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5 | 2706 3.058 | 3106 |3.412 |3.512 | 3.426 | 3.646 |3.523| 3.711 | 3.808

6 |2.227] 3002 | 2637 |3.069 | 3.694 | 3.144 | 3.741 |3.301 | 3.931 | 3.972

712469 | 2568 | 2979 | 3.380 | 3.359 | 3.469 | 3.492 |3.573| 3.680 | 3.792

8 | 2411 | 2,748 | 2.837 |3.192 | 3.478 | 3.426 | 3.663 |3.502| 3.634 | 3.746

9 255512990 | 2.891 |3.331 | 3.531 | 3.440 | 3.999 |3.549| 3.651 | 3.805

o,
4l

2553 | 2.872 | 2963 | 3.327 | 3.492 | 3.438 | 3.612 |3.513| 3.707 | 3.809
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<3 14> 720pet 1080ie] HIES Wstd] wE Al Ay Hu(fEg82)

TV | 8Mp

10Mi
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15Mp | 10Mi | 14Mi | 16Mi |17.3Mi| 19Mi
4215 | 4.053 | 4.174

. 3467 | 3.314 | 3.663
2.284 | 2.620 | 2.924 | 3.357 | 3.493 | 2.420 | 3.290 | 3.429 | 3.407 | 3.790
. . . 3.135 2,985 | 3.193
FraAk | 2585 | 3.018 | 3.228 | 3.437 | 3.552 | 3.029 | 3.642 | 3.701 | 3.853 | 3.947
dl=AR] | 3189 | 3.223 | 3.928 | 3.911 | 3.906 | 3.528 | 4.166 | 4.008 | 4.301 | 4.197

ofo] | 2437 | 2678 | 2.752 | 2.874 | 2.965 | 3.498 | 3.537 | 3.697 | 3.717 | 3.565

yrg | 3972 | 3.960 | 4.245 | 4.296 | 4.508 | 4.421 | 4.435 | 4.498 | 4.474 | 4528
spAA | 2496 | 3.170 | 3.455 | 3.467 | 3.511 | 2.554 | 3.321 | 3.710 | 3.787 | 3.810
E" | 2575|2982 | 3.367 | 3.548 | 3.693 | 2.895 | 3.787 | 3.752 | 3.987 | 3.921
Y7k | 3.250 | 3.912 | 4.340 | 4.204 | 4.383 | 3.765 | 4.188 | 4.278 | 4.387 | 4.582
=3 | 1.601 | 2.134 | 2613 | 2.784 | 2.866 | 1.747 | 3.113 | 3.044 | 3.069 | 3.297
= 11.698 | 2.397 | 3.181 | 3.318 | 3.348 | 1.443 | 2.693 | 2.961 | 3.396 | 3.438
g 12074127151 2.981 | 3.210 | 3.180 | 1.952 | 2.750 | 3.239 | 3.372 | 3.521
= 1.451 | 1.965 | 2.411 | 2.677 | 2.831 | 1.863 | 2.545 | 2.578 | 3.033 | 3.227
5 1321413543 ] 3.792 | 3.898 | 4.039 | 3.887 | 3.968 | 4.088 | 4.175 | 4.082
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# 16> deddd 7849 Ad 23 99 2)

%7 | 8Mp | 10Mp | 13Mp | 14Mp | 15Mp | 10Mi | 14Mi | 15Mi |17.3Mi| 19Mi

=g | 3.159]3.879 | 4.097 | 4.078 | 4.038 | 3.478| 4.267 | 4.175 | 4.097 |4.166

A | 1.783 ] 2.278 | 2.933 | 2.752 | 3.079 | 2.094 | 2.528 | 2.765 | 3.061 |3.292

o  [2.226]2.960 | 3.534 | 3.570 | 3.615 | 3.012 | 3.671 | 3.770 | 3.848 | 3.854

7l 3.141| 3.525 | 4.009 | 3.758 | 4.085 | 3.547 | 3.854 | 4.036 | 3.961 |4.001

3.040 | 3.471 | 3.616 | 3.766 | 3.960 | 3.214| 3.701 | 3.692 | 3.954 | 3.905

2 of|
ool rE |
i to| BN

2677 (3.232 | 3.529 | 3.595 | 3.751 | 3.499 | 3.800 | 3.856 | 3.870 |3.991
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<3 19>9F <FE 20>+ Full HDTVel diaiA 9%
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<3 17> HDTVe| d&ddd 534 A A3 #94 D

