g

SAVVY & TREND MEZ
LG} = A011

J

>
e

LU

20116 112 ATSC(Advanced Television Systems Committee)= XIA|CH X| AT HHA S Q5 M2 EXSIE 2XOE TG3
22 HIE5|T ATSC3.00[2He EZst IS AjRtsiQiCt 12 EE 41 5|, J2|1 ATSC1.09| EC7t £l A/53 BX0| ZEE
X| 20 S9Q1 2015504 ATSC3.0 E&512| A ZAI0l A/321 : System Discovery and Signaling 2A{7} Candidate Standard 4|
2 XIUCE O|E A|UTOE ATSC3.02 2Ist AZSH & EMS0| OtR2 (=L 2 OpF 2|2 Mo|Ct

ATSCO| EZ& EX}0]| 2|5l Candidate Standard7} OF2| =™ Proposed Standard ZXHE 81| &|11 £ Final Standard?} =04

£E 327t ==t 2 22X Qlol & E7 DHR2[EICHH 20174H0] ATSC3.02 ff8t 2& M7t &IB SH7HE A= HMYEICH

[

Candidate Standard2 ZI!0| £|H ==

ot IFgofA 25HX| Ret 2XIEHO0| EHE Z 2t 20| ZIREE| 1 0|2 Qlet EE2| +F0| 7HSSILt 0218 AE0| 2ARE|
2

Ao
Lo
=l
o
I
=
oK
=
mn
=2
L
T
N
r
|0
HU
-
-Olt

o
o
ol
L
pal
02
i

= QUCE O AHgolM 2E

1 7|2XOoZ2 OFYAO| MEf7t M ST BF 2A= Proposed Standard2 I3t Proposed Standard 7|7t0| &t=%|™ 3
(o]
AN .

P
Cf EZS ARAAL J|AFoZ L etEyt EQictn 2 &
Sys. Disc. & Signaling: A/321 d BEZ AL 7I=H FEIRCL & <

UHDTV E= R DFE0|M ATSC3.09| 7|&2 &8t Z{OZ Of|AIE|2 2 ATSC3.0 E
=2 1 L1} 2tz A SHOj|A SO/#2t OfL|2} 2L H& AAH AT 2 2talo| oY

Ich £3| 2Liio] XAIcH X|ATt

Input Formatting into PHY Frames ALO|C}
Input Formatting (e.g., ALP, TLV, etc.)

Delivery & Signaling

F27ls
Service Announcement _
ATSC3.02 HCt &l & 82 MSieot ofL(2t MSHQl uF 47| 7|8k lean-

back HEHO| £5H A|H
X
o

Service Reporting
Audio Watermarking Standard
Video Watermarking Standard ATSC3.02 1™

Watermark Payload (A&V)
Audio Standard
Video Standard

ro
o
ng
oo
of |
gl_'
0%
k>
o
|T
HU
n
T

Caption Standard

App Signaling & Trigger

>
oo
oln
o o
do
EEl
Hu
_o‘l_l
kJ
g0 M
i)

