd=2 X2ot] UCL ADEENML 8K EZ2 =2 =20 == H30 M
o UCH
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D QIEHBOIA JI£2 Jtiiate 22 HIFUINA SSE 4 U QU CoIEHE
ANCZ HEAXH, AMAENH L BARY SO M&GI| S 22N, M|
M Jl=SS EISC Y ZH SHA ASHS QHHO0A Jlse =2 SDI
(Serial Digital Inferface) J1&0ICH SDI JI&=2 SMPTEONIAl MEs EXEC2 FAHOIH
S ®&5| fis QB HOIA EFOICH <H 6-2>2 8K-UHD == 4t GIOIEHES
DAIGHD Q201 24 40Gbps 0142 M QIEHOIAI} HEES & & UCH 8K GOl
B M&S SIHME ©2 SDI RACZ= SN HE0l MEEN UK L0 =2 4 x
12G-SDI EEZ ASot0 H&ECH 12G-SDIs 2015801 MBE HEZESZ SMPTE

X

ST-208201 M&EZON UL2=Z 12Gbps2 5T MSetth. 8K UHD= 48Gbps0lot=
HEE AT

28 CIASO0INA AIEE = &85 #2320 HDMIE 201730 ME=E 48Gbpse S
== 2= HOMI 2.18F 8K6OPE Xl ettt. 2ZLIHUHA =2 AIEX= UASHO0IZEE

80Gbps2l == JtXl= 2.0 HENA 28¢et 8K o= S == UL

<H 6-2> 8K-UHD =&= & UOoIHE 8l

iR =Y & (fps) A EZR(YUV) | HEAE(bits) tlol e &
60 4:2:2 10 40Gbps

8K UHD 60 4144 10 60Gbps
(7680x4320) 60 4:4:4 12 72Gbps
120 4144 12 144Gbps

6.1.1.2 R338 Jl=

8KZ HM&E Z&2 H20AM 2EX0l i =2 OO0IHES JtX1D UJ| W20 Al
A2 M= CI0OIEEE <o 100Mbps OIGtZ Z0{0F StCt 0IE M 253 Jl=
Ol Z2R0tMH 8K &=0l AISE= HEXQ 253 J|=02! HEVC (High Efficiency Video
Coding), VVC(Versatile Video Coding), AV10l CHStO! AJHSHCE.

6.1.1.2.1 HEVC (High Efficiency Video Coding)

HEVC= ISO/IEC &tol MPEG (Moving Picture Experts Group) 2+ ITU-T Atah VCEG
(Video Coding Experts Group)0l &&22 JCT-VC(Joint Collaborative Team on
Video Coding)E 746t =36 HICIL &% HEZ=0ICH 2013E 1€ 25¢, ITUsE A
A HMUIEHOA HEVCE =& HEQUHCZ SQIGHASMH 20213 830 CHAl JHE EHOI

CIUCH HEVCE M =F=2 A2EH 1 U= H.264/AVCOH HILGHH 2812 L=E
He Hez2 2dHHd UC 4K-UHD S4&= fIst &= D=

t
S JACH WS X&I UHD 2EE HEVCE THEIGHILE.
cf

02t

ol
=
T
m
<
O
i
4
HU

> Mo ng Ho

HEVCOIM = H.264/AVCOIA St 20| Z20du el XS AMEStL UM FIHE
CZ Ellcte BAHME O JHNLD UL Z=20ES AZEH= JI=0l st MY AL S
LIEtUOY, digl EIE =s3h ANl 28t AFZS 2ot UL ZZ2WE2
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H.264/AVCOIA 2 201 AFE SH0 Xl S8 J=S2=S MEE = UAESE 8 ol &
[e] 11

HAOICH &M= Main T2t 0 AF0 H2E 10BIEE Main Z2IH (Main
10), 88X g4 23538 ZT2m(Main Still Picture)UCH EIHH= MEAH F2E Al
222, Main Tier & High TierJt ACt. High Tier= 13& &S 2335 & = U
£ X3 O 94st LS &G ULH dIEE IJIE H.264/AVCUHIA 2t S AFSH SEH
- A2 2535 ol=ld felotEE =2 U 0KUA &8

o 1 (

g
1
=33t g = U= A= 0I0|otH, g0l LE=
6 =g 1202dE Ml &2 =
o 3

8 O% o
8KE X&dte dgs 22 &3 ot 20=CH
8

n nE H 2 WU H =
[w

2021 &M = E A8 AHlAN=E WE= HEVCE ME ot RULH
S =28 = HEVC M2l 10 Z20H Q| e 6.28 AME5tD U2

(¢]
i
Qj
il
\J

IO M UL

>

<H 6-3> HEVCSl 8KE Xl&dte clle

Ho o} Hol Fob o | Wl % oAl 10 2RIkl Al AR SdE @
e i AR A7) Hol MEIE (kbit/Z) 3oL sl o] =[B]
(MZ/%) AE) Hlel Bl ato] Elo] (MaxDpbSize[C])
3,840x2,160@128 (16)
6 1,069,547,520 60,000 240,000 7,680x4,320@32 (6)

8,192x4,320@30 (6)
3,840%2,160@256 (16)

6.1 2,139,095,040 35,651,584 120,000 480,000 7,680x4,320@64 (6)

8,192x4,320@60 (6
3,840%2,160@300 (16)

6.2 4,278,190,080 240,000 800,000 7,680x4,320@128 (6)
8,192%4,320@120 (6)

6.1.1.2.2 WC (Versatile Video Coding)

WCe U8 =& MHIA ME2 <8 AU HICR f33HES) E&E JI=0IC0H
JIE =8 HIUL F33 H=Q HEVCE HIWsetH &= ds0l =0 2812 & EY
Ct. 8KZEE UHD @&, 360% It A(VR) S& E2 25 22 610 JVETOIA C
& (versatile) HICI? 253 E&E0/2t) HHESACH [31].

WCe JIE2&d22 JI& HEVC HE&2 Jle =35 SAotE A HEVC 20 =5 2|
SHM(ZICH 128x128), XS D12l =25 =2, 2ER (= 2E &H(65M), Bust 8
Ay BE o=, W8 BE(transform) SHOUAM & & JlsS M3&CH £8 =S
HES Qo SEE 25 S2Y 24(0BMC), HSHQ 22 IH(ALF), 612 IUH=E

RF= MA/XSE Y YHE(affine motion) JISS FIOGIACLIIEL 2= HIOR

rr
[wl
(0]
(@)

2353 E=0 HolAl= otet S &H(backward compatibility)S XIotA &
=l FHOZ 0 HIZGHLE oY SEI=0 VWCE

HEEgs 2l EEtez =2 = U0 NaWe HOISHAE 8501 IJtsoidlC

1
00
Ql
o g

HA
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H1
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H1
S|
0z
ra
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0z
1884
B
>
021
=
Pl
0k
o
A
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Ql
L2
HT
wl
>
oy
.
rr
x
o

>
i
>
00
ot
1>
s
[m)

<H 6-4> 4K/8K-UHD & &0ilA HEVC UiHl WC 2 85 Eot Z1t

A5 A7t
= _ HEVC ) Vve 7t A& HES A7t Encoding Decoding 2} 71 75
=z =z w1 dl 2z o
o o (Y 71&# AZE Fe | AR EhE
4K PSNR —29.08 547 % 111%
8K HM~—16.2 VIM=4.0 PSNR —30.81 498% 106% [1846]
PSNR —34.40 N/A N/A
4K HM—-16.2 VTM-5.0 MOS —40.00 N/A N/A [1947]
VMAF —40.44 N/A N/A
8K HM—-16.2 VTM—6.0 PSNR —27.5 783% 132% [2048]

2020¢ IBCOIIM & HEVCOI Hldi 8K H&alGiA 30222

HE Z30 2™ VWCe
ARE HES 2ot otUCH tal e1RH s&8E= 5~8Hi, CI2H S&&= 1.3
SOtst ez UEST [32].
6.1.1.2.3 AV1
AViE QE 0ICI0 HEHAOM)Ol JHESH H Bl HE Z& 25 JI=0ICh dt0l CHOl
L2 2IeIXI(HDOR) 4, AFH HY sS4, AdJe &Y SZ& 529 AJEl 2HI=
2 8K(7680x4320)= Z& MBIA MBS <ol QE 00 HEHAM 2HE 2ZEl T2
HICIR RS3HES) BE Il LECh. QE 01000 He2 JIEQ It 23535 Dl
=2 Sgot1, JIE HIUR 233 JI=20 d=E0| =8 MU 2ZEl Z2| dId
Q 233 JE Y ¥ T2 SHoZ ZH(20154E 8&)SH = Al At ESXHIO]
Ct. (O86-2)2 Z0l Bt SIAL AEel2 MHIA SIAH HICIR ZEI= MZE A, SW
g D1 & =H(2=2Y) #EetM IS0l 20T [33]. 531 M =ICHe OTT
AECY A =, YESEA, Ot0tE S0l E0otd U &= AEZUN ==EHS
2 AMNEE N2 AT
Founding Members
amazon Apple "c||'s'é|(;' Google @ QOMeta  ga vicrosor
NETFLIX <nvibia SnMSUNG Tencent
Promoter Members
I\ Adobe dagora o avccro  AMDEL Bmlogic QM AT=M:=
"NETNT OPPO  wrewk ROKU  £X @siicon (DiCue
- vimeo Wil FTXILNXT ZOOM

(O8 6-2) AOM N 3I&At
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(& X: https://aomedia.org/membership/members/, Setptember 2023)

Z 000 dge o 28 9HE S0t AgH == HE =2 20189 63 AV1I HE
1.02 ZESIAUCE HOIE0l &(AV1) ZEE P20AM WS VPO HILIR 2535 Jl=0l
N Jle 2232 JIHSCH VPO BL 25 3JIE &0t (X 128x128) 25 28 &
Al ETH(4HOIA 10JHZ), CIERL tIE 2R& EU(10HMAM 6601Z), SAY YH W=
H1W3t, Hak(transformation) Ct2Fst, HE X2l Jisst 252 Z2H Jl=8 SEGH
Ct.

AV1iE WCECLH §=E0| Ot EX2F HEVCR HIWatH B2 25%, H.264(MPEG-4
AVC) HEZDt HlwWot 281 0l& L=E0| SAZ/UCH DL 2S5 A 25640t
HEVCZCt 1 Moz FAEste 2E0 A1, = &

Ot Ol =0tM F33HIIE =
J
|.