23}

H E&(14M, 17.3M, 19M) Wslel] m&

i
o
2
N

ih

7}

o
il
o

G4 SMp [10Mp|13Mp|14Mp|15Mp| 10Mi | 14Mi

15Mi

17.3Mi | 19Mi

el ebel e 3.306 |3.411 | 3.788 | 3.574 | 3.421 | 3.740 | 3.972

4127

3.936 | 4.022

=, 12.208(2.806 | 3.270 | 3.260 | 3.546 | 2.278 | 3.079

3.456

2.933 | 3.623

&AM 2.254(2.738|2.968|3.700 | 3.597 | 2.333 | 3.327

3.175

3.208 | 3.617

i 2.435(2.851 | 3.0443.135|2.939 | 2.825 | 3.226

3.123

3.030 | 3.367

Tfraak 12601 ]2.8913.099 |3.345]3.673|2.889 | 3.570

3.681

3.770 | 3.823

Ul 2AFQ1 [3.057(3.0993.9254.04814.000 | 3.631 | 4.117

4.048

4296 | 4.153

|9 efe] |2.452(2.708 | 2.675(2.937 | 3.202 | 3.490 | 3.464

3.694

3.792 | 3.506

U] [3.943|3.873]4.222|4.228 | 4.589 | 4.385 | 4.482

4.506

4451 | 4.377

sl |2.421]3.301 | 3.456|3.492 | 3.635 | 2.700 | 3.424

3.801

3.845 | 3.730




Eg 2.845(3.183|3.6599 | 3.815|3.956 | 3.002 | 3.956 | 3.919 | 4.186 | 4.062
n|U 7} 3.4483.937 | 4.361 | 4.246 | 4.526 | 3.744 | 4.232 | 4.347 | 4.387 | 4.470
T3] 11.643]2.1932.649|2.873|2.915]1.730 | 3.065 | 3.077 | 3.046 | 3.304

il 1.690|2.276 | 3.190 | 3.359 | 3.424 | 1.449 | 2.780 | 3.022 | 3.353 | 3.367
A7 1.9642.726 | 2.841 | 3.161 | 3.224 | 1.758 | 2.676 | 3.175| 3.196 | 3.431

= 1.57411.962 | 2.401 | 2.758 | 2.796 | 1.899 | 2.433 | 2.514 | 2.946 | 3.119
T 3.266 | 3.288 | 3.782| 3.899 | 3.986 | 3.927 | 4.006 | 4.093 | 4.171 | 4.061

<3 18> HDTVe| d&ddd 34 A 23H(d 94 2)

3% 8Mp |10Mp|13Mp|14Mp|15Mp| 10Mi | 14Mi | 15Mi [17.3Mi | 19Mi
= 3.146 1 4.229 | 4.375 | 4.208 | 4.125 | 3.438 | 4.188 | 4.105 | 3.938 |4.292
AFEA [1.979]2.563 (3250 3.104|3.563 | 2.146 | 2.8542.959 | 3.146 |3.563

ofof 2.41713.021 [ 3.604 | 3.709 | 3.708 | 3.125 | 3.729 | 3.979 | 4.063 |4.021

npgt7ke] Af 13.000 | 3.396 [4.021 | 3.688 |4.146 | 3.333|3.709 | 3.813 | 3.730 |3.959

Az 3.083|3.688(3.729 | 3.729 | 4.104 | 3.167 | 3.542 | 3.750 | 3.896 |3.930

U A EE(2.667]3.104|3.313|3.396 | 3.667 | 3.125|3.563 | 3.584 | 3.683 |3.980
A5EE |2.729]3.896|4.1674.313|4.125|2.458|3.604 | 3.625 | 3.813 |3.938
T A 127293.230(3.292 (3583 |3.7293.084 | 3.646 | 3.542 | 3.813 |3.917

ZAgfolo] 5|2.834(3.250 [ 3.125|3.167 | 3.354 | 2.959 | 3.042 [ 3.000 | 3.188 |3.292
A A [1.500(2.2092.334|2.958 | 2.833 | 2.063 | 2.688 | 2.834 | 3.250 |3.209

d= 3.85413.979(4.250 | 3.959 | 4.084 | 4.250 | 4.417 | 4.229 | 4188 |4.125

il 1.688]1.86412.459 [ 2.771 | 3.063 | 1.917 | 2.396 | 2.750 | 3.084 | 2.807
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<3 19> Full HDTVY 9593 =344 Al 239 594 D
34 S8Mp |10Mp|13Mp|14Mp|15Mp|10Mi | 14M;i | 15Mi |17.3Mi| 19Mi
vhaebel 2 | 3168 3.610 [ 3.801 [3.793 | 3.512(3.914(4.289 | 4.259 | 4.111 | 4.250
Z U 2231 [2.672(3.1153.143(3.407|2.513] 3.160 | 3.473 | 3.505 | 3.683
7 A 2.299 |2.560 [ 2.902 | 3.186 | 3.441 |2.463| 3.272 | 3.556 | 3507 | 3.876
b/ 2.662 |2.812(3.054(3.128 [ 3.042 [2.570| 3.064 | 3.141 | 2.963 | 3.107
FA2) | 2577 [3.08113.293(3.483 | 3.491 3.100(3.679 | 3.711 | 3.894 | 4.010
vl &2l | 3.254 (3.285(3.930 [3.843 3.859(3.477(4.190 | 3.989 | 4.303 | 4.219
2| ¢loto] | 2.430 [2.663 | 2.790 | 2.842 | 2.847 [3.502| 3.574 | 3.699 | 3.700 | 3.594
U] | 3.986 [4.004 | 4.257 | 4.329 | 4.468 |4.440| 4.412 | 4.494 | 4.485 | 4.604
st &4 | 2534 |3.104 | 3.454 | 3.455 | 3.449 |2.481 | 3.269 | 3.664 | 3.759 | 3.851
Eg 2.439 | 2.881 [3.221 | 3.414 | 3.561 |2.842| 3.703 | 3.669 | 3.888 | 3.851
U7k | 3.151 [3.899 |4.329 | 4.184 | 4.312 |3.775| 4.166 | 4.243 | 4.388 | 4.638
Fw3] | 1581 [2.105]2596 | 2.739 | 2.841 {1.755(3.136 | 3.027 | 3.030 | 3.294
& 1.702 [2.458 | 3.176 | 3.298 | 3.310 [1.440| 2.650 | 2.930 | 3.417 | 3.474
A+ 2.130 |2.710 [ 3.051 | 3.235 [ 3.158 |2.049| 2.787 | 3.271 | 3.459 | 3.566
= 1.389 | 1.966 | 2.417 | 2.637 | 2.849 |1.845|2.601 | 2.611 | 3.077 | 3.282
7 3.187 | 3.671 [ 3.797 | 3.898 | 4.065 |3.867(3.950 | 4.085 | 4.177 | 4.092

