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Table 1 Simulation conditions.

Parameters Values
Modulation QPSK, 64QAM

FFT Size 8,912

Number of Subcarriers 5,616
Oversampling Factor (J) 1,4587

Length of Guard Interval (GI) | 702 (ISDB-T Mode 3)

Channel Model AWGN
Clipping Ratio (CR) 0.80 2.6

BW of Sat. Transponder 36 MHz
BW of OFDM for Dig. TV 6 MHz

Complementary CDF (CCDF)
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FFT Size :8,192
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Table 2 Comparison between three systems through satellite communications.

1) OFDM-FM Carrier | 2) OFDM-FM Carrier | 3) OFDM Carrier
/Transponder /Half Transponder /Transponder
Uplink
® ES. TX Power (dBW) 16.0 5.0 4.0
@ ES. TX Losses (dB) -2.9 —2.9 —2.9
@ ES.Ant. Gain (dB) 56.4 56.4 56.4
@ Uplink Loss (dB) —206.9 —206.9 —206.9
® SAT G/T (dB/K) 12.2 12.2 12.2
® Bandwidth (dB-Hz) —75.6 (36 MHz) —72.6 (18 MHz) —67.8 (6 MHz)
@ Boltzmanns Const (dBW) 228.6 228.6 228.6
Uplink C/N (dB) 27.8 19.8 23.6
Downlink
@ SAT. Power (dBW) 20.0 20.0 20.0
@ Sat. Ant. Gain (dB) 36.0 36.0 36.0
@ Output Backoff (dB) 0 —6.0 -9.3
@ Downlink Losses (dB) —205.8 —205.8 —205.8
® ES.G/T (dB/K) (3.6m) 23.4 23.4 23.4
® Bandwidth (dB-Hz) —175.6 —72.6 —67.8
@ Boltzmanns Const (dBW) 228.6 228.6 228.6
Downlink C/N (dB) 26.6 23.6 25.1
® Total C/N 24.1 18.4 21.3
@ Rain Attenuation (0.05) —4.5 —4.5 —4.5
(at Hachijoujima)
® FM Gain 9.3 —5.8 -
@ FM Output S/N 28.9 8.1 -
® OFDM S/N 28.9 8.1 16.8
® BER degradation due 0.1 0.1 0.1
to Clipping (CR = 2.4)
@® Required S/N for 1073 22.6 22.6 22.6
Margin 6.3 X X

o Satellite: JCSAT1B, Ku-band (Up-link 14.25 GHz, Down-link 12.5 GHz)

e Earth Station Antenna : TX 4.5 m¢, RX 3.6 m¢

o Satellite Power Usage: 1) Saturation with one FM carrier, 2) 6 dB output back-off
with one FM carrier in half transponder, 3) 9.3 dB output back-off with OFDM carrier
o Satellite Bandwidth: 1) 36 MHz, 2) 18 MHz, 3) 6 MHz
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