(backward compatibility, JI& J|l=te S&8)2 XIAAGHA 2=Ch
AV12 2K(1920x1080) S A AEZ|Y AHIA =20 OfLl2t 23 dA3S AMHIA &
5G AIOHEl ZEIOICIH AEZY MHIAWNAM 4K SHAEE XJE == AUCH JIE HIO2
2353 Il 2l 253 EE E06 Iz MEZ(ZEENIF 80 RACZ AIZSE %
UCH. M YouTubellAd 8K & XI&ol= MBIAWA AIEEsEs REOZ AVI HE 6.
fH 8K diMEE XN&ot==E St £t X2 AVIZ2 DVB E£F DEo =2 MEE UL
6.1.1.2.4 8K & A2t 212H
H <6-5>= S At Jtsst 8K aAlZh 21BHS =51 =2 S48= LIEUHE. H
Ol XN&&=s g4, 28 22 € HE R0 ZEstth. H0Ad 2 = U0l &M O
oFst & YHAI(ASIC, CPU, ol0lERIE)CZ MZ2E= QIAHI Yo, 2Xe 246
2 E SDOKOl OI2J|7tXl Ctst SEi2 MEE L A& Jiset R =2 8KE 2t01E ¢!
TIH= HEVC Y HEZ2 D822 Gt 20233 Spin Digital AFHIA AZERIN I8t
8K AlAIZ2F QIBHE ZIHotH Tt
A A} - X 2 9 E | Frame - ; C?dec
A 8K = 4 514 d= =4 HDR Bitrate (M
bps)
8k60
NEC .
4:2:0 10bit ASIC 3G SDI MMT HLG HEVC
VC—-8350
HLS,
8k60 ) RTMP,
. . 4 slices HEVC
Socionext S8 4:2:0 10bit ASIC . 12G SDI | RTP,
. 2x2 tiles 60—200
4:2:2 10bit UDP,
SRT
8k60 ) HLS,
Advantech . 2SI, slice PQ, HEVC
4:2:0 10bit ASIC 12G SDI | RTP,
VEGA—-8300 . mode HLG up to 300
4:2:2 10bit UDP
Nvidia 8K ASIC memory memory
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NVENC
Intel 8k60
. Software memory memory | HDR10 | HEVC
SVT—HEVC 4:2:0 10bit
Beamr 8k60
. Software HEVC
Beamr 5 4:2:0 10bit
Full
. .. HLS,
Spin Digital 8k60 frame PQ, HEVC
. . . Software 12G SDI | RTP,
Spin Enc Live 4:2:0 10bit ARIB4 UDP HLG up to 250
slices
6.1.1.2.5 8K &Al2t CIZ2
8KE ClZHe= oilaE, =Y =55, HDR, HIE AT S 8K U =2 7 AIEE
AI2oHoF 8l CI2ZH&= ASIC, CPUNM AdE = AZERINH = ol01E2lE S
22 Gt Jl==2 MESHH 8oL SoCE Soll 8K TVl HE SgotHLE Alse
A(STB) = CI2Y PCO 22 28 AX2 MHZSHC CZ2H 24 24 2A0% C=2
S HEAEZS TOH(HE)SID HICI22 QEHHOIASE AT AIZ2X HEES M2
otA™ 2&st OICIH 2dI0IHI 2 R6tH 0lddst 2d0He LE AA E2 A=0HA
Lt AFEX X182 g = UL
G2 H== 8K U=2Y & M= fol AMtE Jtsst %—?—A._"QI AEZE B0 ECH 0 20
Me SIERIN CIZHE AAE 2 & (SoC)Hl Z&EE ASIC, AlEetA, GPU I8 ot
A C2H, 2ZEHNAH CPU JIEt OICIH 2HI0IH s2= *=20tUL.
=7 [e) h:
A AL SK 3 mede 94 | q o = QlElH o] | Codec
A 3 P Bitrate (Mbps)
ZXEO] T
Sharp 8K VVC | 8K60 VVvC
EAE
Advantech 8k60 ZYoloj7} x| ) HEVC
. ) 4x 12G SDI
VEGA—8301D | 4:2:2 10bit g S AFE | Sl s, BHY 250Mbps
o 8k60
Ndivia GPU o =)= 4x HDMI 2.0
4:2:0, 4:4:4
NVDEC ) ASIC 1x HDMI 2.1
10bit
8k60, 8k120 _
o AZEYo] T _ 4x HDMI 2.0
Spin Digital 4:2:0, 4:2:2, s o], HEVC
. AG et mde] | 4x 12G SDI
Spin Player 4:4:4 _ = 2, Bl 800 Mbps
. Edolo 1x HDMI 2.1
10 & 12 bit
8k60, 8k120 AEZEY] 4x HDMI 2.0
Spin Digital Il = = g9l X
) 4:2:0 Tt wt]o 4x 12G SDI VVvC
Spin Player ) _ < o
10bit = o] o] 1x HDMI 2.1
8k60
Allegro DVT . AVC, HEVC,
4:0:,0, 4:2:0, Sillicon IP 2 5
D3xx decoder VP9, AV1
4:2:2, 4:4:4
Intel 11" G
e 1 8K60 GPU o =4 HDMI 2.1
Core U-—series ) HEVC
4:2:0 10bit ASIC DP 1.4
Processor
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8k-SHVC Encoder Platform

—

= SHVC Encoding
- IP Encapsulation (MMT/ROUTE
- Broadband Server (DASH) |

o v e BL | 4K

e

Base Layer |
P+
~: Unicast

" 8K (addifional
info)

ATSC3.0
Transmitter

Broadband

(008 6-3) UHD & 5G sS4l 88 JI8t AddedE 8K-UHD MHIA HHE S

S BN &5 Altele H BN &85 AlU2LE OS =He gz, 45822
Jle HEs dEotl) SHALZ Iz HSH & Hss 25 dget. sdde=z
Jl= HSIA &l &g 232 &5 439 SE0| Mot &g, =5 25 SSXF0
NME SH2s 206t &2 201 4K-UHD =2 8K-UHD AMBIASE HMZEE = ULL
SHVC G J|gtel 8K-UHD MHIAE HMSotJl RIHAM AAZHE ZEo S5 ZFE
£ MBlA A2 EE=Z MSotd, Jlz2 HSW & HES 2520 ST JIete
S8 Md& "HHiE 4AD|0 MSSHCH £ O E AIAE=2 28l Sd sgd M5
SZ0A IP I8 MHIA 88 S48 X0t ?I6t: ROUTE/MMT2H MPEG-DASH
S)lst MY 2= EMot) U

6.1.1.3.2 5G J|¢gt

3GPP2l 5G JI=0| 4ES3EHN AKX S, IO Z24H&0 010 &2
S0 UCH (O 6-4)2k 20 = JStE HS0IHA EBUNME &S
00 MdSHACZ &2 JisdsS =10 JIE Ss2A N HluW-HEGH|E otd, £20|
Lt ZSA OlEel0t 5= S0A HPHT 5G ZEAIAEES FF00H AAIIESS
HelXl SE0IL SEXE S gt 2EEHAEESE Mot UCH ETSIS JTC=
“5G Broadcast System for Linear TV and Radio Services”et= Work ltem(Wl)E &¢I
ot HEsSotd A0, EBU= “5G Deployments” Z2XE
5G-MAGE 2tE= & 5G JI=2 &= MHlA 010 20 28 JtsdsS
ol HEE ot UCEH 0I=22 Sinclair Broadcast Group& ATSC 3.0 =
Qo] 22z OO0l MHIAE ME otJl gt AIEE ot ULt Eol, ==
Telstradt SAZ0HAM2 2EJl= 0l XUs 242 EU0 20188 7E2H LTE
eMBMS &=%2 =2 2t0|E AXX AHIA(1.5Mbps@720p)E MEdtD UCH [
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RELEASE 14 lte

4G Broadcast — FeMBMS (EnTV) gap analysis
* Broadcaster requirements met 5G requirements

2018 2019

2020

RELEASE 16 56

LTE-based 5G Terrestrial Broadcast
Larger cells and better mobility
More robust synchronisation
‘DAHOE’ and 5G Media Streaming Architecture

2021 2022 2023

2017 /J\
U

(®)
@) J

RELEASE 15 56
First ‘5G’ Release

(Xt=2) EBU's “BG for the Distribution of Media Content:

(08 6-4) 3GPP &£& Jls H&ES

3GPPUHIM= Rel-9 LTE 2J|Bt2l eMBMSct
nTV(Enhancement for TV Service) 2£D|

HHE S Rel-17 5G NR ZHEIHAE/BEZEIPA
, Rel-16 5G &£J|=& Linear TV2 FTA(free—to—air)

H

|

(i)

CES
o o

S MSEIACH. 0 AF 0l A
ch, AIAHE

Core Network) 2} &

2! =

= el

==
=]

W o

> 1

S
=

x
S ()]

OB
A1
rn

H2 Hoel X2
Z SA40iM= OICIo &
&S AblA MBXA, 2l
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otHLE 5G S 2

—

o =

1

Mo o
>

0
9

<H 6-5> 5G

gp
o O

=

—
A
=

(System Architecture), AlHIA H=(Service Layer
AWM ARSI RSB ACH. Ol M 3GPP J|
FTA &5 AMHIADJF JF
OM(Receive—only Mode)
ol LTE JIBt 5G
XI&ot)| f8

o

nrJe J¥

L

{®) O
Y =
RELEASE 17 56
5G NR ‘Mixed-mode’
* Cellular network,
* Terminals registered
Broadcast/multicast + unicast
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5G Today

EnTV &40 AIME 742 & HPHT H&

5G RuralFirst

S+ MRS 74 % BBC
XS0 5G

[

H20[ 022 Rural

e
S

oz

5G Test Network Finland
(5GTNF)

IIE s, e 280 66 W
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LTE-B in very rural areas