<3 20> Full HDTVY 9593 =344 Al 23p(d 594 2)
g A SMp |10Mp|13Mp|14Mp|15Mp| 10Mi | 14Mi | 15Mi | 17.3Mi | 19Mi
=47 [3.164(3.762| 4.004 | 4.035|4.009 | 3.492 [ 4.294 | 4.198 | 4.150 |4.124
TEEA [1.718]2.184|2.828 12,635 | 2.918 | 2.077 | 2.419 | 2.701 | 3.032 {3.201
o}o] 2.16212.940 | 3511 | 3.524 | 3.584|2.974 | 3.652 | 3.701 | 3.776 |3.798
Hhgkzke] A | 3.188(3.568 | 4.005 | 3.782 [ 4.065 | 3.618(3.902|4.110 | 4.038 [4.015
AWMz 3.026(3.399 |3.578|3.778 | 3.912[3.230 | 3.754 | 3.673 | 3.973 |3.880
T AHHE|2.680(3.275(3.602 [ 3.661 [ 3.779 | 3.623 | 3.880 | 3.946 | 3.931 [3.995
AZBES [2.343]3.061 |3.567|3.680 | 3.632[2.338(3.356 | 3.257 | 3.768 |3.665
= H1d [2.341(2.926|3.24813.490 | 3.421 | 3.003 | 3.875|3.780 | 4.066 |4.052
Agteolol 5 | 2,629 (2.724 (3.021 | 3.116 | 3.291 | 3.207 | 3.499 | 3.563 | 3.436 |3.334
A s [1.217]1.8132.309 | 2.657 | 2.733 | 2.120 | 2.797 | 2.875 | 3.235 [3.358
S 3.865|4.023 4.258|4.030 | 4.179 | 4.061 | 4.131 | 4.181 | 4.113 |3.995
Ll 1.475|1.803(2.082 | 2,521 | 2576 | 1.738 | 2.549 | 2.555 | 3.141 |3.147
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4. 2 &

<3 21> 10801 17.3MbpsE 7|52 2 3RS v, v ES Ao uE 3}
A A4 (MOS: Mean Opinion Score) #FA&< Hojsth 720p 14Mbpse] 7
%, 10801 17.3Mbps¢t HluetA-S o °F 7.1%°] stAAF Fa7E #EES]
r:} 1080i 14Mbps®] -, °F 57%°] sAAF A7 ##EHJH. ol B

© TVl AA vy gk Hetolw, Z2 TV ¥ = de5gidd e
ﬂ@ Dargd & AAE 2o 2

i

53] 2F Yol & A9y, 4| WHEyp e AH9-9 o] xy g Aot
T AF HES i & std I3yt & AoE AFFJT ol Ak
2ol taml iy T H3 o] ¢ 7+ oyt AA Fe AHAG HE
& ool w2 3 4yt aA AAEHA oy, ~2xx S o] 3
Aol A3 AW Wyt e AP, MES e e 3 d3irh A A
o2 o7gH.

3 21> 10801 17.3MbpsE 7o 2 39S o SAAF=(MOS) Fas

8Mp 10Mi | 10Mp | 13Mp | 14Mi | 14Mp | 15Mi | 15Mp
31.5% | 21.5% | 19.3% | 9.6% 9.1% | 11% 3.5% | 4.6%

<HE 22>F wAQle] Ao r W@ GAelA 10801 17.3MbpsE 71E
ow e W, vMES #Hid wE EAFMOS) #Hass BT
720p 14Mbps®] 78-%-, 10801 17.3Mbps®t Hluletls vl °F 157%9] 3tdA|
T AT BHEEHA E} 1080i 14Mbps®] -9, ¢F 14.5%9] A=A+ 3HA7F
TEE A

<¥ 22> $49 B A$ 1080i 17.3Mbps 7% HEA5MOS) A&

8Mp 10Mi | 10Mp | 13Mp | 14Mi | 14Mp | 15Mi | 15Mp
60.2% | 35.0% | 41.0% | 28.5% | 14.5% | 156.7% | 11.5% | 14.9%
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IV. A #Ed2 ATSC-M/H
1. 1.

1990t kel ALz HEEdd ATSC WA =A% dEgiae
S A 5317 (equalizer) %50 £X &L Aow Yt on oE s)As)
7] 91gk =7t A= A o]FoX| 7] AlAEtAT) oled M WRoR
20004 t] Zubeli= E-VSB, A-VSB52] 7] 50| Aots 7% &%)

v wrEEs THAQ) ATSC(Advanced Television Systems Committee)
ol A= 7] Mul2~ Hal Q= ATSC 8VSB(8 level Vestigial Side Band)
el Bukd @& FhE Au|ssh] fls) 2007d SRkl ATSC-M/H

t =3
o] At E FEEAI, TSG (Technology and Standards Group) S/4=
51 2Eutd wEe] oigk xFsk A9S dadsta v
ATSC-M/H® F8 o7=x1& tha3 2o
o ATSC-M/H AH]2= DTV W zfdo A FAlE ook i}
o 71¥9] ATSC F417]:= ATSC-M/H AH| =5 FAle 4 glojof ghoh
o ATSC-M/H %&& 7]E2] DTV AlH[ 20 o
HsA HeolH&S 7 oF g
0 120km/hr %59 AHEAL, W2, 712 5o] o] EAAe|A muld Falo]
7hs @l ok gt
o AAZE WEFale] Ths o gt
o zFell AAEo]l e FATIAA 480pe] MFE HH L9t ~HHL
e s AdsfoF g}
o 7l ©@Z7]elA = 352 x 283(CIF)9] 3d=e 241d ~HU L U2
Al afoF gt
A" on-channel repeater, translator, distributed transmission®] A}
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2. ATSC-M/H 7|<

