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V1.0 2022
ANALOG
Black & White V15
ANALOG
w/ color
DIGITALHD TV25
Mobility
i, HDR
Iteractivity Immersive Audio TV 3.0
DTV Play

Personalized Content
App-based TV experience
UHDMDR video
Immersive Audio
Enhanced Accessibility Features
Advanced Emergency Warning System
IP-based
Frequency Reuse-1

(Xt=2) SBTVD EH TV 3.0 EH|0|X|(https://forumsbtvd.org.br/tv3_0/)
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20204 790l Z3#3t AFLHA(Call for
Proposals)[2]1E A EH [OF 2]9+ Zo]
TV 3.0 7|8 R & 7719 +4 84 & Video Audio Captions

Coding Coding
zta1 ok, AATHOver-The-Air: OTA)2:

Application Coding

AU Li(Over—The-TopI OTT= &3 A Transport Layer

() HAS 2% agstal Qo A & Overthorai

A o] - Ph)‘/’:i:alf.:;r Broadband Interface
4 t}t. o714 IP(Internet Protocol)E

7l8ro 2 &k= eyl A&S 93k ojH3t & (X&) SBTVD Forum, “Call for Proposals: TV 3.0 Project,”
94 AEolAk sgsiug HIEWE .
A Ho|AE ARt 6719 +4484%1 OTA
Physical Layer(PL), Transport Layer(TL), Video Coding(VC), Audio Coding(AC),
Captions(CC), Application Coding(AP)°] ©o|¥H TV 3.0 TZAEQ] 9 HFI} tj4fo]
gt} Application CodingZ NEYA OIS &3t AEAA, W53 AIEU 53 7=
1% HEmYo] Aqd 7eS ZARTH2I

TV 3.0 Z2AES] 9 HFI} 42l 6719 4 240 thgt a4 8 FARNS Aelst
9 [E 1] 2k

20209 10€7HA] 224 A8 9 B7HE ARt Ald 2 B7PEARE whstal(s], 202049
1197k A AlA 2170 71380 =25 & 3671 AJMAE "53] HaE 36712 AE
AS FAF AIME Ssto] (3 219 2ol F 3070 FE 7l AlRb7|#e s AT 2o
& Hel ol [7].

(O3 2] TV 3.0 7|2 #&



(B 1] TV 3.0 MAQEM ZafE 6742 714 Q4 E o

4 27A

o3

T4 Q4 AR At A JlE 74 R | QIS
PL2: Enable scalable broadcast network 2x2 MIMO K& required | N/A
deployment(in terms of coverage and Y —— -
OTA capacity), flexible frequency reuse with 212 Ok A 28 XIg required | N/A
Physical spatial content segmentation(reuse=1), | 120km/h T2 0|E2A X[ required | N/A
Layer and the most efficient spectrum use = o . .
possible, targeting both fixed indoor and | E= 2HEZ 82@C/N<0dB | higher is better |
mobile(high-speed) outdoor reception. (Rayleigh Channel) N/A
TL1: Enable frame-accurate synchronization
of video, audio, and data, either carried
on the same platform(e.g. over-the-
Transport air) or mixed on different distribution ol 3 FE| S3E0IM
L2 Zr platforms(e.g. DTT, cable, IPTV, DTH QUQ/HICIQ/HOIE S7] X[& | required | required
Y satellite, fixed broadband, 4G/5G mobile (T oo yeT)
broadband) for seamless dynamic
content replacement or for using
audio/video/data enhancement layers
VC1: Provide improved video resolution, 4K(3,840%2,160p),
adequate to consumer electronics HD(1,920x1,080p, required | required
display evolution 1,280x720p) otel= XA
VC4: Provide state-of-the-art coding
efficiency, to allow better quality lower Mbps@MOS 4 or lower is better |
video in limited capacity channels equivalent object metric lower is better
(over-the-air or Internet)
Video VC10: Enable interoperability with different
Coding distribution platforms(e.g. DTT, cable, 0|5 2 SSE 7t 4328 . .
IPTV, DTH satellite, fixed broadband, i required | required
4G/5G mobile broadband, home network)
VC11: Enable scalability (e.g. to improve
over-the-air video quality with an
Internet-delivered enhancement layer) . . . .
K&
and extensibility(support new settings Spatial Scalabilty A2 required | required
and/or features in the future, in a
backward-compatible way)
2/5.1/5.1+4H &< X9 required | required
AC1: Enable immersive(3D) audio
279 XA required | required
Ao AC8: Pro.w'de state—of-the-art codmg lower kbps@MOS 4 / .
. efficiency, to allow better quality MUSHRA ) 80 or equivalent lower is better |
Coding audio in limited capacity channels g lower is better