Z
w

C

w

of

I.l_r
ml
092
&
x
L=
[>

e ALfZI2E T2fskn gl ofeiE 280l Chek, Al

g A O
Personalization Standard l?:"o ;‘:I ol

I 4>
r>=
1M oln
fjo
Hel
ook
ok
4>
r>=
0x
oIr
ool
o=
=
i
4>
=
[
T
O
_‘
<

=
, 3DTV, RAMITH UL MH|2, F2Y, TS, 74213t 3 ek AH|A

|>

Companion Device Standard

10
x

H|

[
T
U

a

3
~
=
10
Rall
Pl
=T
[l
ojo

A

o ¢
n
o
R
it

>
>

=] 0|__|

Security Standard

oln
mjo
el
oot
rot
il

[
m

| 1] ATSC3.0 BEE 2M B2

[ &X : www.atsc.org

128 BROADCASTING & TECHNOLOGY



AM AZHZO| ATSC3.02 TG3 TEOHAM TIst D 0] Lhst 7|& DFM 2t 7= FAof| tiet #ESHE CHE 1 UL
1G3
I I I 1 1 1
SRR el $33: Management 534: Applications $35: ATSC3.0 $36: ATSC3.0
Reé‘;;'e;;:z & S22 RtiLaves & Protocols & Presentation Ecosystem Security
$31-1: Data ) i =
I— Collection & | $32-1: Common L S3geﬁ;:$yrv8|‘ce e
D ion El Synchronization
| s32-2: Moc!ulation _ :r?r?(;i:nieexll:r?t —  534-2: Audio
& Coding & Personalization
$34-3: Presentation
$33-3: Interactive |— Logic & Service
L~ 532-3: Waveform L Service & Frameworks
Companion-Screen ———
S34-4: Runtime
|— Environment for
Applications
L— 534-5: Accessibility
[32! 2] ATSC3.0 7|&02 XZ|E [ X : www.atsc.org
= = = it
S31 IZ0IA EREel B0 7j0|Satel 420l AlAH .
= o == A = (=]
L7AR HAUS TSI 2} 7| 29| Bt 2fels 22|
ot QoM HHxli= ATSC3.00f| st overviews LR = 2
A (A1300) R FIstn Qlrt % a
¥ »
[ A= 5| [ ]
S32= SC|HSAIB0 tigt 7|2 TR A=, UM i

.
2
H=

Sixj O
CH X|ol5} AtsH = = E3 = e
g 1= BE =AM HUS YA 0f 2A 2t o [78) 3] ATSC3.0 E2ie) Al Hlm
Candidate Standard Et74|of] ZIQJ5H Akgto|Ct.

ATSC3.02| 22| A|50| 2t7{2| ATSCI.0} CH2 He Utk 1A ATSC1.00| X! 5HLte| 2 E(19.39Mbps, 15dB CNR)ZHS X334

CHH ATSC3.00i|lM = CHFst BES HIZ5tA| EICh 0| Saff CiYst HIESD 41 52| £310| 7Hsst0] 0218t CHfst RE
£ 0|83 S22 0IS0IM 1 =41 52| 0421 J1X| HE{2| MHIAS HFe 4= QA

E3| DVB T29} H|wHS mf, AWGN {2 Z710i|A 2F 6.4bps/Hz2| E2(6MHz A{=0f|lA 38Mbps2| T&E0| SiEhS QsiM=
DVB T29| ZS 21.3dB2| SNR Z{0| 25|11 ATSC3.02| AR 20.44dB2| SNR Zt2 Q15122 0.86dB $F2| 0|52 U2 4= ULt

$332 CEst AladE S HIEAI0M MM siEst=s ASel 7|1&S T AUCH ATSC3.09| Z2EZ 7|=0l|M 2t &S
7|0l Hsh 7Fe SAAQl B2 P TiZI0] AFZO|2t & 4= QAL ATSC3.0 &2 IP IiZlS 7|22 5t Qo 0|2 Sal 2
SO EMFTE S0t QIEIYL| FHO[ ARER| 1 FAHK Q! O||0] Mu|A SHA0fA &t Ef DjF|t| S8kd0] S7tetHAM 2
SEL8Y0[2t= 2EOM 1 2117t SeH3HEICh= FEO[ EAMSHTE.