7|Z ‘Shadow Network2 MH|AS HiZstH X202
5G HAHE 3 HADY S

Tower Overlay

LTE-A+ HI87120] 2Jet HPHT HaAs 2
ULENEY 71283

Stand-alone Rel.14 broadcast

0|=20 .
120t network in Aosta Valley
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20|28 HPHT 50 W& Ha o 2HiYU T 41 A
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(A=) EBU's “5G for the Distribution of Media Content” Webinar:
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O 2 B, MMTE fid &5, Jdlt &5 L= S S st 8IS ds= F
H0ILt 84 5= FO TVe EHESIPC S el HEIIUA 2ES FAE = s 24
OICH. MMTE &&Z H2Dio Ostcts AMUE SS0 s Jis 85 24
MMTE &&otd gt &5 AHIAS MB0l Jtsotth. MMT Jlizsg g, 84, ol
B S2 Tz )8 FFZE SHUS Zgset Udet M52z dE5e F2EXet: =4
Al BEE S)let gtdsS A8E = ULH L& 44 S0 228 HHEO0 &2 2Al
O] MEol XHES & & M tHol Aol BU=s 8= EE0It
6.1.1.4 CIAZd0l JI=
20190l JHEIE AHIX Ot HMAIE (CES)HAM &2, 5=, 22 TV M=EZAls U=
= 8K et =8 == TVE HAIGHRILH &#d&A= QLED 8K TV 982IXIE, LG HXt=
OLED TV 882IXIE SHotULH ==, €= TV M=EAT 8K TVE 2L 0l &2
of IS0z &M &2 A0 SOAUALH &M 20218 100l HE22 M=AE 8K
TVE AIEGHD U2H, 8K BHIZ=EZ X520z Q2IgH TVHM MHATE 8K DTS
T HEcte 23Xs g4902E Jl=s =2 XEs EAEZ HdAs6t UL
8K (7680x4320) CIAZ0l = 4K (3840x2160) CIAZHOI0 HIGH 4HHSl ZNA &
==0. 22 Ol Xtistn = CHet =2

2 w82 8K 4K CIAZd0l0
ol et ARE AAIGIALH 0 HAR0AM= sLs II(652 X))t SHI1(500L
= 8K2 4K CIAZdIOIE AIE06t0 HlwotCh A5 21, 8K CIAZdO0]
35% O = EItEA2O, 4K HHl 8KEl &2 30%, 8k XZE 60% S
Ao =2 LIEHSCH [37].

oo M
oMo W U2 H

1] ox

I
A=

4K 28 Ofllct 8KUIME = X odd&8X2 LGEAIE CIASe0l Jlss 8%
ot ULCH AEHXTIE AlESel QLED Tve 242 25 We FEX-LED Jt Ot 3
SX-LCD CIAZd0l0ICH XA (Quantum Dot)-LCD CIAZdY Ol It L&ARAS
ol = = 0 HM ALY == FEX FHEHE FHotle SA0IC m24HL
=M FEM A= Sxol UAl E€= Zétote FEX0l Ue M2z J|IE LEDEL
MAS JHHCIH =2 MMSEESS MSstth. £8F LED #WElOIEN 2ol =2 HIIE It
& £ A0 8K QLED TVl &A= 4000LIENX XI&stCt 0l =2 EJ|l= HDRES +
sotd AlEot=0 U =2 AE HEZ S MSetlh

OLED TV= =W LEDS ®ctolE 101 AtMl Z&ots AMZ CASd0IE =L
NH 2 AT OIF0M 2 HAS BIIE HERHLZ XF0l Jtsott M=
CHolLtel QI XIDJF EXNE-LCD CIASal0I20H f==ctCt. deflt QLEDON Hloh £4210t
<) Bel sa0] 2ot Mot UL
6.1.2 =IIE AMHlA S&

SHIMA €22 NHK 2 && 8K &5 MHIAE ot ZE30I0 8=, &= s2
STMILA 8K & AIEAMBIAN MetE D, R 0l=2 AMEXA =28 et
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Ol ZliMe 222 8K && AMBIAN ot SE8E2= =L,

SeltetildeE 8l 4222 8KE MHIAE ot= JIg2 8ICH, =2 TV M=AL2
HHGIH 8K AlE &&= HAE ot =&0I0. AME8 5= ot JIgde f/Ad S50
JIgtet KT AStOl2tOlZ2 et 5GOl JIgtet SK EdIZ0l HEHOICEH O & B Alg 5
SF &8HXS 8K QLED TVIH AFELIUSH &M 8K TVIL HE fI&0ILt 5GE 4!
g = U =201 AEHANAN M4SE 4ot 02 HOMIZ &&E6tK CIAZ0l0
AGiots 2AS ot 2021 42 2820l ETRI-KBSIH A& IIE S8t 8K UHD &
= AAGHRULCEH

KT AJH0I2t0IZ= 20199 7€ 8K HDR & AlE £&0 433Uk [38]. ETRIY &
clot AE22 £F& 8K HDR das ?I4 O*HILPE =4 =, HDMI 2.18 Soll &4
QLED TVZ &&E6HM CIAZdO0IoHRUCH &eleh el Kathsy 36 SHIINA L&
A AFHAQC H265 HE Iz Ol FCH Dlt el ?ld 8Es=01 U= M
&= DVB-S2x ZAS HEZol &M 65Mbps =&¢Q /A4 85 HEZS 100Mbps 0l&t2
L EUEY = A= JisdS =IO, OVB-S2x= UHD TV E£= ZUY Des dold
HdSE Flofl JIE DVB-82 2L 20% 0ld 8E 2501 Hd= DA HASA000
SKEdIZ2 CES 2020 UM MA === 848X 20| LS 5G-8K TV'E dER
Ct. Ol= SKEdI=2 5G MECE J|8tez2 8K =stE &2 24 HNE =is ¥
ACH [39]

ETIR-KBS-gt=&&J|=0Hesls, 20213 438 282 HI|I& WS ARAXZEMNA, 2
& KBS SU0lA =& 28=22=22H S8E 8K-UHD A E AA242=2 =4lots
8K UHD && AMAS GIALH Ol Jlz= AH2 ATSC3.0 JIBte2 AHAIZIACH, HE
24 OTA/OTT ¢3S & 5G-MBMS St HS5t= Jl= 2aks MAISHRICH [40]

st=2 20174 55’ NAH ZE=Z2 4K UHD Xl HESE 2AlIotH SALRSL, 22
I S=01 8K =S AIEEES ot 2ot ef==2 &l Al &5 =20 HE2
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o
[

6.1.2.2

I

8K UHDTV offers 33,000
16 times that of HDTV.

UHDTV's 22.2 channel 3D sound

system soars far above the
conventional 5.1 channel system.

Aspect ratio (Width:

Height)

Pixel count

.000 pixels,

Frame rate
Scanning
Bit depth
Color gamut

PN|
(=)

(02 6-6) NHK BS8K HICI2 SZ [42]

16:9

Number of pixels: 7,680 x
4,320

120, 60, 59.94
Progressive scanning
10, 12 bit

Wide Color gamut

We are researching and developing ways for

people to enjoy the 22.2 multichannel sound
experience in limited audio environments, such as
those with fewer speakers, displays with built-in

speakers, and headphones.

A

PN
S

oS

(O 6-7) NHK BS8K &<

=
=

[42]

NHKSl ?14 &E IHE el NHK BS8KE 8K "Super Hi-Vision'@ 2 ZET= MA =
O TV HEZ 20184 123 120l 2& 10AI0l =2ZE= JHAIGHALCEH NHK tst D=
A= 1995801 8K & HaE=E XMS HEotIl AIEGILH O a2 €= 0t0l
A BOAM €8 20068 AAZUAN HMS SHEJULH, =2 8K 2t0|E LIE HE=2
20128 & Gt SEHUM HAEZJASLICH d3HQ HAEZ Qo 8K oHaE 2
s 82 TV IHE HEO NHKUHA sEJCH 2016E 88 1€ NHK= BS170lA Ultra
HD HES HIAEOGHI AIAGHRACE 2018F 72 2320 =TIl &0l Ctet 4K & 8K
e Z2cHUS dEQJCH, I = M2 d4E BS 14 MHE0 8K UWERIAIN &<
SIACH

NHK BS8K= AHHHIQIHE, Oz, URUHZ & AXZ=x O|HEE olF 12A12H &S
etCt. L8t NHKE 20218 == StAH=8ZS 2ol H-HalA SH} =8, 54, Rk
S 7 E3= Zgoi & 200AI12F 22 8K UHD 2HI=E Z&Eott. &2 =832
8K &E= Soll 8K TVl HE0] St X2z JIUAX 2 A A EHiiEs 120100 22
ot= X222 UERO [41]. NHK BS8KQl At&E&dt= sd4&(08 6-6) ¥ 2020
6-7)ut 22 SAsS H=Ch
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6.1.2.3 ==

202143 28 12 CCTVE 5G =15% =2 0|80 &= =H=E==Z 8K UHDZ Mets &
= &SGR 2 2 1 €52H 28 2tAl CCTVE ZEl HAE e 8K THE Al &
S g s oA AlY g2se2 X0IL €dig, Aol sU 3, X0l 28K, X0l
Lt ctCI22t Eg&ut &5 ol 8K 2Ect HD TV g2 Ag dsE HI0lE, &otol,
2N, 48, FF, &4, A, U2 6t01HA 2 TAI =3 EA0A 30 JHel T
3 A0l 3% gYbldez HEGHUCE. 8K R&D, 4K-8KEHI= M&ESAZ L M4
MHIA =Oiol 20223 HI0OIE S8EHS Soi 8KE AHE HEO0ILC.

Leifeng.com0l WMI=H IBCZO1901|/\-I AVS3 HZ== J|gtez s F=E9 8K
end-to—end EFE0| SHEULD, 8K & =2t 120PE XI&dt= MAH = =2 AVS3 H
Z J|8t =0HE & Hi3796CV30001 SAIEIRUCH. AVSI= AVS /2 OEWHAM HE &
8K XI& x=1st& HICIL RE Il E=O0|CH [43].
6.1.2.4 Ect&

Serd XAn g™ AlAE ZHE(SBTVD)2 'TV 3.0'28 £22l= XA OXE T
V AIAEIS HOIREAN(CFP) 328 HAM 20214 Dl EHIF HAHE 2=t SBTVD
ZE2 =0 8K =2 &M & Ol ZosS &5 & OTT UWERIA0 BHRESH| <&t
Ctst Jl== HIAEGSHD EIGIALCH Bet&E 2l TV 3.0 /\IAE*' BHiE= 2024922 0
D A0, M 3HH HIAEDN X gD JCH Betd ol 8K XAL s AIAE
2 Ot 2o &2 S2s =0
s} 2} E SBTVD TV3.0 specification
3 A = up to 8K

A2 BT. 2020

HDR10+ optional Dynamic metadata (DV, SL—HDR

HDR 2, HDR+)

OTT optional: SL—HDR1, HLG

. F AlYe sH): VVC

Video Codec A HTe e AVC 2 HEVC

Video Enhancement

DRE + LCEVC

MPEG—H Audio

Audio )
OTT: AAC/(E—)AC—-3, OTT optional: AC—4
Captions IMSC1 OTT: optional WebVTT
OTA/OTT: ROUTE/DASH
Transport .
OTT: optional HLS
VR OTT only: optional MPEG V3C (V—=PCC % MIV)
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6.1.3 8K-UHD Z&J|+ &=