7F ATSC-M/H Al =¥l 4%

ATSC-M/H Au)2E 7B o2 ATSC A/G3el 71sE ATSC H5AH]
29F 22 RF AE& &gt wepx] 71E¢] ATSC 8VSB WE <
19.4Mbpse] HolHE& 5 dFES &&35te] BEutd HES AFsd, u
A= 71E9] HD W4 =5 509 SD W Au2E 938 AFgsit 5

Eal 2dlo® 7]ES] YAYEE AnjA9 HE
A2 Zupdukgo] F7hE Aol ATSC-M/H Al2="le] Fx2= <19
19>¢} 2t}

o

{

Yideo Subsystem
Video
Video »  Source cading >
and compression
Audio Subsystem Senvice
Audio Multiplex
Audio »  Source coding >
and compression
o] MPEG-2 »
Auxliary Data ——» Transport
Control Data ———» RF/Transport
System
ATSC Legacy System
hiH Channel
Framing Coding
Video Subsystem
Video
Yideo »  Source coding [ *
and compression - P Wodulation
Transport
Audio Subsystem Service 3
Wi
Audio hultiplesx —_—a
Audio »  Source coding
and compression
Auxliary Data ——» )
RTP 7L\T
Control Data ———»
amr
- 4
Announcement » FIC = g
ATSC M/H System

<I1%l 19> ATSC-M/H Al2&=" -3
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ATSC TSG S/49AE Eudwsd ®FQ ATSC-M/HE EAF
(Physical Layer), ¥2]74%&(Management Layer), 3 & 7% (Presentation
Layer) 371¢] H&Eo=2 o] xFst #AYgS ddsta on,

ATSC-M/H Al2=®l9] Layer %+ <19 20>3} 2t}

Presentation Layer
(S4-3)

Management Layer
(54-2)

Legacy Transport
Physical Layer
FEC (S4-1)
RF

<¥ 20> ATSC-M/H AlsT=x

2] AZ& RF, FEC, Legacy Transport® A% o] 9t LGH A MPH,
A3kl AVSB, &AM 71 Eol AbE e, 20089 5 A EHI~
E Ay LGAASE A8 dxe] MPH/AVSBE Al®sts Aoz AAFATH

#YAZFLS Transport, Signaling, Announcement, Streaming Delivery,
File Delivery, Service Protection, Content Protection, Application®. 2 43
o] gt o]F Content Protection ATSC-M/H 2.0°1A4 ©F7]= AA 3}
3L, Application> S4-30|A] b7+ A2 AAH A

¥3AZFL Video codec, Audio codec, Application Framework, Closed
Caption®. 2 A% o] 2t} Video codece H.2645 AM-83Fal, QUjQ A9



HE-AACv2, Closed Captione H-u]oA] 7]Eo] 2231 Q= EIA-708S AE-
st7]1= skt

P

. ATSC-M/H %41 dlo]g g

<a¥ 21> M/H 521 A28 &5 tgolojasill s Hoj=a Q)

Main s_ervice Packst timing
rultiplesx " & PCR adjustment g
Packet
s
MiH service o MHFrame |, Block |4l Group |, Packet N
rultiplesx encoder Frocessar formatter formatter
Signaling
encoder Pre-processor

E Modified Systematic Data Parity Modified

: | P — — —

: Data Mon-systematic interleaver replacer Trellis
randomizer RS encoder T Encoder

! Signaling

i Post-processor encoder

Field sync, Inserter filter modulator upcanverter

Segment sync

M

L Pilot |, Pre-equalizer|_,| &VSB [, RF j
Sync

<219 21> ATSC-M/H $41 A28 B2 tho]o] 19

M/H $21 Al28e el HH]

-2 dlolele] MPEG TS ~E¥3} M/H A
H] 2 tﬂ 1EH Eﬁ%

=< dEoll A E wje] M/H &
Ede §AA ste] MPEG
dg]l~ FI9% 8VSB 2ls= H

5
rlr
i
[ Hi

71%2] 8VSB SA17]9ke] 58k —% §A317] 9lated M/H Anl2 ol

Ed3 MPEG-2 TS 3|zl o
< MPEG-2 H|H2/2tY2, MPEG-4
HT /o0 e, m, P A9l el sl s B olda weld)



= M/H $A Al2do] ] Alg=E 4= 9l

M/H AB]2 "oy o] fiof upe} wel Anj2 dolg o] WAL AlZke] W
s AT gtk M/H $41 Alasle A s WAbE = 2s7F MPEGH
ATSC EFE WELEE 317] 3] 7 dole7t FAA = A wst
£ HAs7] 98 Zag wshrl Aojxo] vk o] e <I¥ 21>
“Packet Timing & PCR Adjustment” EZol A =3t}

