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Abstract: The bit error rate (BER) is an important measure of signal transmission quality. In order to study and analyze the transmission
performance of eight hexadecimal phase shift keying (§8PSK) and sixteen hexadecimal phase shift keying (16PSK) signals, a full-duplex
radio over fiber (RoF) link model is built in this paper. For the down link, the RoF system with suppression of even order sidebands based
on Maher-Zehnder modulator (MZM) is proposed and uses 8PSK and 16PSK to modulate.In the meanwhile, a sideband of downlink is
employed as the carrier of uplink baseband signal to save the cost of the system. Under different optical signal to noise ratio (OSNR)
and different transmission distances conditions, the spectrum diagram and error rate curves are obtained. By analyzing the constellation
and error characteristics of the received signal, it is proved that compared with 16PSK, when the OSNR is greater than 25, the 8PSK
signal BER can reach 10~* (IgBER < —3). When the transmission distance is 40 km, the 8PSK BER is 4.8x 1073 (IgBER = —2.32),
data information can still be transmitted efficiently. And under different OSNR and different transmission distances, the BER of 8PSK
is lower than 16PSK, so 8PSK has more reliable transmission performance and is more suitable for long-distance transmission.
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Fig. 2 (a) Spectrum diagram of the suppression odd-order sideband modulation signals; (b) Spectrum of three signals after passing

through a single-mode fiber
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Fig. 3 (a) 16PSK modulated signal spectrum; (b) 8PSK modulated signal spectrum; (c) Spectral map of the —3 sideband signal
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and 16PSK signals with increasing OSNR
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