S339| M&7|&2 IP/UDP 7|Hke| Hi& MH|AQ} IP/TCP 7[dte| HZEHHE Bf MH|AZ LM |0, 350 HQ ROUTE & MMTP

Y$E7|& Vol.240 129



<
e
0

4
il

SAVVY & TREND MEZ
[Her Sy ESSI =i

Of &= 7tX| 7] RZ7} AR EICE MA|ZE MH|AC| AL ROUTE = MMTPE ALSEH 4= QoL H|MA|ZE MH|A2| ZHL ROUTE
£ SaliM XI2I0| 7Hs35iCt £5| ROUTES| AL, DASH 7|8 & 125 0|8ai E2EEE 7|Hte| & MH|A|E XE0| 7ts
SiC} OF22] S330M = Al2'dR, Z22 J10|E, JHQIsH/ et MH|AS 2|8t RAIS2HIEQIAT|S(ACR)0 gt #E3} 7|
=2 20| CHELE 108 & A/332 : Service Announcement, A/334 : Audio Watermarking, A335 : Video Watermarking,
A/338 : Companion Device £ 4719| & £M7} Candidate Standard EHA| ZIQIS F=11 91O0{ A|&5HA| A/330 : Link Layer
Protocol, A/331 : Delivery and Signaling, A/337 : Application Signaling & Trigger S2| EZ0| $127tX| Candidate Standard
CHA|= ZIe oflFolck

S340f|As QC|, HIC|Q T L XAk HE2 T2 QIom HTMLS S 22 A 718 Mu|A 8H40]| tist 7|2 CHE1 QICh
0 HD2t S2t=|= UHD MH|AT} 7HSSHES SHVCE RHEHSIQACE OF=22] AXX A

[IJIO bl

H|C|Q 7|&2| AL HEVC 24|

H|A 52 2HOR 120Hz9| Z2QIg0| ZEHE|2A00] 60HzoK| S8t

o= 11

Heigto

|5t temporal layering 7|£0| Z8H=|0] QUL

rIOI-
ru|o
—|o =

RC|Q= AC-4, MPEG-H 3D Audio S F 7HX| 7|£0| S = ddlishH| StM 1 S5] T [ MY 0fR, T 3 MF A 0=
TS ZYLR| SOl thigt ol77 k= EA ZHEIX| Rt ALt

X2t 7|=2| A< timed text markup language(TTML) 7|8te] IMSCl(Internet Media Subtitles and Captions 1) ZHEHRH OO

oT
7|& ATSC1.00{|M AR &G CEA 708 X2t 7|&L2 7|02 S1o| S8 S Q|sl MEiMO 2 MA0| 7Hs3IC)
H|C|22t Af2k #&= EM = 118 50| Candidate Standard THA| ZIQJ0| O AME|{ QT Q2 2 4 7|5 MH|A 7|& BE=2| AR LiH

=

ZNHA| 20| Tl 7Hs-40| Act.

o=

Linearand - : . - :
N : inear nteractive ompanion Fraspin Personalization| Emergency Usage

App-based Services I IV | | Services | I Screen | Grplicabors HIBN 5/l5] | I | Alerts I | Reportingl

j ,j Codecs =§

= o <g

Codecs gg gs e l&'f

Encoding, formatting 28BS ;
b §|‘” 2" EME/CENC | | Fites =
Service Management | R
DASH (ISO BMFF) Objects
MPU (1SO BMFF) R
Objects
MMTP ROUTE At
| AL FEC (optional) |
Delivery
(OSI Model) uDP TCP
P
Broadcast Broadband
nder discussion
[32! 4] ATSC3.0 ZZ2EZE X
[a] k=213
o=
REMICH X[} S MH|AS 2fal| AIZHEl ATSC3.02 O[H| MA{S| OFF2] EHA|0]| 2t AT ATSC3.02 thadt X|&Tt & AMH|A

[sNeR=]

0] Q13 SREUE BTto] 85t AfHIA, UHD S| T5H AHIAUIA SHIR HHIAS Of92E FES S73IC
=
T

ol

T 20}, 014 KR SO 97[ol 221 20| XA} 420 ATSC3.0 XS S4f ofTf3t STTE OIS of2
=
T

2] 3 STHS SEZ XAt UHD 2YE MH|AE FH[5H= IL &E=0]| ATSC3.0 £ 7|&S OfEA 28X 2=t

i
ro
10

130 BROADCASTING & TECHNOLOGY