M/H dlo]ge] tisiA M/H $A Al~do] F2e 7 3]8] 7] (Pre-processor)
9} & 2] 2] 7] (Post—processor) 2] + WA= o)A Pt

XH%FWI?J 715 M/H Anu]2 o8& M/H dole G2 Aujdst

B7 A ¢l FEC #9% T7}6P°if><1 M/H AH]2 dlolE ] Z1AdE 7N
MHE TS JM&E &3} o= Blolth. dAg7]ed= M/H
5 Z2AA, 28 9", 973 9", M/H A9y Q=
Eo] x3E o] gt

FA7Ie 7e2 wd MMz HeolHE AdA S 8VSB Qlaidel o
Agfstal, dxefe M/H AR[2 dele7F wQl Auj2 vlojelet A4 7]
&9l ATSC 8VSB FAl7]ol A 8ol FA¥ =S ZAbsk= Aol A
2 2EQo] A wgl Au]z HolH e 7]E 8VSB Salo e 22 o
= dAGete] A, RS 1ad, QIHY, Eddgx Q35 E55
A ¥ i, M/H AHl2 delH = olF dHely ftuto] A& ulo .
M/H A#H]2~ "o = non-systematic RS 12U ol 2w, z;zte]
Efold Alfzo AFA A Edy]x i WEYE Z7|ststr] 918
F-7EA 1 227 FH s

01-)'

N

[k

th ATSC-M/H A& Al2=d 3 Au|2 A|lzdy A2

1) ATSC-M/H =28]AF ABAI=H9] Bl Setold +%

ATSC-M/H E8AISAA 721719 A8 ARE Fo|7] 138 e &=
o] WAYFES o835t M/H dHolH } AgHEn, <29 22>9F o] 7+
M/H Z# 4 A QJIHHE 579 Fdgk dojo AH g oz ivhyA
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S Z47Ee] M/H A B Ze 2 484msec Zolo] 4719 ME TRHER 1}
A}, o]#ld VSB Z#dd A7 AHHEL 4719 M/H ££EE U A
, A s e M/H AME ZgdS 16719 M/H €352 FAEh

RO

-
*REMARKS

[ Frc-segments

] M™/H Group of M/H Parade 0, NoG = 4

XY M/H Group of M/H Parade 1, NoG = 2
\

Trrc(ko) Tric(k1) Trrc(kz) Terc(ks) Trrc(Ka)

- M/H-Frame,
M/H M/H M/H

>t -t

[0

T|_ .
| — |

Receiver is only turned on for desired M H-Parade

Outputs an RS Frame
carried over M/H Parade 1

<19 22> Time Sliced Structure

SAE= MH deoldes g AES dA%A< RS ZHdE ol #7174
AR Soj7tA HeEt. o] RS ZH UL AEE =gz oz 3o
M/H 435S et g M/H 2t dass 72h7be] RS 29l
o] dolHE M/H IFE2 UHAa, M/H 2552 M/H HAdol=s2 x

A M/H Adol=x= 2707h4 2] RS ZHUJEZHHS M/H I5E5S

2) RS =9

RS Z# 2 7]EAQ doly &RE fylolH, o] <te IP tlo]E 13 E0]
W& 3stE o] Fojzirh H o=+ & A1Ae] RS ZH Y-S &REsHA
gk F7FR A2xke] RS ZHldS &nkd = =k RS Ze el Aot



7t RF Ze9le] Atel== M/H 22 ATl dF BEo et 24«
dnbH o2 A1k RF Ze| o] Abol == A2k RF Zel v} A

3) FIC: Fast Information Channel

FICE dHlolg Adz= WAz EA8tsE Adoln A&e Au| 2~ FAS
olale] A}gHET FICE W2 AYsts Fo AL Al4s M/H AH 2
ARE ayHon Hddsly] fejrelth o] Fri M/H Aulz=ek M/H 4
AEabole] wlely AR M/H Mula Alady AdS 9d Wy ARs
2Fsta 9tk FICx FIC-Chunk#hs dHlolE EdE& ddsted, 7h
FIC-Chunk®] Ate]=:= TNoGe| #hell s 24w, M/H ME =zl

= &4 shbe] FIC-Chunk7h A4,

M/H Az dwbgel Aol 9eld ATSC A6l gele /-3 A
SofAbstt MH Mulae A3a6A A7} 9 4ug 2gss P
Jo gtk M/H Au]2o] A o

7}7ke A%<l RS
Aul i shbe] MH 942 ool 239 5 9t

o M/H 2+Ee] A~ @ FIC-Chunk® M/H A1H] 29 M/H 4AHE
dRE AFsta, ZF M/H Ad| 2= it 49 4

o~

o

jur)

£

r o

OH ol
N
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rlo

o IP #¥ M/H Au] 2o Az 0 Auj2 5 g o] &(SMT-MH)



( M/H Multiplex 0 ™)

M/H Service 0
IP Streams
M/H Service 1
IP Streams
M/H Service Signali
Channel IP Stream

M/H Service 0 | J_
Table Entry

M/H Service 0

IP access info.

M/H Service 1
Table Entry

M/H Service 1
IP access info.

M/H Service 0
IP Streams
M/H Service 2
IP Streams
M/H Service Signali
Channel IP Stream

M/H Service 0
Table Entry
M/H Service 0
IP access info.
M/H Service 2
Table Entry

M/H Service 2

IP access info.

M/H Service N
Table Entry
M/H Service N
IP access info.