(over-the-air or Internet)

object metric

AC12: Enable interoperability with different

distribution platforms(e.g. DTT, cable,

Tt AISS

0I5 =i S ¢t J=28

| o

rio oi

required | required




AL At

A | B

IPTV, DTH satellite, fixed broadband,
4G/5G mobile broadband, home
network)

AC13: Enable scalability(e.g. to enhance the

over-the-air audio experience with
additional Internet-delivered audio content,
such as new sports commentator
options) and extensibility(support new
settings and/or features in the future,
in a backward-compatible way)

Scalability X2

required | required

CC1: Enable frame-accurate synchronization HIC|RQF M F7| X[& required | required
with video (T2 Tr9l B a q
CC2: Support the complete character set SR E2FHol TV Xtaio)
currently used for closed captioning MEElE PE 2AF ME(ABNT | required | required
Captions in Brazil NBR 15610-101 Ho) X[
CC8: Enable interoperability with different
distribution platforms(e.g. DTT, cable, 0|F &ui EHE 7+ 4528 required | required
IPTV, DTH satellite, fixed broadband, x| L a
4G/5G mobile broadband, home network)
AP1: Enable application re-use/interoperability FSD_09 Ginga =A17| &2
with FSD_09 Ginga receiver profile(as IIABNT NBR 15610-10f | required | required
defined in ABNT NBR 15606-1) Ho)) A/ MeeE XA
AP4: Support the new technologies to be V30 ltransporlt Iayer, video . .
. . coding, audio coding, required | required
adopted in the TV 3.0 project . o
captions X|&
L HEQT QU AA[J| AlEX
Application v ﬂ_TE;H; °'0‘7| NESE required | N/A
Coding _ SN !
AP5: Ensbl_e a;ifes&/ntg Iowert—_level RF Rl AAIRE(dB),
physicariayer/iransport= . C/N(B) 47| TRH0jE B2 | required | N/A
layer/operating-system) information. 7
GPS 7|9t xI=M APl K| | required | required
AP8: Provide audience measurement

common interface.

BEE AR & AP XH

required | required

(X&) SBTVD Forum

, “Call for Proposals: TV 3.0 Project,” 2020. 7. 17. &g



F{7lese 2022, 10. 26.

(B 2] M2t Fa 2t

M4 QA 32 Jl& M7 |2k
Advanced ISDB-T DIBEG
ATSC 3.0[13]-[15] i
: 0[13)-[15
OTA Physical ATSC
Layer
5G Broadcast/EnTV Qualcomm/Rohde & Schwarz GmbH
DTMB-A DTNEL
ROUTE/DASH ATSC
DTNEL
SMT
Transport Layer NERC-DTV
MMT DIBEG
MMT ATSC
AVS3 DTNEL
DIBEG
WC main/multilayer
InterDigital/Ateme/Fraunhofer HHI
HEVC/SHVC ATSC
V-NOVA

LCEVC(multilayer)

Phase/Harmonic

Dynamic Resolution Encoding(single layer)

Phase/Harmonic

Video Coding
InterDigital/Philips
SL-HDR(1/2/3)
ATSC
Dolby
SMPTE ST 2094-10(Dolby Vision)
ATSC
SMPTE ST 2094-40(HDR 10+) Samsung
V3C(V-PCC/MIV) InterDigital/Philips/Harmonic/Phase
ATSC 3.0 AEA ATSC
ATSC
AC-4
Dolby
AVSA DTNEL
Audio Coding
DIBEG
MPEG-H Audio Ateme/Fraunhofer HHI
ATSC

