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(Design of a Digital Burst MODEM for High-Speed ATM
Satellite Communications
Part I : Performance Analysis of an Integrated Receiver)
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Abstract

In this paper, we designed a demodulator using proposed synchronization techniques and
algorithms for high-speed ATM satellite burst modem, and analyzed various performance in the
AWGN channel. In addition, as the preamble progressed, each synchronization process can be
analyzed by using the mean and variance characteristics, and the convergence state and operation
state using convergence probability can also be determined. In conclusion, we analyzed the Cell

Loss Ratio(CLR) by

integrating the burst acquisition with Unique Word(UW)

detector

performance, and verified that proposed TDMA receiver satisfied the generally required CLR

performance adequately.
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Fig. 1. Structure of total receiver.
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Fig. 2. Mean and variance characteristics for each
synchronization algorithm.
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range=15%).
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Fig. 5. UW detector output(CR=40, STR=60,
UW=20).
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Table 1. Final performance of 155Mbps high
speed statellite MODEM.

Parameter Performance
Information Rate(Mbps) 155.52
Modulation Scheme QPSK
AFC Algorithm Double Product
CR Algorithm DD Costas
STR Algorithm DD Gardner
CNR(dB) 10
Frequency Offset 0.05
Phase Offset(degree) 30
Timing Offset 0.5(8delays/16samples)
UW length(symbol) 20
UW Error Threshold 4
UW Window Length 3
Carrier Recovery Symbol 30~70
Clock Recovery Symbol 40~80
Uncoded Modem BER 1.8%107% ~ 2.4x10 73
Probability of Miss Detection | 1.0x107% ~ 1.0x107°
Probability of False Alarm | 1.0x10™% ~ 1.0x10™%
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