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Abstract This paper proposes a multiple-relay-assisted single side band (SSB) space frequency
block code (SFBC) single carrier (SC)-frequency division multiple access (FDMA) system and
measures the performance of SSB SFBC SC-FDMA transmission system with the signal-to-noise
power ratio SNR) between relays and a destination station. As we know, the performance of
relay—-assisted transmission systems can be easily improved by re-transmitting to the destination
station after applying block code to the recovered transmitted signals of relays. In this paper, the
performance improvement of the relay—assisted SSB SC-FDMA system can be obtained without
any significant increase of system computational complexity by implementing block code with the
complex conjugates symmetric characteristic of SSB system. The simulation result shows that the
SNR performance of the proposed multiple-relay-assisted SSB SFBC SC-FDMA system is about
4 dB better than the performance of the single-relay-assisted SSB SC-FDMA system at the
symbol error rate of 1072
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=, 55 HZNA Fes AAsE DF 2ol
H E2 A%S Yeldtk (Pabst et al, 2004
Yune et al., 2008; Won, 2011).
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Fig. 1 (a) Two Paths from Two Transmit
Antennas, (b) Two Paths from a Relay
(R) and a Source Station (S), (¢) Single
Path from a Relay (R), (d) Two Paths
from Two Relays (R1, R2)
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Fig. DA v FA71& &8st 3lo] B} ¢F
A& ot} (Alamouti, 1998; Tarokh et al., 1999;
Al-Dhahir, 2001; Jang et al., 2006, Ueng et al.,
2013; Won, 2014).
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Fig. 2 SFBC with Two Transmit Antennas
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Fig. 3 (a) Relays for Coverage Extension, (b) Relays
for Shadow Area, (c) 2-slot Relaying Protocol
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Fig. 6 Proposed Multiple-relay—assisted SSB SFBC SC-FDMA System
(a) Transmitter of Source Station, (b) Receiver of Relays, (c) Transmitter of 1" Relay,
(d) Transmitter of 2™ Relay, (e) Receiver of Destination Station
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