& &

o

6.1.3.1 8K Association
= AHHQUHES S80I & Tve OlM &, 82, HIL 22 UME2 AMBIAE
S22 = Uz JDI2 LHIUL TVE 2ol = SRet AE ZES Sl ot A
EXNS0l sHUSEA, TVOl JltHols st A2 =&& X =0tX10 UCH
Olgl S80 Z%H A4HEN 8K 3I(8K Association)'= 8K &3l 9185 Z=1¥
o dsilt At JIES HS ERCH Ny 20199 98 L HE 8K 15 JIE2 dH 3
S NS DIRioh AHIKIS0l YRHOZ B £2 8K FHES F2 4 I stals o
M SHSHB/C 488 X= Kttol 18 A === 20208 QLED 8K & MS0l O
ol 8K o152 & S8 Ut QULCH 8K 3o o152 /st #A2 Usw 20 [44]
o of&E 7680x%x4320
e LY YE 24p, 30p, 60p AHA
o [CIAZdOl =IO 5471 600LIE Ol &t
o JA& ME CIHHIOIA HOMI 2.1 HEZ
o U= 24 HEVC &=
Principal Members with a Board Seat
IMAX Panasonic SAMSUNG  XPERI
Principal Members
@NOVATEK
Associate Members
4 ALLGN ~mwe  AUQ  BOE
CHANGHONG Google Innolux  intel Roku
SAMSUNG DISPLAY m T P v
Supporter Members
ANALOG =
ptvicks (@ ASTRO ATEME BZBZAGEAR gt e
(ByPRY) RN » PROITAV SGS spin digital
1]
TTA @ WyreSt>rm
(08 6-8) 8K Association &0 3|2 At
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(EX: https://8kassociation.com/about-us/members/, September 2023)

8K 215 Z2)d#2 e Adel UdssE B8 e S|, 2d, 334
22 JE A2 =2, 0 92 20A 8K AEL|Y ZH=E X &st= HIOL O
DEO JIE: HEML M 488X = TV AN 20 THE HIZAH A M A,
ZH= MEA, AECY A, U S S 304 3IFADE AU 2 SHE=E 4™
A, & CIAZA0l, TTAJE #0otd QUL 20218 &M 3 47002 &4 8K TV 220|
OIESE2 2UACH, &M H4HNIE E& ol0jdlA, TCL S 700 0l&2 8K 215 TV 2
2ol AU SAIZHCH [45].

6.1.3.2 Ultra—HD Forum

Ultra-HD Forum (015t Z&)2 UHD & 20t JiXl AlSS 245802 M X105
X OMHIAQ 24 JlE 2@ SAFS0l TVOIA R2UE, IO, U, MEA 2 Lot
Ol2& I 20 FAO MHIAZ K250 U6 201501 SLIACH Z& O
HIles =2 S8 Y9, =2 ZHYE, MU U2, 2 (Wide Color Gamut) 2
Dl DES 20 QF HiDlols 2E=x JEL, 2EE 3K, HEUAM, M2 &
HIH, JI=AM S A5H9 TV MEIHC JI¥S0l sIAIZ ZOHZ0IH S20AHE LG
O BHE Wy HHS0I0

Y2 NI 2EE UHD S SMsls O T80 D= J10IS29S 9HED 0
JlolS2telols JHHIZINA ABIXHN 0l2%= EE 2t YAE=29 E Y2S T 5D
QICH. 2010 10Z”0l= Ultra HD 2EIX2| @8 O E(OTT) HIZOI HE AG0IES 2
ZAFEIDE AFRS HIBSts JH0IS2tQl 2.42 ZHEIRCH [49]. (D=6-9)= JH0I=2tel
WA MEsHs 24 JI2SS UEHHNDN S#TDIX UHD ZNAS 4K SHASZ 0I5 Hat
Ol CHGHOI JHOIS2+QI0l BRESE D QUCH 2L+ 8K QA THE Jtol=2tele RIZ5HK
oD P SHS SMGIS THHO QUL

UHD COMPONENT TECHNOLOGIES
aK WCG NGA
ResolLsons o 1080p (with HDR) & 21600 e it Iy P
- — —
= =
HDR HFR CAE
Dual layer HDR technologies Dynamic HDR High Frame Rate {100/120 FPS) Content Aware Encoding

Metadata systems (Dolby® Vision, SL-HDR1 &
SL-HDR2)

(086-9) UHD ZEZHo HE Jl= [49]
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O0l= 202343 NABOIA = Ultra HD Forum Guidelines 3Xt HHE 2 SHotR 20, ¢
Me E0ol JI& SDR Uil =2 3&& SIicte aHldEs & ot
SDR/HDR ¥ HD/UHDZF &2XQl ZEI=x HHa J|=0] ZECACH 0lHst 2
IBCOHIM KPN, ROSS Video, InterDigital 1t LGE Xt &0t oY Jl==

oo O-Ij:”Ol _|_|-/\I<:> C]OI-[:I,

2

Cst 8l 22EZ AUlA S 2¢E50 OTT EHS2 JI8 UHD, HOR MBIA &
2 Ultra HD Service Tracker2te 0182z Z& FAIOIEN M336t2 UCH 0IE S
ol 7 8M 8K $&E2 &=0t= XNG/AIY X £= HOR SHME HDOR102 XI5t
= OTT gM s g 20t = UL

2HE L OTT AWM UHD MEIADE Yo XIHM dIl= £ OE 22Xt &4
S HMIOICE. Ultra HD Forum Olgd 285 o400t A Interoperability HHAE O|HEZS
JH=otD) U2, RF &, HOMI, 1P, USB It s Ogst gz M35 s =0
CHoH Al HIZTA & ==410] HHSO0l 2HA SS8&S 3ol &35 &8 S0IC0H
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6.2 X&m QEY HE Jls € MElA S&

00k

N2HE oyl =CIJt W2 X LE AIDJI0 AAIZE 85 AIZES X&LH A
= 22l (managed network)Oﬂ HEol= IPTVEES SallAlLE Jisal
%(H oIl ZA0| CHAESITIO 20l et alAIZE 8B5S S Iy

&l

Over The Top) MHIA A& HBRAEOCZ &

o
_|
7\'
o

= EXC OTT MHlAZE S0IE(WAVWE)IE U220 VoD(Video on
Demand)E E&0I0 &AAI2E 2HIZE CIHY S Sol M3ot) UCH E£& & MARS
2= UEZAQ OI0tE Zetd UL 22 22Y OTT S2HE0l AMEHAN 2 &
SAs AAGHD JA2M OTT AMHIA EHstsE O JIS3E N &2 X222 AT
S8ol OXNE &8s EF3 Aol DVBUAM= 01248t HEE N6l DVB MUIAES
Aot oYY S Soll M35tDl f8 DVB-I (Digital Video Broadcasting — Internet) &
TS HLot] UA2HM DVB-1 JI=0l AEN SAE 22, SEMNM= ATV &8
=42 TG 0L RUAL 2 = UAS A2 HAEL 2 BlME 01218 DVB-
H&E Jl= s 4HED Oof2d =U/3H OTT Iz &2 4HE DA 8.

a
Pl
o

o

|71el DVBOIA= Xt 35 ¢t elelol J|g&Ee Of
a2, s4 & 0N 82 =HA e &E A0l
2

BYOD 22 AL, HOASE 2019 SHY HHIAS XA
Ji=

T
b
=
-

o HU pp 0
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i
e
)
<
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e
>I
E
2
o
O
Sl
Q
W
2
o
el]
2
e
m
Pt
O
=
0H
el]
J

= EHJ% %8H VoD /HHI E X1|$6h_ UL,
Olgdst IHY XIS &2 =N JIE UE NUIASE Ul
H36t0X ot 2401 SUEO, OVBUIAM= 0l <o DVB-I

£ fdll A4 TFAE(commercial requirements)g S Z06l7|
CM-I(Commercial Module-Internet)E Z =6t QLPAIES T&EoYL
QLPAAMEEZ JIBt2 2 TM-I(Technical Module-Internet)Oll A 2t E= O
20194 1120l ETSI E=[51]22 HAEHGIAL.

= DVBY(Terrestrial, Cable and Satellite)2 Soll 3% = JI& DVB AMUBlA

oI E SoHAT MBI fAs 22= DVB-OTT A—IHI*E}E £ = ULL
DvB && 2A(DVB-T, DVB-S, DVB-
Chate TV L= STB:EYE OfLleh oIyl &0 DP%@ LE ol
0§ Catch-up AHIA HME2 SHE=Z © } |
£ 2(non-managed network)2! HE QIO HESHCH DVB-l=
U= 5GLM DVB MHBIAE HM3BdH)| |8 SHSZ2E 0l
ZEStD U2H, DVBUHIA=E 5GEE Sdoil DVB AE
oz DMGD QUL [52].
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e DVB-I= QHY(IP) JIssS XIol= CIHIOIANAM QHY XS Sol MEE= AAl
2 TV = el Y0l Jisoior ot JHel =S AHlA(personalized

w
D
<
O
()
2
>
0K
0
o
or
%
(@]

P&

« JIE DVB Al KAt EHEHZ2 AHIA 2AM 2 AH|(discovery and
consumption)Jt JtsaolioF &

o UERA AFLXIb XHMI 2 (multicast—-enabled network)2 Soli DVB &35 MHIAE
7400 Mg #= A0oF &. (A28 UE="2 1sE MHlA X301 JtsotH,
MBIA AR 2 R && AI2H0] #t210 &8& XH0| ¥ &2 JHE)

HBHOIAOIA & 2 (one app) SZ WA XA AIZ2HO]

V MHIAE P4 (aggregation)dttd AHIA MBS0l JtsdoHoF &

ClEtOIA 2 AFZXOIAH S&201 £2 28 = M30l Jtsdoior st=0l
Ol ®lol MEBIAE &AE 2400 HSotoL B2B SEiE HE01 Jtsoior &
e DVB-I =4J]l= J|IE DVB &35 AMEIARA A7 DVB-I MEIAE SL& AAEX 2
EHHOIA X2 ZZ2 JI0IEZ HES0| Jtsoior &

TM-10lA= CM-I0lM ==& use cases ¥ RLAAMEES JIBILZ HE LS Al&ol
O ETSI TS 103 770[53] EZ= L2 S&ZolULCH DVB-I EZ0A 2= Us2
DVB-I MHIA &O, AHlA elAE(Service Lists), AMHIA 2|AE HM(Service List
Discovery) ¥ DVB-I ==41D| JIsS/QIEHHOIA S0l CHoll H2IdtD UL ClHYE S&t

