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A Modification of ATSC Transmission System for Terrestial 3D
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Abstract

In this paper, we examined the possibility of the transmission capacity increase by an extension and a modification of ATSC
8-VSB transmission system' for broadcasting a 3D HDTV services through 6 MHz terrestrial channel. First we examined the
performance and the limit of conventional ATSC 8-VSB transmission system. After that LDPC & BCH code are employed instead
of conventional RS & TCM code and the transmission parameter is founded for the capacity increase with resonable TOV by
varying the code-rates and increasing the modulation constellation. We do not consider the perfect backward compatibility for
maximum transmission capacity increase like DVB-S2 system.

Keyword : 3D HDTV Terrestrial Broadcasting, Modified ATSC Transmission System, 3D TV
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Table 2. BCH & LDPC block size for various code rate
LDPC BCH Uncoded BCH coded block N, BCH LDPC Coded Block
code Block K., LDPC Uncoded Block k;y,, t-error correction Mepe
1/4 16008 16 200 12 64 800
1/3 21408 21600 12 64 800
2/5 25728 25 920 12 64 800
1/2 32208 32 400 12 64 800
3/5 36 688 38 880 12 64 800
2/3 43 040 43 200 10 64 800
3/4 48 408 48 600 12 64 800
4/5 51648 51840 12 64 800
5/6 53 840 54 000 10 64 800
8/9 57 472 57 600 8 64 800
9/10 58 192 58 320 8 64 800
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Table 5. Comparison of ATSC and BCH & LDPC coded M-ary PAM Systems

& Comparison of ATSC and BCH & LDPC coded M-ary PAM Systems

BCH+LDPC Coding & Eb/No Bandwidth SNR Payload SNB(TOV) C/W Shannon Difference

code Rate Modulation (TOV) Efficienc (Real TOV) (neglect gain/loss Shannon Payload between the

4 (dB) pilot) (dB) LDPC Limit two C/W
RS+TCM 3.61 0.00
ATSC 8 PAM 8.92 (5.584B) 14.5 19.44 (reference) 4.87 26.2 1.26
4 PAM 71 S 12.65 19.33 +1.85 4.28 23.0 0.68
’ (5.55dB) ’ : : : : ’

CR = 9/10 520

8 PAM 11.1 (7.3dB) 18.40 28.99 -3.33 6.13 329 0.74
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< Comparison of ATSC and BCH & LDPC coded M—ary PAM Systems

. . SNR Payload Shannon Difference

%:%Z(e: h%ggdrl]zgtign I??é,:‘/? BE?fr:gl\g%dcty (Re?CIjBT)OV) (n;i%?)ct ga%?l\éss Shanr%xv Limit Pegrlgi?d b?me%q/\}vhe
ATSC R;;;(’:\AM 8.92 (5?5?118) 14.5 19.44 0.00 4.87 26.2 1.48
CR=1/4 4 PAM 2 1.00 (0dB) 1.94 5.32 13.13 1.36 7.26 0.37
8 PAM 3.2 1.50 (1.71dB) 4.90 7.97 10.17 2.03 10.92 0.55
16 PAM 4.7 2.00 (2.96dB) 7.65 10.63 7.42 2.77 14.90 0.79
CR =1/3 4 PAM 2.1 1.30 (1.21dB) 3.30 7.1 11.77 1.65 8.88 0.33
8 PAM 3.9 2.00 (2.97dB) 6.86 10.66 8.21 2.55 13.71 0.57
16 PAM 6 2.64 (4.22dB) 10.21 14.22 4.86 3.52 18.94 0.88
CR = 2/5 4 PAM 2.4 1.60 (2.01dB) 4.40 8.54 10.67 1.91 10.28 0.32
8 PAM 4.9 2.40 (3.77dB) 8.66 12.82 6.41 3.06 16.45 0.68
16 PAM 7.1 3.20 (5.02dB) 12.11 17.09 2.96 4.11 22.11 0.93
CR = 1/2 4 PAM 3.1 2.00 (2.98dB) 6.07 10.70 9.00 2.34 12.59 0.35
8 PAM 5.8 3.00 (4.75dB) 10.54 16.04 4.53 3.62 19.48 0.64
16 PAM 8.6 4.00 (5.99dB) 14.58 21.39 0.49 4.89 26.31 0.92
CR = 3/5 4 PAM 3.9 2.40 (3.78dB) 7.67 12.85 7.40 2.78 14.96 0.39
8 PAM 6.9 3.60 (5.54dB) 12.43 19.27 2.64 4.21 22.65 0.63
16 PAM 10.2  [4.80 (6.79dB) 16.98 25.70 =1.9i 5.67 30.50 0.89
=2/3 4 PAM 4.4 2.66 (4.24dB) 8.63 14.29 6.44 3.05 16.41 0.40
8 PAM 7.6 4.00 (6.00dB) 13.59 21.44 1.48 4.58 24.64 0.59
16 PAM " 5.30 (7.25dB) 18.24 28.59 -3.17 6.08 32.71 0.77
CR = 3/4 4 PAM 5.2 3.00 (4.75dB) 9.94 16.08 5.13 3.44 18.50 0.45
(B2 1) 8 PAM 8.6 4.50 (6.51dB) 15.10 2411 -0.03 5.06 27.22 0.58
16 PAM 12.3 [6.00 (7.76dB) 20.05 32.15 -4.98 6.67 35.88 0.70
CR = 4/5 4 PAM 5.6 3.20 (5.04dB) 10.63 17.15 4.44 3.65 19.64 0.46
8 PAM 9.2 4.80 (6.80dB) 15.99 25.73 -0.92 5.34 28.73 0.56
16 PAM 13.2  |6.40 (8.05dB) 21.24 34.30 -6.17 7.06 37.98 0.69
CR = 5/6 4 PAM 6.1 3.30 (5.22dB) 11.31 17.88 3.76 3.86 20.77 0.53
(28 2) 8 PAM 9.8 5.00 (6.98dB) 16.77 26.82 -1.70 5.60 30.13 0.61
16 PAM 13.8  |6.65 (8.23dB) 22.02 35.76 -6.95 7.32 39.38 0.67
CR = 8/9 4 PAM 7 3.55 (5.50dB) 12.49 19.09 2.58 4.23 22.76 0.68
8 PAM 10.9 [5.30 (7.26dB) 18.15 28.63 -3.08 6.05 32.55 0.73
16 PAM 15.1 7.10 (8.51dB) 23.60 38.17 -8.53 7.84 42.18 0.75
CR = 9/10 4 PAM 71 3.60 (5.55dB) 12.64 19.33 2.43 4.28 23.03 0.68
8 PAM 1.1 5.40 (7.31dB) 18.40 28.99 -3.33 6.13 32.98 0.74
16 PAM 15.4 |7.20 (8.56dB) 23.95 38.65 -8.88 7.96 42.82 0.78
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