22  www.iitp.kr



I8 QA 35 Jl& IR |2

IMSC1 ATSC

Captions ARIB-TTML DIiBEG
AVS Captions DTNEL

Advanced ISDB-T DIBEG

DTNEL Application Coding DTNEL

Application ATSC 3.0 ATSC

Coding MPEG-H Audio Ateme;/Fraunhofer IS

Guarana CEFET/RJ

NCL 4.0 UFF

(X&) Luiz Fausto, “TV 2.5 & TV 3.0: TV Evolution in Brazil,”

Technical Committee, FOBTV, 2021. 8. 31. &g

I Al H Bt

20219 198 4€971A] HA4d 4 84 3H 7jeg 15 Wik 20219 4¢¥
7o AFESE QT Q9 H|T Q&= OISt TH4],[5]. 2021 7TERE 12¥€97HA] ZH 7|&

[Z 3] & 7120 et A& % B7HE3KOptional 7I% H|)
S| SEE 71%

4 24
KNI+ (OTA) QIEL (OTT)
OTALg’Jweyrsical 0Py any technology available in the receiver
ROUTE/DASH ROUTE/DASH

Transport Layer

(with adaptations and extensions) (with adaptations and extensions)

Base Layer: WC
Enhanced Layer: DRE+LCEVC

Base Layer: H.264/H.265
Enhanced Layer: DRE+LCEVC

Video Coding - 5 5 ) ) .
HDR: HDR10 with optional dynamic metadata | HDR: HDR10 with optional dynamic metadata
(Dolby Vision, HDR10+ e SL-HDR2) (Dolby Vision, HDR10+ e SL-HDR2)
. ' . MPEG-H Audio
Audio Coding MPEG-H Audio AAC/(E-)AC-3
Captions IMSC1 IMSC1
Applications DTV Play DTV Play
Coding (with adaptations and extensions) (with adaptations and extensions)

(Xt&) Luiz Fausto, “TV 3.0 Project,”

Technical Committee, FOBTV, 2022. 8. 31. X{&e|



)
u)

S AlRlat B7HE AFsktHALI6]-[12]. 29A] Al R %7}011L B 771 sk
70789] AF-Ho] %}045;32‘14 Al 9 grto] Hagt Auet Qe AR, 7
A} A5kt SBTVD X9 47) 7|4 Bxpe 713
tolstaict. 294 A1 9 B2 235 Aeshd [ 313

o 2 18

M Lok
[@2]
o8]
—
<
)
1
¥
ot
e
>,
=)

=

UN‘ I

i
&

1. 28

Application Coding ¥& DTV Play?] A% 20219 30%, 2022 60%, 20234 90%
TV SAE S22 sk 9lo] @A Bebd A4dut DTVOIA E8HAL 3= A 71& SHitke
At AFAHALZ Tddi® ojojd Ao HRITH3]

4709 AT FE 71e 5 45 7€ A7 FF) dsiAe AT HAES +35
I, 2870 APlE(H Q] 18, AUl 10) T FAI-AZE B2 47] ARIEAY: 2, AW: 2)5
A|2lotal 247 Ato|EoA HE HAEL 435It} £5|, AP]E 230]A4+= Frequency

N<0

Reuse-1 TE& HAE(=S AHEY §

=

o
@
lﬂ \

ST, A ARIES Eet: ER FY BE HAER UG oqyw Frequency
Reuse-1 319] W Fukg 483 ofgf HSAGE UEtd glo] i a3 a7
Aol o] R EARFS wES A9 AW A|7F FR= G

FI M WHAE 4 B Hel
7} FPsshehe 2 ojujdith. 284 AE L W7t SANA G BelAS F1 714
it APA HAE ZIH6I% BE HAE A7 42} [ 49 [E 512 TEste] F

ST

[E 4]9} [3 519 AgA 9 "E gAE ZAAE B 5G Broadcast/EnTV(Enhanced
TV) TR 7]&2 “2x2 MIMO(Multiple Input Multiple Output) X x} “22d o]At
g 2 AY” FES R WSA7IA] ZoH, 24d ol Ad 2 AW FE