M/H Multiplex 0 M/H Multiplex 0 M/H Multiplex 0 M/H Multiplex K
M/H Service 0 M/H Service 1 M/H Service 1 M/H Service N
[East Information Channel

<ad 23> ATSC-M/H AlFH Al1dd 4%

2}. Announcement

ATSC-M/H AlZ=glo| A Au] 2 551 )= M/H A1H] 2252 Announce A
BA2~ES F3to] announce ¥™, AJH] 2~ 7po] =7} o] & T

Au) 2~ JtolEE Edsl M/H AB|2~2 Au|2 Al71de A HA| 2o A
Aolgo] 9tk ATSC-M/H 4171 GAT(Guide Access Table)Z ¢18-©

==
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Al Zzupolr ol thit HH e} zF Thol e thgh M HRE A|F I

o

ATSC-M/H  AH]2~  7lo]==  OMA(Open  Mobile  Alliance)
BCAST (Broadcast Services Enabler Suite) AH]2~ 7}o]=o]w & Jf o] A}
o] IP ~E®S o] &3le] ALdrt #<el ~EZES Announcement E-<
Adsta, 07 == oy el 2EdEo] rtol= dolHE dAEsr] $ls)
o] g%t}

vl Application Framework

A
71o oo/t AMH|~E HEsl= Aot} Application Framework:
WEAEo] 20 /mte Aujzet AAlE Fr14Q o8 84AES Aot

L Ao w F7HA HHllz AAE JheshA gk ol add e4s
3 AH|AE 9 ool HUFAQ dHolE 24ES AT F UEFE 3
o}, wa WEAlSe] ZaA ol AS WAt ZalAlE ol geletel =<
Aojetr] 913 YRE oHIES BUE= AL 7tseA 3g
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Application Frameworke= T

OXRE

O =

(0)

(0)

vl AH]jx~ =294

ATSC-M/H AnH]2 =284 OMA BCAST DRM =

‘__;# SEQUIN

AI_ITEI

<719 24> Application Framework

= A,

Format of scene descriptions
Scene commands

Inline scripting

Event handling

Timing and processing model
Packaging and delivery

Static and dynamic device capabilities

-

2 3, ey ge 9Asw FAE gl

O

O

O

O

Key provisioning

Layer 1 registration

Long—-Term Key Message
Short-Term Key Message

Traffic encryption

Advanced Encryption Standard(AES)

S 7228 OMA RME(Rich Media Environment)



o Secure Internet Protocol(IPsec)
o Traffic Encryption Key(TEK)

3. EF3 R AN F

7t 23t %

ATSC TSG S/4+= 2007d 6€ 279 A Feol& 7MHsY o, 200813 9€
of candidate TS d3le] 2009 FRbrled xEs S As HA=E
stal Atk o] & Edf &HH| opdE I W FEAIFQ 20091 29 ool &
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WE mTol AAdE Ae, ATSC WU 25S W21 Qe A, HA=,
2T AE ATSC-M/H %6 S A9 7Hsde] 9l

2= HAE 2 AA

UHF$ VHF #4E$ o] &3te] nak ) o] %=A](Lincolnshire, Columbus,
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A FA AWYA oA mrld wE AR 2 o] Fojo] FolE Q).
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A= HAYE wE AHE EFA89 Y FUldlA = DTV Interactive ol
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V. ZtA Y %534 DVB-T2
1. s

1990 o] A7tA] DTV #E-2 v A &4 o]
A gom, 191l pAoF WE AFG At
AETVE] AFAEs 9k A §FHS
O A3 F9 gAd W] ngE #8174 ELG(European Launchmg
Group)”7} AH= A ELGE 99 Ee o] #d GAE(FS W
g g, wE AxgA, BFRERA S EFetn o,
MoU(Memorandum of Understanding) #Z2-< &3kl wge] txdwt%

Hoks vE £242 A=E AAsATH

o
O

e

MoUZE %3te DTV WS 93 shte = A7 JiEdshr] f1E 2
e mpEs o, AT 9o 944wEd AolERE 1¥lal MDS(multi
distribution system)7}A] XE3slEE et MoUw 19934 9€eo] EE
ELG #oatse] oa) x<1wgle=t o]zo] vt&Z DVBY ehAolt) tjxd
TV A7 25FS dAYE Ada wFol digh 7hsd3 Aol sk A2
A Al AL Ao thdk ok Frm|Tofe] tigh At AE W3

s

Bty
oAE #gst WAQl DVB-T 7l&2 d 3 @9l dngs Fst
of AP glov, DVB Al&gelle] 543 Fde] 53t & 79
B ASHA e mske] 7bekER 7] flste] MPEG-1, 2 Al~ds o3t
o2 sta vk DVB ZgelAs AA A4y UAETV #5291t
|

MZE A7 ZRAER “DVB-T2"E Al#stoith.

