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Abstract: Aiming at the issue that light-emitting diode (LED ) -based free-space optical (FSO) communication system are sus-
ceptible to the nonlinear current-voltage characteristics of devices and atmospheric turbulence interference, a transmission
scheme incorporating interleaved subcarrier single-carrier frequency-division multiplexing (I-SCFDM) technology is proposed.
The low peak-to-average power ratio (PAPR) characteristic of [-SCFDM signals is analyzed, and the performance differences
among the I-SCFDM scheme, DC-biased optical orthogonal frequency-division multiplexing(DCO-OFDM ) scheme, and local-
ized SCFDM (L-SCFDM) scheme are compared. Simulation results show that under additive white Gaussian noise (AWGN )
channels, the I-SCFDM scheme achieves significant signal-to-noise ratio (SNR) gain compared to traditional optical OFDM
(O-OFDM) schemes. Under atmospheric turbulence channels, the I-SCFDM scheme combined with equal-gain combining
(EGC) technology requires only the minimum diversity order to meet the 20 dB SNR threshold requirement, outperforming
traditional O-OFDM schemes.
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