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Coherent Optical Access System Based on Time Interleaved
Phase-Diversity Detection
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Abstract In order to realize the alternate detection of the in-phase and quadrature components of the signal, a
coherent detection scheme based on a preset frequency offset is proposed in this paper. The hardware quantity
required by this scheme is the same as that of heterodyne detection, which is half of that of homodyne detection.
Relevant experiments and simulation results show that, compared with the heterodyne detection scheme. This
scheme does not require a subsequent down-conversion process and has a lower bandwidth requirement for the
receiver. In order to solve the signal distortion caused by dispersion, laser frequency offset and receiver bandwidth
limitation in this scheme, an adaptive real-value equalization structure is proposed. It provides a low-cost and low-
complexity solution for the application of coherent detection in cost-sensitive access networks.
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Fig. 1 Principle of our scheme. (a) Structure of the I-Q alternate detection; (b) signal receiving method
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Fig. 2 Block diagram of the experimental system
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Fig. 4 Experimental results. (a) Performance of BER; (b) sensitivity penalty caused by frequency offset
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Fig. 5 Simulation block diagram. (a) Sender; (b) homodyne reception; (c) heterodyne scheme and our scheme
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Fig. 6 Process of digital signal processing. (a) Homodyne and heterodyne detection schemes; (b) our scheme
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