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Abstract: A hybrid wavelength division and space division multiplexing optical access
network (WSDM-0OAN) based on high—performance communication multi—core fiber (MCF)
is proposed in this paper. To realize the self-homodyne coherent detection (SHCD) in
downstream (DS), the MCF inner cores transmit the local oscillator light, while the outer
cores transmit the signal light. The related experiments show that the total transmission rate
of the proposed system is up to 4.8 Thit/s in DS, and carrier frequency offset compensation
algorithms and phase recovering algorithms are not required. The distributed feedback (DFB)
lasers with 10 MHz linewidth can be adopted in this proposed system. A simplified adaptive
equalization (AEQ) algorithm, which consists of a 1-tap complex—valued butterfly finite
impulse response (B-FIR) filter, four N-tap real-valued FIR filters, and a 3—tap 4 x 4
multiple—input multiple—output (MIMO) FIR filter is also proposed. The experiment results
show that the proposed AEQ share the same performance with 2 x2 MIMO AEQ, and the
power penalty is less than 1 dB compared with 4 x 4 MIMO AEQ. When using 25-tap
filters, the number of real multipliers can be reduced by 59%.
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