DVB-| HI0IH d#&52 2 E=0AMe UFRX LoH MAH HS(low latency delivery)S
st DVB-DASH E=[54]10 DVB M-ABR(Multicast Adaptive Bit Rate) E=[55]0
N g2 20,

6.2.1.2 DVB-I| Ecosystem

W
=

DVB-I NHIAE CHY S Soll M35t oiAde (08 6-10)0 22 24 D
Z Q5L d=st vt
¢ BIEIHIOIHE & A
ENOoZ HMGILD e -IHI&OH CH st [HIE}HIOIHE OI ot &t BEE
2802 oY AMHIA OOIEHE AE2IY 2| 28 service discovery JIs2 =2 Il
=2 Z&otd UCH DVB-I MBIAE &Nz AEZIY &) fdiA= DVB-DASH Jl=

A

o A ARH(linear) #&2 A && XH0l B2 IS HE0F ot=dl 0lefdt JI=0l

0y fon §

Hﬂ'lm
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oH&ol= CMAF[56]
(managed network)

M-ABR Jl=s HE&

ro o
a

Signaling/ Service
Metadata Discovery

DOVB-DASH LL-DASH

(g 6-10) DVB-I M2 AIAE

(08 6-11)2 DVB-1 HEEZ FR FEZHESZ2 DVB-| AMHIA, EPG, AHIA 2|lA
E(service list), ABIA 2IAE HM & DVB-| 22H0I1HE=Z PHECH HIIM AMHlIAE
DVBUIA HSdt= & MHIAZ DVB-I MHlA= JIE DVB &8 MEIAY =& U2
H DVB-1E <ol E&=2 N&EE MHlAY =% ULt 0lHst MblA= ClHUAS] KL
il =MHE %= USH MHIA  HZXH(service provider)dt AHBIAE o2 R4
(aggregation)ot0i MBIA 2IAEE HSSHCH AUIA 28 ot 20 EPGeE €9
HIEHIOIEHZ H2Z DVB-I Sct0IHEN ML ECLH DVB-|I 22U0IHE= HUE S
ol MHIA 2IAE(MHIA HSIHE JMGH| fdide 28 28X ¥ Z2E20| ERF
O Oldgt JI=s= <IoH Service List Discoveryet =cl= Jls= &2otd UL 2AMA
©Z= DVB-| 2CH0IHENA MHIA 2IAEN U S& HEE JIXLD e Service
List Registry AHOI queryE BU 2dt= IIFAS0l Hol= ABIA 2IAEE MY =
Jlsg 2I0ISHCt US Extzs MYE2 MBIA 2lAE S MEXIE dte MBIA 2l
AEE HEGIH oY AUIA 2IAEE HMB6te AH(ZEIES=Z DVB-I MUIA AP X}
O MBIA 2lAEN TSt A2 38 FS BUCH 0] EXE Sof M2 MiblA =
E= StH0l S0t A X dEeig = JUEF otH HdEE AYIAN CHeh et EE
ol EPGE E&2 EPG MHOU RASIH Y EPG HOIEHE MEEZE = U= RIE
2=L.
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Service

o
Service . Biscovery
List
Service ‘
List
Service Service Service Service
S P
Program Program
info info
: YT
— CDN A
(LL) g
. A~

(0% 6-11) DVB-1 WEE

JIE DVB-T/C/S ZAl0NE E2oH0oF & UWERAARF =I=) & MHlA 28 BIE
CIOIESO THet =& H2Jt REEN UM oied Z=2E Sofl 24 E2E =40l AIE
AOIAH KB = JAUAKXE, DVB-I 220l= AHS SF0ICH 2L oild EAt € ZI2&

tEel Ho0F Z2R6tALH DVB-I E=EUHAM=E Olddet JIsSS =2 UWE2

S0l st =
o

J
g =10 UL

6.2.1.3 DVB-| HEHE L QIHHOIA

(08 6-12)2 DVB-I ZEHESQ CIHHOIAZ DVB-I E=2 Hel= AHlA 2lAE
(Service List), AHIA 2IAE %**ﬁ(Service List Discovery) % ZEI= OHEHIOIE
(Content Metadata) ¥ OICI{ Z2|®EHIOl&(Media Presentation)g Z&SHCH AHIA
clAEE 08 32 B11l B2 CIHHIOIA L DVB-I 2c2t0IHE, Service List Server(s)
2 Content Service Provider 2 HEJ HZECH AHIA SIAE M2 F10 F2 21H
HOIA0 oHEotd ZEI= OIECIOIH(EPG)E A1t A2 QIHHIOIASE Soff M=
OICIOf Z2|HEHOIE&2 C2 D CIHHIOIAN SHESHH, DICIN IO d&52 EQt 79!
HHOIAZE Soll 0|0 &L
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: Service List Query

: Content Guide Query | I o 0 N1: Content Guide 7
1 Guide
: Content Guide Data UG N2 URLs for content
guide server
,| SeL"i"":;'t‘:e O: Service Records l‘ Content/
Server(s)

Provider(s)

: Aggregated Service List

: Service List Discovery Query Service
List
! Service List Entry Points Registry

: Request for Playlist

Q1: URLs for MPDs

Q2: MPDs

" C2: Playlist

: |
P.
D1: Request for DASH PMD l
— - MPD
' DASH MPD Sarvarts)

R: URLs for media

! Request for Media —

* Unicast DASH

Broadcast X1:
Services s :
DVB-T/S/C : Unicast DASH

D\éE\iféI)*;"gV Y1: Multicast

r W'y

Y2: Unicast Repair

(018 6-12) DVB-I FZHE L QIHHOIA

AE= DVB-I EENM E25tD U=
MHIAE SUHAM MBot= Service List Server 2ZHESF 048 2 k&
= Content/Service Provider(s) ZEHE 2L MHIA 2|
ol DVB-I Z2I0|HE BEZHEZS0| 2&ECH B1l B2 AIS XD
E AW URLZ AHIA HEE QFols HZ0ICH Ose Il
cIAE HMZS 25t B2 Z Service List Registry A 2 E U
EJl N2 ASEC 0 E2E SdiM= bvB-1 2240/
Mole WEO oiHEotn XAD TVE JIEC2 BH RF AHY AN HIR
HIZHE = Service List Server ZXZUHEZ2H
elAE AE H(URLE dEE £06t10 URLE DVB-I Z20IHEN &Lot
SHSHCEH B2 F QIHHIOIAE i AMBIA 220] S#2CUCHD JHEGHH,
S0l st EPG(Electronic Program Guide) OIOIEH= A1 A2 QIEHHOIA
=Lt DVB-1 221019 E= EPG HI0IHE Content Guide Server(s) 2 £ &
OO oY EPG OIOIEH= Content Service Provider(s)2%2E M3&=Ct 2f CIHT
= Query/Response EXE Soi HEHOIHE R&ESLD Mot EX=Z

o
B
i

-

N Ve
Im
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=
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=
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|0
ol

=

Z0UH A= OI0 CHEt A A Query/Response Z2&E22 & 1 UL
Eist MHIAS FRAol= 0ICIK dIoIEHE QIEHHOIA D2 E 71 &3&2
Bt=C}. D= MPD(Media Presentation Description) IS MPD Server0l

i
rr
0

FO i

= ZZ20 ofgstCt. MPDOI Jl=& 2 OICIH OI0IH=E |LIHAER &
S5l DASH HMIHEZ QAN LW 712 2el2(managed
et M-ABR &8& HZ0 ol etCt.
A EXe (O 6-13)0 22
Ol&0l MEE MHIA 2IAE URLOI JA=KXE =
FI Z2E S0l Service List Registry AHO MHIA 2l
Soil AMHIA 2lAE HEE MZEO0L StH0 =80t O
= H oY MHIASS 30U &S0
cIAEE MEig AL, oiY Service List Server0il queryE 22U A
. AFE XL AIEotDX ot S8 MHIASE dEE
E Soll oY AUlA GIOIEHE RESICH AUIAO CHEE EP
ol Content Guide Server& =oli EPG OIOIEHE
JIE DVB =41D|0F f&ot=s Al SAEH DI
== = &l Service List Registry AAHHE Soli MEIA S
4, 0= oilEd AMHlA HSAOE MZot=E AHlA ==& Service List
of M0t AIEXIL MEIAE HdE8E = JUEE ol= SHUAM X0IE =
20 % JIE= DVB EAA= Sl HOIES F#4ote M &(section) CIOIH
£ 4I6tH F4otu, DVB-INIM= CQIHY! SFZ0IE2=2 EPG OIEHHIOIE{E Content
Guide ServerE S0dll Query/Response 24192 XML(eXtensible Markup Language) &
Aol HIOIHE MZ20F AIEXIOH MBSHCH EPG A 22| 2= Linear TVS &R &
= 282JHXAl, Catch—-up TVe ZS0= 0l 282Xl MBE = UL
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[ Start application ]
l Filter service list

ervice list UR = N
storedin Show Iser\.:ice list |, |
webstorage selection
h
Load service list, User selects a service list
Now/next information
for the services i e
Select & new service
list from the settings
Service infarmation
loaded >
Main display
Back
Select service
Open EPG. load
4 schedule infarmation
Enter DASH
Manifest URL to
the player / EPG view
select DVB )
service Service selected

(08 6-13) DVB-I MHIA EXH[57]

SHIX DVB-1 &f& AMHIAE JHAIEE 22 OFA 812 20208 1&0U E&E2 JIs
A3 dIHEA Z2H0IHE LS S OVB-I reference client Z2HMES L =50
2 AR E XEstn UCHS7]1[58]. 0 ZZHMEN A= HobTV 22t0/HE SWE |t
©Z &&otd A2H AEZ0|E ClHI0IAS BR0= €52 2 JIsS F#8ctl U
Ct.