73¢- Advanced ISDB-T A of4] Add HAES SHSHA] 2 Z oz H]d. 47 HJ

A5o] ool A|A] eok] o] 3TACIA AL B - 7 HAES B3| AF % B
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(B 4] 2245 25 7|20 tiet HYd HAE #i}

SH & INEEANE| A 7lE o4 OE o8
PL2: Enable scalable broadcast network 2x2 MIMO X|& fulfilled
deployment (in terms of coverage and S — i
capacity), flexible frequency reuse with 2742 Ol Ad 28 X1 not fulfiled
Advanced spatial content segmentation(reuse-1), 120km/h 12 0|Z4Al XY partially fulfilled
ISDB-T and the most efficient spectrum use _
possible,.targ'eting both fixed indoor o AHMEZ 52@C/N<0dB 0.6 bit/s/Hz/
and mobile(high-speed) outdoor (Rayleigh Channel) 3.6Mbps/6MHz @
reception C/N = 0dB
PL2: Enable scalable broadcast network 2x2 MIMO A& not verified
deployment(in terms of coverage and 3 B S .
capacity), flexible frequency reuse with 272 Ol A 28 Ala not verified
ATSC 3.0 spatial content sggmentation(reuse—1), 120km/h T2 OS2l X2 not verified
and the most efficient spectrum use
possible, targeting both fixed indoor and | &2 AHEH S8@C/N<0dB  verified
mobile(high-speed) outdoor reception (Rayleigh Channel) not venhie
PL2: Enable scalable broadcast network 2x2 MIMO X not fulfilled
deployment (in terms of coverage and <l AR RHE 745 K[ .
5G capacity), flexible frequency reuse with 2713 Ol e 28 N not fulfilled
spatial content segmentation (reuse-1), 120km/h 02 0|52 X9 not verified
Broadcast/ e
EnTV and the most efficient spectrum use
possible, targeting both fixed indoor Lo AHE™ & <
. . T —=——o ﬂg@C/N_OdB 'f d
and m.ob||e(h|gh—speed) outdoor (Rayleigh Channel) not verrie
reception
PL2: Enable scalable broadcast network 2x2 MIMO X|¥ fulfilled
deployment (in terms of coverage and 1 - ~ .
! . X O|AF = AsE x|
capacity), flexible frequency reuse with 288 O3 M2 28 Mz not verified
DTMB-A spatial content segmentation (reuse-1), 120km/h 1% 0|54l X|1H not verified
and the most efficient spectrum use -
possible, targeting both fixed indoor and | E= 2HEZ 28@C/N<0dB not verified
mobile (high-speed) outdoor reception (Rayleigh Channel)

(Xt=) SBTVD Forum, “Testing and Evaluation Report: TV 3.0 Project — Over-the-air Physical Layer Laboratory Tests,”
2021. 12. 3. MH=

(B 5] 2245 2L 7I=0 tiet 2=

HAE Zit

SH 718 AE Al 24 J1E 74 e
PL2: Enable scalable broadcast network 2x2 MIMO X|g fulfilled
deployment(in terms of coverage and - - - —
capacity), flexible frequency reuse 202 Ok A2 2@ Xi not verified
Advanced with spatial content segmentation partially verified -
ISDB-T (reuse~1), and the most efficient 120km/h 12 0|54 XI9 | fulfilled for 40km/h to

spectrum use possible, targeting

70km/h

both fixed indoor and mobile(high
-speed) outdoor reception.

=2 AHEH §2@C/N<0dB

3.6Mbps/6 MHz @




A A

o

Z JlE 74

B Ofs

(Rayleigh Channel)

MIMO C/N<0dB
[NOTE: Reuse-1
fulfilled for linear
polarization with
different transmitter
configurations]
[NOTE: Only a subset
of sites presented

ATSC 3.0

PL2:

Enable scalable broadcast network
deployment(in terms of coverage and
capacity), flexible frequency reuse
with spatial content segmentation
(reuse-1), and the most efficient
spectrum use possible, targeting
both fixed indoor and mobile
(high-speed) outdoor reception

5G
Broadcast/
EnTV

PL2:

Enable scalable broadcast network
deployment(in terms of coverage
and capacity), flexible frequency
reuse with spatial content
segmentation(reuse~1), and the most
efficient spectrum use possible,
targeting both fixed indoor and
mobile(high-speed) outdoor reception

C/N<0dB]

2x2 MIMO X[ not verified

279 Oy Xg &g X not verified
120km/h 12 0|54 X9 not verified
=2 AHEZ §8@C/N<0dB ified
(Rayleigh Channel) not vertfie

2x2 MIMO X[ not fulfilled

23 ol XM 28 X not fulfilled

120km/h & 0|24 X8

partially verified -
partially fulfilled for
40km/h

CXe)

.

