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Abstract  Ultra-dense wavelength division multiplexing passive optical network can
achieve a substantial increase in the number of users and transmission capacity, by virtue of
its only a few GHz channel spacing, power budget up to tens of dB and other superior
performance, making it a hot research topic in recent years. Based on several key research
directions, such as the improvement of spectral efficiency, simplification of coherent
receivers, application of photonic integrated devices, and optimization of digital signal
processing, this article comprehensively reviews the recent progress of ultra-dense
wavelength division multiplexing passive optical networks at home and abroad.The possible

research direction and development trend are discussed as well.
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Fig.2 UDWDM-PON using seven - core optical fiber transmission'
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Fig.3 Traditional polarization diversity coherent receiver
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Fig.6 Low cost polarization independent coherent receiver proposed by Ciaramella™"
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Fig.9 UDWDM-PON bidirection transmission completed by DEML
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