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Abstract

In this paper, we propose a frame structure for modified ATSC transmission systems which is used for a terrestrial 3D HDTV
broadcasting. The modified ATSC transmission systems [2] see the potential of increasing a transmission capacity at reasonable
TOV (Threshold of Visibility) by modifying channel codes of conventional ATSC systems and varying modulations. We use PN
symbols (Pseudorandom Noise) in a guard interval which is used for avoiding the ISI (Inter Symbol Interference) to estimate and
compensate the time-varying multi path channel effectively with a maximum transmission payload. With PN symbols in the guard
interval, a CIR (Channel Impulse Response) in a time domain can be estimated and a compensation in a frequency domain can be
achieved for the accurate channel estimation and compensation. The prosed frame structure is applied to the modified ATSC
systems and computer simulations are performed for SER (Symbol Error Rate) performances in TU (Typical Urban)-6 Channel.
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806 WEE8E=EA 2010 A5 Al6s

1. =2 [2]0iM HQHEl =HEl ATSC AlARIS| M5
Table 1. The performance of Modified ATSC Transmission systems

: C/W Difference
LDPC Coding & Eb/No Bandwidth SNR Payload TOV Shannon Shannon between the
code Rate Modulation (TOv, Efficiency (Real TOV) (neglect | gain/los Limnit Payload two C/W
dB) (bps/Hz) (dB) pilot,bps) s (dB) (bps/Hz) Limit (bps) (bps/Hz)
RS+TCM 3.61
ATSC 8 VSB 8.92 (5.5dB) 14.5 19.44 0.00 4.8671 26.2 1.48
- 4.50
CR = 3/4 8 VSB 8.6 (6.51dB) 15.10 2411 -0.03 5.06 27.22 0.58
- 5.00
CR = 5/6 8 VSB 9.8 (6.98dB) 16.77 26.82 -1.70 5.60 30.13 0.61
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Table 2. Comparision of the guard interval and frame lenth of digital video broadcasting systems

809

Standard DMB-T/H ISDB-T DVB-T DVB-T2
Guard Interval Length Guard Interval Length Guard Interval Length Guard Interval Length
oK 55.6 us 63/ 31.5/ 15.75/ 7.875 us 56/ 28/ 14/ 7 us 56/ 28/ 14/ 7 us (2K)
Frame Length Frame Length Frame Length Frame Length
500 us 252 us 224 us 224 us (2K)
Guard Interval Length Guard Interval Length Guard Interval Length
78.7 us 126/ 63/ 31.5/ 15.75 us 112/ 56/ 28/ 14 us (4K)
4K
Frame Length Frame Length Frame Length
500 us 504 us 448 us (4K)
Guard Interval Length Guard Interval Length Guard Interval Length Guard Interval Length
224/ 133/ 112/ 66.5/ 56/
8K 125 us 252/ 126/ 63/ 31.5 us 224/ 112/ 56/ 28 us 28/ 7 us (8K)
Frame Length Frame Length Frame Length Frame Length
500 us 1008 us 896 us 896 us (8K)
* DVB-T2 AJAEIQ| 1K, 4K, 16K, 32K =22l2 B& [16]2 &l
1
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1
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Fig. 7. The frame header structure of modified ATSC transmission systems
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Table 3. Frame length, Payload and Maximum doppler frequency depend on the frame body and header structure

Frame Body Size PN 200 [ PN 455 [ PN 811 [ PN 1823
Frame Length (us)
208.92 | 232.616 | 265.702 | 359.75
Payload (Mbps)
2048 Data Symbols 24.4339 [ 219446 [ 19.2121 [ 14.1894
Maximum Doppler Frequency (Hz)
2393.3 | 2149.5 | 1881.8 | 1389.9
Frame Length (us)
399.257 | 422,956 | 456.042 | 592.38
4096 Data Symbols Payload (Mbps)
25.5714 | 24.1386 | 22,3873 | 18.5597
Maximum Doppler Frequency (Hz)
1252.3 | 1182.2 | 1096.4 | 844.053
Frame Length (us)
779.927 | 803.626 | 836.712 | 930.76
8192 Data Symbols Payload (Mbps)
26.1808 | 25.4087 | 24.404 | 21.938
Maximum Doppler Frequency (Hz)
641.086 | 622.18 | 597.577 | 537.1954
Frame Length (us)
1518.6 | 1542.3 | 1575.4 | 1669.4
16384 Data Symbols Payload (Mbps)
26.4966 | 26.0953 | 25.555 | 24.1346
Maximum Doppler Frequency (Hz)
329.251 | 324.19 | 317.38 | 299.51
Bits 8VsSB
e [T Syrtr?bol ] "(';2:;' | chanmet [ Channel
@
Data
> T[C;(;;? — FrT .
Demux Division{ | |ppr | Hard Nequall—»| sSER
PN Demapper
CIR
Estimator}—| FFT |}
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Fig. 9. Block Diagrams of computer simulations
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Table 4. Delay Profile of TU-6 Channel

Tap1 | Tap2 | Tap3 | Tap4 | Tap 5 | Tap 6
Delay (us) 0 0.2 0.5 1.6 2.3 5
Power (dB) -3 0 -5 -6 -8 -10
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Table 5. Frame length, Payload and Maximum doppler frequency de-
pend on the frame body and header structure
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Symbol Rate f 10.76 MHz
UHF 15'th Channel
Carrier Frequency fc in 476 MHz

Data Frame Size

4096 Data Symbols

PN Header Size

455

Velocity of Mobile v

10Km, 40Km, 70Km, 100Km

Frequency

Maximum Doppler

4.4105Hz, 17.6418Hz, 30.8732Hz,

44.1046Hz

SER Curves of Modified ATSC System in TU-6 Channel

SER(Symbol Error Rate)

—e— Velocity: 10Km/h, Maximum Doppler Frequency:4.4105Hz
 —| —— Velocity 40Km/h, Maximum Doppler Frequency:17.6418Hz
—+—Velocity 70Km/h, Maximum Doppler Frequency:30.8732Hz

1 0'2 -l -
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T T T T T T

- i

i
0 5 10

15
SNR(Signal

25 30

to Noise ratio)

J% 10. TU-6 AdofMel +=HEl ATSC & AlARI9| SER s
Fig. 10. SER performance of modified ATSC systems in TU-6 Channel
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