(08 6-14)= DVB-1 Z22I0|HEQ g Rz S22 M E5=2 DVB-| E&

HAN HESIH ==EM2 J|E DVB-T/C/S %4l Jislt S&E B2 DVB-| 8¢

o JIs=0l oigsttt. g2 =52 DVB-1 2¢

2 OIME RS0l E==XQl DVB-DASH
player0il oHZ&tCt. DVB-I 2el0IHE E5E=2 JIE DVB Jls 250 s&=HH 2
2 = QUCH
DVB-1 Z0IHES =2 JIs2 &AHEM, Service List Manager= MHBIA 2|AE
MH(URL) 280t querying JIs2 Y46t dMEE2 NMUHIA 2|lAESE 2eldte Jls
= EYstth. £t MK EE MHIAE HdEHE AL, Service PlayerlAl olE A H|
AE MHMSIEE Moo= Jlse 2Y98tlt. DVB-I Service Selection Ule AEXIF A
HIA CIAESE B M8 = HAY = JUESE ot= Ulol sHE ST DVB-1 Content
Guide Ul Service Selection Ul 2lAEE MHIASS 2H=0 st 2 = EPG
20 Uet 82 gYote= UI01| ol &stCt. Content Guide Server= EPG OIOIHE X

=0ol= Content Guide Server(f Z(access)ot oY OIOIEHE MYE=E Jlss €Y
StC. DVB-I reference client ii’ﬂ!EOHkIE HbbTV client SWOI DVB-I Jls =28
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Fotole EEi2 F28ot] UL
= TdEE Fo 8= DVB-I Z2d0|HES Jls 22 A service list

browser, service browser?t EPG=Z SAEICt. Service list browser= Service List
Registry A0l &=36t0 Service List Serverl?l =AE BHOI2F A2 A& &

4>

JUEE H &8 LU HdEE = JATE Gl= Jls2 HIot=d (O 6-15)2 2AF0
Uz Ul GIJt Ol0ll sHE &Lt Service browser= AFEXIE S8 service list MHE &4
st = e AHE Soll ML MSBct=e AHlA SEES SAGIYRE W HdH0 2
10 MNEX ASHEZ2Z2 M36te BeMdz (A% 6-15)2 2% Ulol aiE sttt (O
& 6-15)01 OAIE US2 JI1& DVB =4&JIHA &26t= UIQE SALSH EEHOICH

Broadband

Service

Selection Playback
ur uI
DVB= | "
Service Broadband -
C/S/T/IPTV List - Service DVB-DASH

Service List
Manager

Manager Player Player

Hybrid ¢
Contant Content Linked

Guide Guide Application Application
UL Manager [LELET-TTS Engine

DVB-I Client

- DVB-Iscope

. Out of scopeof DVB-1
- Mandatory dependency for a DVB-L client

(08 6-14) DVB-I 2e0IHE g 2L [57]

Select service provider

EPG ER0UZ JI= DVB £=A4ID|0A i |
= oHiet 201 MHIASE Rt 2E S0 et AHE L A2 FEE MI8tch. Ul
Z00 A= JI& DVB-T/C/S2 KAlGtLE, EPG GIOIE O CHSt & Z2(access)
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(acquisition) Z X0l AWM= Query/Response A2 0|FNH K=
Z=Ch EPG BARMHUAMsE JI& A0 SAS “Now/Next” HE
banners= HlZ=8&tC}.

D31

London
09:00 - 12:00

Leslie travels to London to accept an award; Tom hunts down a businessman; Ann
and Chris take their relationship to the next level.

IRTtest
channel  SportsNation NASCAR Race Hub

Akamai  ‘Airstream Dream  Jungles Wild About Animals Cities

DVE-T
channel2 London Like Father, Lil

London Like Father, Li

SportsNation NASCAR Race Hub

o Select « -5 » +5 i First M Last Tune to channel

(08 6-16) EPG Ul 0I[57]

2ofotH, DVBOIAM= CM-IGIA =58t RFAtetS JIBICZ DVB-I HE=S &t=20ot1)
2N oESE Floll 28 Jls &S et diiHgA =4 SW IHgE S Aoty U
OVB-I MEIADE &E3tE E2, JI&l= A&, A0S L= AdUS SHME Its
ot& linear TVE FU 25 80| ¢S SHAHME MS0l Jtsotd 0l HEote =
gl =82 =Zol DB 2EH=E =2 = U= AO0IC}.

Olaigt DVB-I MBIADE 2d3tE D] ?lolMd= DVB-I E=0A FAlotd U= JIssS
K&5t= CHest M 2 DVB-| 201U EIL 2T 00k GHRISH Ji=Hol SHUAM 2
B oI M& 4501 BHE0N0F &t 0ld& & JI=2= CMAF chunk &®9I12 &
S0t NIHS = A3k6k)| ?I8t DVB-DASHSH ZEIHAE &HE Jl=2 M-ABROl UL

S Z I |
H AX &Z23E M= 0lelg JI=0l SEL0F ot SAl0 &85 ds01 2&EE
Y
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6.2.2 =Wl OTT MHIA & JIs S8

201992 AI&E Z=ZUz Qo 20208 H OTT AHIAO Ohst 2400 HXSEA
OTT MHIAS A 72 Lot S4&0t) UL dSsSAAA0 o
EE2 20214 69.5%, 20228 72.0%=2 &5, 0124 & =
50.1%, 55.9% =2 =O0I&CH &M 21&8 &z 512 OTTE AtEotHH, HE 2
72 7= 0TTs B2 272 ZAHE WU =210 As 22

AT

OTT MHIA & Jl= S0l CHol

l

by I
U
=
=
0
H

6.2.2.1 =L OTT MHIA & DIz S8

=W OTT AIE2 H2 =W OTT ABlA% 2016 130 MES WEH5ASE BIXot(
Z2 =Wl d=E XU SelL, 2 TV SdA S =2 OTT MHlAS 25301 &
0 ACH ofXE =2 AEIZHE =W OTT AIE0l d&ote Zsde Bz, =U
OTT BAHRIOIE, EIY, Xl BHA0 A5 E0Xs &40 EHXAD Ay A
M2 2W OTT 3ASl MAU= 2023E 48 D& &dE SJ| HHl 1312tH(402+H, 538t
H, 38RH)Ol ZA(-8%, —12%, —34%)3IACH. £& E2F &4 018X =(MAU)Sl 24
ot =0 A0IEE 2022 1213922 P4 =S JISe oz, 389 =5 Jgsa
ROl 19409 & 0l Eetlh. ElEe BfX 20228 FP£4 HEZ= 11919322 22 3
H(2020F~202249) & JAEAH0| 1940930 ZEC 2 EUMds 2M dH=2
A0 20l A2 ME2 0INIt] UesE =W =2 OTT AMUlIA & D= S0l ol &
HEd StCh.

<H 6-6> =W =2 OTT MblA
fole vEIE’J(TVING)
» wavve

2+ XHWATCHA) 2EEY0|(coupang play)

4 coupang play

6.2.2.1.1 H0|E(wavve)

r

FoIE= 20198 93 SKT2t KBS, MBC, SBS & X &I && A S22 SHAIZ!
20214 9& JI&E =W &3 19 OTT MHIAZ, XI&I &E 3AF 20129 78 E3 6
Z(PO0Q) MHIAN SKTS S0t FItZ O HO0IEI EFMSIA ZACH A0IE= ™
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HIxO| QIJIJ} SASECEZN A=A = £& e 3ot UL FEH2 2021E 0
183 01428 22XE ZE= MEN FAZ H20IL. =20s YdIHEE2 SE 4
CZ g0 &= A= Lot «=gotd UL

=0l =W PC2 ZHt2 OISHEE =dols RA2H0 U8 FHS0l=
EZ OTT & 20234@ 128 28 EI&0H 0l 2912 MAUE =Xlotd UM, 2021E 1
2 818 HOlA 2023¢ 63 5068 H2o=z E 0lEX #=Jt 6.381 SItotH =Al 24 Bt
gHoll 2910l skt Saol, 22 AZx ZHEH= &20F 2 Fe=ES Aot U F
gd2d0l= 20218 38 2FH EER =AW FC ZJIE SHOHI| AIHGIRUCH, =7 =
JIHEEY AJ1e SHAZ 2ot SHSULCH £8F 2021E 98 FHe= O0lAS+ NFLE
3@zt =& SHotD USM, AMe! 2teldl 2023/24AE FH 53, 20228 108 Z 2
d 1, AFC 2025@ 2H 442t 2 HIIE SHHS SEGULE Keldes 20228 %FH
HASHOIA2O, Xtolitlle oiel =& F722E=S =Wl =EGIH K2l Bl %=
FESAUOl AlCIEE NG &8 QIS LRUCH [65]

SAEH FHSAI0l= Keldul 1702 JtHctE S&ol Cheket 2 =0A BIIE =
2 QUA GtL, B A DR AS XNESIHAN e E2 ¢SS 21 UL [66]

6.2.2.1.4 XXHWATCHA)

20128 88 &3t =& HIEL MHIAZ AIEE HXFesE 2
HIAE AIFOIRUCH =2 22/X&8 ZE=0U XSotd U= TE OTT AblA%=s €l
|

QcXg 2E=Jt ot 2= 2E =S AEZY
u! el P

2
(©))
m
0
I
1
1
|0
tu
O
_|
—
x

Ct 2L &M AHIAE MSs2 =2ttt st == AEEA = =8 EH 436t
0 AeH, 2o ZH=S EBItolW 2=XA2 HE X0 o= HALCI O
MNHBIAE HESotd RUACH

AsE 202082 FXNRIE 22 360942 #H22 S22 el s42 X 27
g 2E=E NHOAUCLD SHORULH A=E2HA 5 UE UHEES OTT AblA=s 2
clXg 2E=E NHM SHSHAME Adlotd /JARXE, e 2Lellg 2E=E NS
SiZ 20 otLlet O E OTT S330l #ds e Ak Ud SO0t
ek 202048 9E0l= =01 MHIASE E&FoIR L, O0IE JIBCZ &= SEOIAOZ &
=g HEST JHXLD UCH.
6.2.2.2 =2 OTT AMHIA & D= S&

=

20244 0l= 8704 <A

229 OTT AIE 72 GEZ 13.4%9 1= AFS 5
= Blx Hxa1 stg=2 26l

ARt € Aoz FYAC [59]. 00 =l OTT MHIAE
QeNE BHE MEN ZotD AKX 20 AEES 2
ArTH B

=R OTT MHlA9 &= AH

==1
— (==} =2
1) .= Blldse =4

Il
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<H 6-7> =2 =2 OTT AMHlA

S Z 2 A (Netflix) Ol0rE =2t HICI2(Amazon Prime Video)
B L
NE Fle prime video
VJ
CI=Ll Z2{A(Disney+) 0HE TV E4 A (Apple TV+)
Ol0IXIHI 2 HA(HBO Max) 1| 2 (Peacock)

HB@(T\OX peacocké

F< Z 280l (CanalPlay)

CANAI.' PLAY ! || | " 'i

6.2.2.2.1 WZ&A(Netflix)

SEsAs 199748 82 FHEE 0I=2 OTT JIgLe=z, 19984 AMAH z=x=2 2ct2l
OVD U MHIAE AIFRLZ 200783 FH AECIY MHIAE HSotl RUCLH 2010E 9
2 HULE AIE2=Z 2011E32H 23822 M AE2=z &AE6H)| AIEGHR D 2016

=
10
Al

H 122He f2U2UAE HMBIASE HSotd RULH 202082 D]
MBI DX 2218 S Sote, M JHE 22 |2 AblA Dtk
Jlgolct [60].