EEsT fedstA WEE A sta glom, mukel /)72 oA
9TV 2U2E A%t A, 71, Wa 59 255R0% BE A

s
H 25 d&etA ddsts o 234S S5 vk 1997del A7iE
DVB-TE H¢ste] dEaeS 30% ol 7HAdgh Al=glolar 35 2009
ol Fgskd Aem Helth EIF ofdEITV o] TR HI YA



2. DVB-T2 71<

DVB-T2¥ HD AH]~
&3] DVB-Tol H|s] #

o

sl wrashech

DVB-T2 A= M2 7s2 o532l
Tz, stel A=A 279

719l
H 7|&E 95
Power Ratio)

DVB 3t
= Z&o=
DVB-S2¢]

tloly
Density Parity Check)

ol

ofy 1o

714,
Constellation, 256QAM A}-&

oln] EAs
Aoz Flof
718 wol

— =
1=

A

A=

Ag-RT[7]

<3 23> DVB-T2¢} DVB-S2¢] &4 H]u

o
]

| =N X

—_— e —

EES I I R
5 =989

TVE Algsta =2 Au]2=7F A
sith, 2 Fol A= ol# 3 DVB-T29 7|<%, 73} 53,
7] %3]

| A AF&3tE 7] ¢l Preamble
A=sk A AdAH S Diversity
A MISO(Multi-input  Single Output), @34 HIE <1E
Ml s b2 52 AFE3sH= PAPR (Peak-to- Average
Rotated

Q)

E74lel gkl AR st @

weH6], DVB-T2¥ <% 23>3

DVB-T DVB-H DVB-T2 DVB-S2
QPSK/8PSK/
) QPSK/16QA | QPSK/16QA
Modulation 256QAM | 16APSK/32A
M/64QAM M/64QAM
PSK
PHY FEC CC+RS CC+RS BCH+LDPC | BCH+LDPC
FET sizes 2k, 8k 2k, 4k, 8k TBD
PHY/Link | MPEG-2 TS | MPEG-2 TS Baseband Baseband

Zro

dd7 e gAdE LDPC(Low




layer interface Frames Frames
Link layer
MPE GSE GSE
protocol
_ _ ) ) Time-Freq.
Multiplexing | Cont. CBR | Time-sliced )
sliced VBR
Liner layer
None RS(255,191) None None
FEC
Bandwidth 8MHz 8MHz 8MHz 275MHz
) ~8.3Mbps ~32.4Mbps
Service rate | ~22.1Mbps ~58.8Mbps
(16QAM, (256QAM,
/RF (64QAM, 2/3) (8PSK, 2/3)
1/2&5/6) 3/4)
7}. DVB-T2 A 2~#l

<29 25>94 DVB-T2& 3ty T 1 9] 194 MPEG-
o}, SMHzAl ol 4] null
282 100Mbit/se] i null AL A AL FH

of g 7i¢] RFE =9

o]
H

[t
i =
. ; Drocessor(s) s
T o frmemessane e
G5

DVB-T2 Z# & <13
=

sl St

(T2-frame)©o] *]&] &

Y9
1%

=

A &A1k

njRkolt}, Hol 2=

> [nput 5

d : Interleaed Frame OFCh |2

u b 5 =

i Precesang Coding & Builder "| generation | T~y
N Modulation i

T2 system

<% 25> DVB-T2 EZ tjolo]jad

2
ol g

-

29< AAw

~ERS §3

2~ o]l S = 7l3
/\}]\L‘g‘%ka}-J/}‘
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| T2Frame

- -~
- -

|P1|[P2 | Payload

/ T
/ s

|f L1 signalling | Other data ) |

<18 26> LY FF

g Qe BEs 9 W

DVB-T2ell A 7]&3 71 @ol ubyl Fito] Adxad wWaolty 7] &
AbEStEd RS = 7]Es ARESHA 2Fal BCH(Bose-Chaudhuri-
Hocquenghem multiple error correction binary block code) ZE=E A}M-8-3F
o <9 27> 7 Hojame ZH gl dre} HolE R FA o] o
DVB-S2¢] LDPC(Low Density Parity Check code)ol <& R I ¥t}
LDPC Hz Fo= ol A& olgf= BCH =2 AASA Hoh
64,300bits 2 ] 2] FEC(Forward Error Correction)= DVB-T29] 7]®t+$]7}
w3l 1/2, 3/5, 2/3, 4/5, 5/69] LDPC Z= H|E Apg3stth w3k 2]49] fo]
B AMu|~E A Yst7] 918 16,200bitse] &2 FEC L d% ARE-3ht)

EN

BaseBand Frame

Data LDPC check bits

et !
Header BCH FEC bits

FEC frame = 64800 bits
<z¥ 27> Bit JIHEW A FEC =<l

JEIZH = T2 HEe] & WA =S s 7|24 LDPC =
7V AFSHA xSk HE ol2ldd thefA 8 deS 7HAAL 7] o
of AbgEo] Atk <1y 28> Y DVB-T20A = 4714 Qg 87} A}
Ao vlE E ¥ (BL bit interleaver)t= ¥ FEC &% oA o8 =
A3l 317] fle) AFEEE row/column 5 QEEWE A HECL &elol

(e op Moo (M



s AR &

7171 Y&l A7 QAEH YW (TE Time Interleaver)9} Al
Interleaver)S AF&3tal 3 OFDM(Orthogonal

o
7F

Frequency Interleaver)E A}-& 3k},

122 AAE &3 FEC E55=5H Heolg Adss 44
JAE W (CL Cell
Frequency Division
Multiplexing) A&l QIHE dHeoly A5S AHselr] Hal F3k= AH
2 ¥ (FI :

