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Abstract Relay-assisted wireless communication systems have been studied widely to cope with shadow areas and
extend the cell coverage. This paper proposes a space-frequency (SF) block coded single carrier-frequency division
multiple access (SC-FDMA) transmission system in a relaying multi-path shadow area and present the performance
comparison of SC-FDMA systems based on the signal-to-noise power ratio (SNR) between a relay and a destination
station. The performance of relaying SC-FDMA systems can be improved by applying SF block code to the recovered
signals of relays before re-transmitting them. The simulation result showed that the SNR performance of the proposed
SF block coded relaying SC-FDMA system was approximately 5 dB better than the SNR performance of the

single-path relaying SC-FDMA system at a symbol error rate (SER) of 10 2.
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[Fig. 1] (a) multiple paths from multiple transmit
antennas (b) multiple paths from a source
station and a relay (c) single path from a
relay(shadow area) (d) multiple paths from

multiple relays (shadow area)
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[Fig. 2] Transmit diversity techniques (a) space-time
(ST) block code (b) space-frequency(SF)
block code
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[Fig. 31 (a) 2-slot protocol for SF block code (b) 4-slot
protocol for ST block code
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[Fig. 4] SC-FDMA system (a) transmitter of source station (S) (b) transmitter and receiver of relay (R) (c)

receiver of destination station (D)
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[Fig. 5] Bit error rate performance
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