ABHE $2@C/N<0dB
(Rayleigh Channel)

3.7Mbps/5MHz @ SISO
C/N<0dB not fulfilled

DTMB-A

PL2:

Enable scalable broadcast network
deployment(in terms of coverage and
capacity), flexible frequency reuse
with spatial content segmentation
(reuse-1), and the most efficient
spectrum use possible, targeting
both fixed indoor and mobile
(high-speed) outdoor reception

2x2 MIMO X|& fulfilled
279 Oy Mg &g X not verified
120km/h 12 0|s4A X9 not verified
Lo AH‘”EE‘l <
"= 22@C/N<0dB not verified

(Ray|e|gh Channel)

(Xt=2) SBTVD Forum, “Testing and Evaluation Report: TV 3.0 Project — Over—the-air Physical Layer Field Tests,”
2021. 12. 3. MH2|

e, TV 3.0 Z2AESA "2x2 MIMO A" 274 Wl =245 71e

£ H3"oz 28w Yt 28 BT HAEN AT 2

25}
x2 MIMO SHEU+= &

QP71 Zghote] ofg] 7] A AlFotgict. TE 714 A(Advanced ISDB-T)°]
S /4=2|(H/V), +45° HikK(polarization) AEHY 37HE
ol¥of AFH 2x2 MIMO QtEHY9] 4 HH= (& 6] 2t
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(B 6] 22A5 22 71 HE HAEN AE8t 2x2 MIMO 2Ly 74

otE|L} T S5 U9 015 HEIE] I Return Loss
(MHz) (dBi) Q) (¢45°, H/V) (dB)
Proelectric Omni 470~698 05~1.7 75 H/V > 10
Linear Advansat Omni 470~862 15£3 75 H/V > 10
(LNA)
Slant Advansat Omni 470~862 3102 75 +45° > 10
Log-periodic Directional 470~890 14 75 +45° or H/V -
Mackenzie Omni 470~698 (minimum) 75 +45° or H/V > 10
. . 174~216 0
Aquario Omni 470698 3 75 H/V > 10
MIMO ' Indoor
Candidate Technology | Directional 470~698 5.5 or more 75 H/V > 9
A - Standard
MIMO ' Indoor
Candidate Technology | Directional 470~698 5.5 or more 75 +45° > 9
A - 45 degree
MIMO Automotive
Omnidirectional . o
Antenna for Candidate Omni 470~698 0dB or more 50 +45° or H/V > 10
Technology A

(Xt&) SBTVD Forum, “Testing and Evaluation Report: TV 3.0 Project — Over-the-air Physical Layer Field Tests,”
2021, 12. 3. AL

V. 2IF EdAS 22 7|z UEAE

2 AollM= TV 3.0 Z2AEQ] 3dAq sigsh= 224G FE 7I& AMS A% 97
AZE 7rEFolA AskaAt gk 39 A= 20229 2€FE 20249 89714 2 Rlof] 2
;{% ]‘B‘gll;]tq 2022130“ k]FGO] )= H]T;]Q_ GiA™ gqg 79 94 A4
ZHJ = o] TAoA] o]FojZtt. 2023d 3YEHE 8Y7HAE HH e £
A2l B7HE QT HESS =E5l7] 913t B¢ EElAIS FH 71& A4S sl 20234
10¥5¥ 20249 3974 = HAE[4]E 3 4ol

o714 EYAS TH 7I& AFAG 5 2AE ol 2F A€ g2 AYEY 8&
@C/N<0dB(Rayleigh Channel)” (Frequency Reuse-1 A|¢) &E&of tfsfi 27kl H

l



g 3 AHA7E EAjE0] Qle Aol thA] el 2dEt/Sxds dioolA s7tE
WS FUE BF ARSSEL Qo] TV 3.0% 22 AA W Au|Ao] IS 4= Qe
W& Fo o /7t flok. WEbAl “Frequency Reuse-1" @%9] 3% 35 o]§ 8+
Zdo|A E8AZ9 olF F83% QFAe] "t 394 - —%7} HAES B335}
Aolirts @2 ZELZNA 9] Al 5ol fafof 5=t HIZ o] F:ojlA “LDM(Layered