SHESA0F MSots Eat, =etitel == 2 =IO G2t AE54A= 28 = [
S, MAEX, ek st €86t ZE=x A% et AEL|Y ctOIdASE &6t
H &0, O HEHA 2= A% et 4&d, 88X 24 & 6d JH Olrz ¢
£ ol CHoHAM B BEHI= AR AEt) AEeL|Y elOIdAE &ES6tD UI| H20ICH
felttetel 2, 20209 108 102 JI=L=2 2,923 2 Hatet 1,4578 29 TV &5 Z
BI=E M3dt0 UCH [61].

dEs4s 2EGUUNME 2H=E 22 = UES UES224 BoA A0IL0IE S
ol 2H=E U2 E = Y20, [H=2 AIF0| Z2UH sz ZHXE AMMIGH
0 OUs HIx=8 U220t NEE = U= JIsS HBotl A
HEHAE Y 22X 2E=x &2 S Pl FAHIES HS =2l UL 20208 =
A=de2 oF 1739l #2220 0 S0HA =W FA #2= 2f 3,30049& =AU
20218 EX=U2 2 1909gd #20IMH, 0 SUHA =2UH FX #2= 2 55004
BTt 2 2A0I2t) SHOHRUM. ASHAIE =Wl MHIASE EFE 20169 FH 2020
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MKl &858t QESA Q2[XY &= ZH == 2F 808 JIE0I0 O JI2tset & &X
W2 27,7009 AZ20ICH Olgist SAFQ EXZ YWESA Q2/RE 2H=X HIS
2 A% 3ot ] YsE FHO0ICH

Lt dZelAs=s ALIE Y A(Sony Pictures)lM &% 542t HI&dle 2E H3E =
8 s & YESAE Sl 18HESY SHHoz AEC|Y ANUHIAE HIdHII=Z
20214 48 ALIEHAR 1024220 HAS XZoHALC

OTT EUE HA2 st MOl LS &M, YWEH A= L= Ol0tE Zetd,
CI=Ll 2424 HE &< |50 XIZ8t MES 2ol JA2H, dEHA

6.2.2.2.2 OIOFE

|

2t HICI2(Amazon Prime Video)

OLOtE Zcte HICIR= Ot0HEOl 28ote 58 VOD MHIAZ 2tEE| Zetd HIC
Q(Prime Video)etd & ot0H, 2016E 128FH 229 MHIAE HMEot2 UCH OIOLE
2 2006 9& OLOtE A2 A(Amazon Unbox)et= O0IE22 0I=20M OTT MBIAE
ANESIH2M, 2008 Amazon Video on Demand& HAEJACHIE, 20113 28 0l=
Amazon Instant Video2 YZ0| HAZACH. 0|F 2015E 7& Ot0r= HICI2(Amazon
Video)Z2 H&EO| CHAl BHH AL

Ol0tE HICI2= Z2te HHAO It st £ S8 AEQ|Y AMUlAC et HIC
@2t PPV(pay-per-view) JIEtS| OIOFE instant video & AHIAZ USOACH =, =
cte HIC2e Zte HHAS JHE SJ0H HMBdt= 0t0tESl on—-demand A EZ]
MBIAOICEH OfOtE HICIRE AIZXUH 2 £& ZHE = 2t0lE2{elE M350, Otot
E Doty dHao otes SoAeE sIRSS0l et M3dts 2E =0 AsE SO
AEZAoZ T2t 2 HICRLE: YESHAS FA

30t

OHH 2IE2IiAE 2H=XE 22 = US 2= U222 ABIAE M

ton
0

OI0tES2 22lXg ZBHx S8 E 2of 20128 ASLLE &5t Gt TV &2t
OtE Mool AIEGHACH Ot0FE S8t WESH A OtEIIKIZ 2= &80 22 §
e 6t Y2l ot YWEE A RE=x £X HIE UH EXNSUS I E2 #HO|
Ct. 20204 J|E2z M0 &= BH == 1408 FTEILE, OFXDEX OLOLE 22l Xl
o &3 ZH= S2E ol EANGtA=E £ AN Ot0tE LelXge g2 BH ==
Or&l gilt [62].

&UHO O elAlA(Ampere Analysis)2l Z=AO 2lotS, OIOFE =2t HICI2= 2020

=]

E 4=20| JI&E, Ol= OTT AME ERE 22%= 1912 X =< | Ol 20%E Xt
XIotod 29101 =2tCHE3]. Ol0l OItEE @2lXYE 2Elx &2 S 2ol 20213 50
Hs, 007 Alelx2 & <24 4d8BE g3l mWAZ  BRs I3 MEAM
MGM(Metro—Goldwyn—Mayer's Inc)E 8425& 2t {0l CI5tRUCH. OIZM OI0tES
CHHO| 22lXE 2Elx £8 FYUNOZ SIAIA 0= L HAH OTT MY Exs 1<
ELS|

s Vg = AAH =HAUCH

I
2

90 FBMF-TR-010/R1



OtOtE =ty HIOI2 JIEAt= 20198 4201 JIE 19582 ==0I/A2U 2020
A2 oF 5EBHHOl Dot 202149 1271 JIE JY X =0t 29HE 90l [t
SISEAC OFEA =0 A X0l LA &30 RUACH Ot0tE Zete HI0 2= =of =W
SANE SHZ SKT € 118012t =0t A& Ul

6.2.2.2.3 CI=L| Z2{A(Disney+)

2E (XLt 2%ote 58 VOD AE2lY MHIAOICH =2 E@E OXL A
22 2E AU &AM H&et ot & TV AlelE, BA AERIE, Ol el
WAE XedcHme 2EH=E MSStC.

A

201980l UEHAE S8t CXEL 2elXlE 2= iEZ HA0l SSHNH, 22 C
AL 22lXE 2= W=H5HAE Sol HE AELY NHIASE MSotXg U2 &
2 UxU 22XE 28== UXLDIF SAEe 2RSS 0186 BHEE = U= &
20l 24ERUCH ool CIELI= CEL SedActs SXEQ 2=E VOO AE2Y M
HIAS F=0ot, 20199 11& Ol=, HLIOH UIE=0 SAl SAloHRICH Ol =81
ctEl OtblicIot S22 &&otH AMBIAE Mot A0, =i 113 1220 22Ut

U= SAIEIRUCH
Clxll= 02U 2Z2/AE 2HE= HE2EE 7
EE2 TV AlelZ 8d S I JAs 21410
=42 2018E 6F 0l H= A
A 20198 JlE CELe 2 =0 1879 Eelg SA U=
E

£ =5
HIAZ MBEE CEL B~ 22/XY 2HX0L 80~90% LS SXjet
A

E EXN 2¢2 AB0 o 2 A2z o4 =
= EEE 2ol 2024ENK 209LHE EXNE HECZ LHF/LH M CI=L 2HA
= U 88(WEL CIALl QekE BH=E BRotd Ut

20214 42 C=Ue, AL HXYA(Sony Pictures)OlM &= 5E2F MRS JE Yl
ESAE Sofl 18ME S AELY MEBIAE H3E FEUe RE2=Z XL EHA
£ Soli A2Ee2lY AMHIAE HSB3dt2 CIELl &S TV MHES Sofl 2E=E HM3g =
UEF AL YA HAUCHALE.

CIELl S2dAcsE 8 & 8 EHS 22lAE 2H=E BRot U2 Ot &= 2
== 2= &HH0ICH. OdLt 2eluet A== 4510 1080 JHElE 'CEL A
220t DICIHAIOr SAINIA = ZEI=0 Cist EX AHED &M CE2LQ TIHEWZE
NZ 23E > As HHAHE SXoIACID LHSIFSH, 1120 st=20 AMUIAS
S i LelXE g8=2 2BH=x 7HZ Hd2Y dF0letl StRcH O=2U 2424 It
A= 20198 1220 28654 HE =F0IA2UL 20208 12 0l= 9F4MONBHH =
T2 2021¢ 30z 14386 E =22 AN Ad&H6tD UL

6.2.2.2.4 OHZ TV Z212(Apple TV+)
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HE TV Sda= OEL SEHABO & 23 26 201949 113U AMEBIAE E&
S SEAAH 107H=01 MHIAE H3otd U220, SKTe SHSEotH =olt
feltetilE AEotACH "MS0l= 2= Apple 219121 Apple TV &2

= AUAUSU, Roku € Amazon HE SUHAE XNEEY = JUESE
1 UM, Apple TV Ol &AXlEl ANETVUHME AHlA H=01 JbsotCr.
Apple TV &0t S22t Xl 2= AOE TVe ZS Apple AirPlay 28 AtEotH AMdlA

1 A

A

1]

HE2 22XE 2E=E 20168 2H TMHE2Z MAEHL2LD A2 22/XE 2
=2 20l 2 OTT Uil = H=2 2EHOICH Ol0 OHE=2 2020E 5 FH JIZ0 X
A= g3t & TV ZEI= AELZY 2Ol ASE AHIEHHAM F0HoH210 RUACH SHAIZH OFA

MR H=2=el =
onDemandKorea =1t &2 N

of 2 == ACH62].

c A
= Lk OdLE OtOIE=(iTunes)E Soll KORTY,

= ZH=E = TVE =

—

Q
[0
HU
N
ol
e
=
(1
O
:OCI
o
|

=22 0= TV SAALE d3H2=Z AIEU SEAIDID| fch 0= I & Al OHS
TV 2d4 18 23 25 AHIASE MHSotJAsSUHE =+0otll, 2021E 3FE JlE A=
A=E 482tH M=22 Moz A=l S22 34X =XIE SHOHA @10 UL
Ol S & &dgIt 18 22 F=sKHE B Y0 B2 dZ2IHE2 =S TV S2d L
b AEN d3H22 etxtote O JUN ¥ e=z 21 UL IHE 2 Olres 23
OTT Uil AE2IY NHIAE HMSote =2 =0 UL

