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Abstract

Coherent optical fiber transmission system that uses digital signal processing technology
is attractive for 100 G and beyond-100 G long-haul transmission systems. One of the key
features of such transmission systems is the flexibility of the modulation format, which can
be adaptively changed depending on the transmission distance and bit rate between the
ingress and egress node. This feature means it can provide higher frequency utilization
compared with the conventional fixed-modulation format and bit rate system. To realize
such a flexible photonic network, it is essential to assign wavelength paths based on the
transmission characteristics of each modulation format and to evaluate the transmission
characteristics of signal processing algorithms under a quasi-field environment. In this
paper, we first discuss the effects of flexible modulation format transmitters and receivers
and the feasibility of such a flexible network. Then, we show an evaluation platform for
digital coherent systems that integrates an FPGA-based receiver, PMD/PDL emulators,
and a recirculating loop, and which emulates the real conditions in the field to evaluate

digital signal algorithms and transmission characteristics.
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Fig.1-Photonic network architecture using digital signal processing.
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Fig.2-Characteristics of photonic network system capacity using adaptive modulation technology.
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