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Abstract: Retransmission energy of automatic repeat request (ARQ) is analyzed and the new
concept of effective signal-noise ratio (SNR) is proposed. Based on the effective SNR, the
accepted bit error probability (BEP), number of retransmissions and throughput of ARQ
systems with three different channel codes are analyzed and compared. Simulation results show
that the BEP is only improved by ARQ at high conventional SNR. At low conventional SNR,
ARQ incurs more energy consumption due to retransmissions, resulting in an effective SNR
higher than the retransmissionless system; at the same effective SNR, ARQ performs worse

than the retransmissionless system. Therefore, ARQ should not be used at low conventional
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SNR. Using error correction code, hybrid ARQ (HARQ) lowers the number of retransmissions and
alleviates this problem.
Keywords: effective signal-noise ratio (SNR); automatic repeat request (ARQ); check code;

throughput
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Fig.1 ARQ system diagram
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Fig.2 Performance of ARQ with CRC-4 over AWGN channel
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Fig.3 Performance of ARQ with CRC-4, parity check code and Golay code over AWGN channel
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Fig.4 Performance of ARQ with CRC-4, parity check code and Golay code over Rayleigh fading
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