AT&T WarnerMedia= Xl 2082 2HIZ AEE =&oi2 HBO TVE OTT AMEL=Z
StCHotD| <Iot0 GIOIXIHIR HARt= 58 VOD AERlY MHIAE Z-GIRUCEH 0fl0]
Xl WA= 2020 52 O0I=20AM MUIAS 2EG6I/AS0 2021 6R0l= 2HEl OHO
clot2t ItelEo NE2 SHEE/ULH KOIXIHIL WA= 2021E 102 RH 20229 IHA
22 28 It0 AHIAE M35t fIoh =415t UCH

AT&T WarnerMedia= Oll0IXIHI2 WAOl =4itsS 2{GHH AT&T SAS=S
HBO TV SXt= =t IS0l H0IXIHIL WA HHIASE MBS £+ UEZ ol}C
AT&TO =X Ol0IXIHIL WA= 20204 68 D t t ¥
S0, 2021 68 JIECZE 0|2 W 4A3B5401HS R JILX4+E BER6I1D
Ct StCH

HOIXIHI WA= Y Betd A (Warner Brothers), CIA 28 A(DC Comics), LI

Z' X A (Universal Pictures) & 20 MIJ|I ASCI2(20th Century Studios)2l HstE

O, Xt HY, Zell=x, slgio|2u 22 21J| TV 2EH =2 BtX|9| H&,

o) ¥g S %2 2i0lEHe 2HXE M3otd UKL ot &= Z

2 OHtg| D QUCH [64].
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6.2.2.2.6 Il =(Peacock)
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2IHAE(Comcast)2 X3 AFCI NBCUniversalOllAl MlZ2ct= OTT MHIAZ 2020& 7
| 2, Z201Y, Z20lY EdA MHlAZ U A

2 0I=0AM AMHBIASE E&FOIRULH 2

HAS MNZotH, 8 AMblA= 210t Zee 28 ZH=XC=S MIBotH, Zeliley A

HA=E 00 Lg=l 25 2E=E HSetlt. 18I0l ZE=E SJ|J| ?olAs &
u]

cl0le SetA MBIA0 I ol OFet

20214 88 J|& 5&48H0HH
Si+== 1d82HE T O0[CH 20214
£ 202280l =8 R4 =itz &
Ot Jdeldd ctEl Ot

M

c
3.
<
@
-
»
o

NBCUniversal® Z& =2 NBCUniversal X3l ARl Universal Pictures?l
TelevisionOlAl HI&&t 2EI=X, 12l 2IIAIRI HIPAE IEQ REXE FAez A
EclY MHIAE XN33tH, Lionsgate2t ViacomCBSUH M HMSdte 2H= S
0 UL

6.2.2.2.7 It EdI0l(CanalPlay)

TAS It EHA(Canal+) TV £E=22 198449 1180 38 RS AMHIA Y&
CZN UHEZS REdsl 22 FIUSS 3okl Usl, rE22E2 Z0801 A
HAS MH3otl ULH RS2 LS EZot &Eotl UCH HESHL Lot
=g VOD J|gte] It Edl0l AMHIASE HSotd U

tdE2d A= st 0elol, AXx, =2t & W 82=20F HEZ Lh=01 2500 T
2= g0t UL SE3 =2 JdE, = S & 60042 &= ot 2H0lHAS
E=otl JALH, & 5H8E0 E= Zst ch0IdASE ERotH TV &5 € tE=dI0l A
HAS M3dtD UCHE2].

Jtg=diols 20118 118 AMHIAS AAlotA2U, 20149 9Z 0= YWEHAIE 2016
H 128 0= Ot0tE Zetd HICILIF ZSA AEN MUSS2 Qo St E 0l It Xt
=Jt 80StHUA 202H2Z AN GHEGtH 20198 11E U AMHIASE SZotARTH

6.2.2.2.8 LI2(NOW)

]

L= g329 24 TV B2X2l A30I(Sky)It 2ot S8 OTT AMHIAO0ICH
20128 78 U= TV(Now TV)2 Z20M SAXC=2 MHIADL B X Z=, O
2=, 01220l S22 S €82 RE IHA AHIASE MSotd JACH 2021E =0
LIS TVOIA LH22 HE T UCH

2310l 01=9 Jt& 2 oY MUlA ZXel BIHAE(Comeast)2 Xt3IAtZ, AJL
010 HHE ERotD Y= 2EHIZ2 DoAYl FIHAEI HHAS ARotD Y= 2
B=x ?==2 MHIAE H3ot AT
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6.2.3 HIZLIA 220 & OTT(AVOD) MHIA S&

OTT(Over The Top)= el STBAISEA)E SdlAd MZ2E= Z4a MHIAZE 20|t
KL DedLh 8THet 20| |/24 Qe Ul SA0 J|Btst CHFSH CIHI0IA(ADIEE
E1|‘='al PC S)2 S0l 9& ZHXZE Ad|old Yes 2T AEAE, S9& HMHIA
HHE EZol= 20z AMEZD JUCH =229 OTT AIES WA X&m TV, HOIS,
IPTV S8 S5t ZH=E AHIoIYE A= g2, H2EQ AQIEES HAs At
SO W2 4G/5G E42U9 B30 820 =4d&otn UL
. LAFTEL
SpE_f
(08 6-17) = /2 OTT MHIA
20208 &= BISEXNRARS] SSAIHIMAMEEI L SEHM OISHEHZAF XA 0 2
ol 2020¥¢ JIZ= OTT MBIA |%=§8 66.3% ==C=Z W=H Sototn JA1(20184
42 7% — 20199 52.0% — 20204 3%), OTT AHIA ol2X & f2Z2H ol
st X&EXHEo=z EItotl %'Er. (2018&=| 7.7% — 201989 14.9% — 20204

21.7%)
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o 2EASBLHSME| L 01EF (=24 ZAt che 778, E421: %)

2018(N=7,234) m2019(N=6,375) M2020(N=6,029)
916
886 .
8438
78.483'2
ni

13
25 4

‘ 3 R 1004 Rzozs gaots gmtﬂ QSOEH Q{GGEH 0?21

(08 6-18) 2SI AMB MHIA 0SS

* BEX  HESARAYE 202085 LESOHMOISHEN AL

o HUA-RR MH|A 0|2 B|S (N=22iISHAHBAHIA 0182, B9 %)
2018(N=3,087) W2019(N=3,316) M2020(N=3,999)

i ' ‘ ‘ ' . 1 ?5 86

‘zﬂil QTOEH %ZOEH %wtﬂ gmtﬂ QSOEH NOEH S |€

(0" 6-19) 2lsIa FAUN/F2 MHlA 012 HIS

* EX LSS 20208 LSUHMOISHEN T AL

A OTT AIES VOD AMbBlA= AA 4I9tX =, AVOD, SVOD, TVOD, ot0lEeCl=
(ALL) 822 2588 £ QUCH (Y, 02 VODE 90 &Al2t AER|Ysl= HLRE VOD
ooz FTROIEE GHALL) eI &5l =2 K=otk 210 ZNE SollM 2E=E
AM&ESt= OTT 2HZS AVOD(Advertising Video On Demand)ct) &tCH CHEAQI A
0l 552 (YouTube)OICt. Jd2iLt AVODRECZ2E XX 0|2S Wilse il |&
B Zel0l¥(YouTube Premium)etes EEM MHIAE U=UCH SEE 2280 &
2 XAl M 2E=ZE AIFES £ QLD 2HY I 2EH=E HEE £ JASH, 21
0l SZAE 2 = U= JIsE IO
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<H 6-

8> OTT MHIA 2 :

SVOD, AVOD, TVOD, &t0IECIE(ALL)

TVoD Hybrid(All) VOD

(Transaction VOD)

=g X|25x| %1, LHW Hejz 1=z = %’é# EP* ax, o
4e FANFsadx (Hurosmsxn DEIRREHE prds Ao o
AlH 235t0 2d = AlH sNT EE El HE
AVOD Csez 2 EdEE 021 Use 248 SVOD(Subscription Video On
Demand)ct) 22le RSE MHIAOILH HEXNOZ UZESAQ =Xk, OI0IE Z2te
Ol UCH. el TVOD(Transaction Video On Demand)Z =cle &8 Z2ME MBlAD}
ULH. UEHe=z 2=Z2 Zd0l, IIPIL2HO0IXIIF JALH TVODE Rellietel BEANO K&
BHE MUlIAC IPTV, AHOIE TVUHME £33l 2t == UL
OtXI&e 2 st=20lA S3ol Z0l 2 &= U= ot0IE2lEE OTT AMBIAIF UCH FoIE
(Wavve, XIAIIRE SEHO| AAIZE 20 VOD HIZ), EIZ(TVING, CJ E&AMOIA 2K 6t
= ESEOCZ CJ E&M 2 JTBC HE T2 7)ol AAI2F gt VODMIZ)IF HEAQ|
Ct. Olgd SHE2 HH0IHAN =2 Z2HIF Jisct) AA2E SHSE &H AMEE £
ULCH.
e | > R
= - = . ALL
| : :
! ! !
SVoD | AVOD E TVOD |
Mo'nnj\y subscription fee i Free access to all content i Viewers can access i HYB R l D
‘Oa";(’fgi ?;i’";‘:[m i with interspersion of ads i pa;-oprz:-‘:\le?\:‘haaswa !
] i i
y {> : i i
a\m-a;" prin|11evideo i You TUhe ! a\m—q—z’gﬂvideo ! You TUhe
NETFLIX | amazen ! |
h ! ; .\-—-”P"me‘"de" : h L8 ﬂ U i B wavve
i i i
WATCHA | Sicowms | You@[D) |
i LV _— ;
L vimeo )
TV Plus
(08 6-20) OTT 2 <€ AHA ZHE (WAl
(O 6-20)KH& 229l OTT SEY AMHIA EHES0| OOl SoHU=EX 2 =U
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ZUESO| ¥H P2U RE MHIAES = F0I22IC

rn

MO =0l El= AVODOI CHoll & G XtAlol E0t2Jl= ettt

6.2.3.2 OTT(AVOD) AHI

>
=
=
e
O
ot

Z2 AVOD MHIASl dEAIDE =01 &0 SVOD #=8 FE80l IIESHEHA AVOD A
HAS 2= AU =10 I 2z =40 A 10068 28 885 SHS0IA
G TVOIA =2ctel VOD AlE2=2 AMEXS0l OlsotHAM SVODIt AAH A&
SVOD Al&el ZH0l WHEEHHA NSES BH= =8 JdX EF S&ACH Ol

s §

=

o HlE8s FEotl
.l

o]

ZEx =5 2 MALISE0 2 E2Eez I, = /o SVOD
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