Division Multiplexing)+MIMO 7]&"0] 3} ZRIEZ} & 4L Qlt}. Frequency
Reuse-1 A o] MFESEH T HREEWME HEQT A5S 5 2o} 242 AH|A
F4 1=3E g0l T Stk

TV 3.0 ZEAEQ] 3c7 AFAL(1],[4] w2t 20238 9€oll= 20239 109+F-H
20249 3¥7HA] 71 E HAEE 98 F 719 A FE 7Ieo] AAE Aol

Bepdo] 200735 E 14 A2 5 YA 22 ISDB-Tb 7I&S& Aestal ks AL
Advanced ISDB-T $H 7|&0] A4ds] ot ¥tH ATSC(Advanced Television
Systems Committee) 3.0 7|2 =3} v]=& SAHOE 24t HAE T35 A9 gt
S5 olv] FAskL ltk= 2ol ATSC 3.0 FH 7|&o] FaT Ao = Hth 35 oA

AFA Z3F M7 A2 o dou ERAIS FE 7lsd] it 2S5 442 202449 492
EHE ot glow =7 1%— HFRE 20249 5ERE 8d7HA] AH4dE Aot =24
SONATRE of&EAelA AA Be TV 3.0 71& 4 845 ofvEs S 1 7
Al - SH= 20249 8E9 7HJ4% A7l gl Hd9] WSy o] AAIS]Ql SET-EXPO
2024004 F11€ Aoz Holt. o] e Ao &5/ olddrd 20254 TV 3.0

Al A2 S Au|A7E ZjAE Aer dldE.
V. 88

e ARG "R 74 848 F8 8FARNS AWET, 299 Al Bl g7E Ao



sl FEatelch. EHAS FH 71&9] A9 294 Al 9 ¥7F Aot kA oot
3EA9] Bt 27} HlAES YA T2 9tk 20234 9¥7HA] EEASE TR V)& 2HE
AT 3ol oF 6719 7] FE HAEE AX 20244 40 EYAS FE V&S T
A8 Aot} 20249 84 SET-EXPOIA TV 3.0 SFAA A" 7l& A|AS shal #f
21 o]E3fQl 2025 TV 3.0 AlH AHIAL B Au|A7F 7HAIE A 0= Helth 20264

@l 3700l X == FIFA 923 BARE AAlste] 2026¥ S04 Bebd 27173
FolA TV 3.0 29 =47} SAhE 95t RAH o] =Eo] ZAFoE A|gd ZAo=
4Fetct. 2 qroflA ZheksbA AZfgh Hepd TV 3.0 Z2AE 3 JE7F Ad At
2 -2 MIMO 718t9] 2 24wt w5 71&a Gulg Adols 449 71938 o7k 56
Advanced 6G B4l Ao 2L Fej9] At W EAF 0T E8otA} o A4

5 gate] A SYe] Tgol Hglow At

e

® FIE
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[11 SBTVD E&H TV 3.0 EH0|X|, https://forumsbtvd.org.br/tv3_0/.

[2] SBTVD Forum, “Call for Proposals: TV 3.0 Project,” 2020. 7. 17.

[38] Luiz Fausto, “TV 2.5 & TV 3.0: TV Evolution in Brazil,” Technical Committee, FOBTV, 2021. 8. 31.

[4] Luiz Fausto, “TV 3.0 Project,” Technical Committee, FOBTV, 2022. 8. 31.

[6] SBTVD Forum, “CfP Phase 2 / Testing and Evaluation: TV 3.0 Project,” 2021. 3. 15.

[6] SBTVD Forum, “Testing and Evaluation Report: TV 3.0 Project — Over-the-air Physical Layer
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