FEC encodin Tt Dermux hap cells to Constellation el ™ Time frame
— o o 1o Ditsto ¥ constellations 13 rotation and —h ;
(LOPCECH) nterlaaver/ 3 : ntereavan T finterieaver builder
PLPi cells (Gray mapping) | | cyclic Q-delay S | PRl ud
Const, rotation & |rr~e
cyclic Q-delay h erlea @ [Natereaver | FLFD
Const, rotation & | | cel | [ rime | ; Fraws Fifbdcy
e : : = ! r )
cychc O-delay mterleaver | rtarleaver |PI. i Subskce i magtl:ez?‘ﬁl‘snl
' ! ! sgraling i To OFCM
= aimys
: Corresponcng Lo Frequancy generalion
. OFD spmodls. (R {EREE b
Const. rotaton & | Cell Time agfgmln
cyelc O-celay terlaaver Filerleaver | FLPn Bmsmic '
=l v
inforstion !
producsdby | gm-m-meeeg
: ; scheduler) ‘i i &
i = Frmm=
IR RRR— ‘:"“";::w'@ o :"!‘Eﬁaﬁdl 1 | Opicnal
1 Signaling i ! | S -4 addiionsl
o ]
Compensatesfor F (TFSmak)

frama datayin input &
meedue s delay in
b irderlaaver

arche J
|
A=W n < =

=
2
g

it T=th (L 1]

Caumnt

[Frequency Interleaver for 8k made)

A R

[Time Interleaver]

<y 28>



T3 JHWE & - OFDM< }7] A gl Asora Aol g}t Fup4
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FFT size FFT size
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DVB-T DVB-T2
FEC Convolutional Coding + Reed Solomon LPDC + BCH
1/2, 2/3, 3/4,5/6, 718 1/2, 3/5, 213, 3/4, 4/5, 5/6
Modes QPSK, 16QAM, 64QAM QPSK, 16QAM, 64QAM, 2560AM
Guard Interval 1/4, 1/8, 1116, 1/32 1/4, 19/256, 1/8, 19/128, 1116, 1/32,
1/128
FFT size 2k, Bk 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
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ACE
ACR
ATSC
ATSC-M/H
A-VSB
BCAST
BCH
CBR

CD player
CEA
CES

CIF
DMB
DRM
DSCQS
DTV
DVB-T
DVB-T2
ELG
EPG
E-VSB
FEC
FEF
FFT

FIC
GAT

GI

S

Active Constellation Extension
Absolutely Category Rating

Advanced Television Systems Committee
ATSC Mobile and Handheld

Advanced Vestigial Side Band
Broadcast Services Enabler Suite

Bose Chaudhuri Hocquenghem

Constant Bit Rate

Compact Disk player

Consumer Electronics Association
Consumer Electronics Show

Common Intermediate Format

Digital Multimedia Broadcasting

Digital Right Management

Double Stimulus Continuous Quality Scale Method
Digital Television

Digital Video Broadcasting — Terrestrial
DVB Second Generation Terrestrial
European Launching Group

Electronic Program Guide

Enhanced Vestigial Side Band

Forward Error Correction

Future Extension Frames

Fast Fourier Transform

Fast Information Channel

Guide Access Table

Guard Interval



GSE
HDTV
HE-AAC
ITU-R

ITU-T
LCD
LDPC
MDS
MISO
MMS
MOS
MPE
MPEG
MPH
NGH
OFDM
OMA
PAPR
PDP
PIP
PSIP
QAM
QPSK
RME
RF

RS

SD
SDI
SFN

Generic Stream Encapsulation
High-definition Television

High Efficiency Advanced Audio Coding
International Telecommunication Union -
Radio-Communication Sector
ITU-Telecommunication Standardization Sector
Liquid Crystal Display

Low Density Parity Check

Multi Distribution System

Multi Input Single Output

Multi Mode Service

Mean Opinion Score

Multi Protocol Encapsulation

Moving Picture Expert Group

Mobile Pedestrian Handheld

Next Generation Handheld

Orthogonal Frequency Division Multiplexing
Open Mobile Alliance

Peak-to-Average Power Ratio

Plasma Display Panel

Picture In Picture

Program and System Information Protocol
Quadrature Amplitude Modulation
Quadrature Phase Shift Keying

Rich Media Environment

Radio Frequency

Reed Solomon

Standard-definition

Serial Digital Interface

Single Frequency Network



SMT
TDM
TS
TSG
TVCT
UHF
VBR
VCR
8VSB
VHF

Service Map Table

Time Division Multiplex
Transport Stream

Technology and Standards Group
Terrestrial Virtual Channel Table
Ultra High Frequency

Variable Bit Rate

Video Cassette Recorder

8-level Vestigial Side Band

Very High Frequency
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[1] Candidate Standard ATSC-M/H Standard, A/153, Part 1 - Mobile
/Handheld Digital Television System, 2009

[2] Draft ETSI EN 302 755, VI1.1.1, Digital Video Broadcasting (DVB);
Frame structure channel coding and modulation for a second generation
digital terrestrial television broadcasting system (DVB-T2), Oct. 2008

[3] ATSC standard A/65C, Program and System Information Protocol for
Terrestrial Broadcast and Cable, 2006

[4] ITU-R BT.500-11, Methodology for the subjective assessment of the
quality of television pictures, 2002

[6] ITU-T P.910, Subjective video quality assessment methods for
multimedia applications, April 2008

[6] J.Bigen."The New Terrestrial Television Standard DVB-T2" KOBA2008
Conference. May 2008

(71 AAS, Ad2], dh7], WF5, 57 “ASO(Analogue Switch Off) At
E 9% AAY Ads TV 2% DVB-T27E200", @843, A
254, A8%, pp.5H-61, 2008. 7

[8] DVB Fact Sheet, "DVB-T2 2nd Generation Terrestrial Broadcasting”,
http://www.dvb.org/technology/fact_sheets/, August 2008
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