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Synopsis

The increasing demand for higher spectral efficiency in long-haul optical communications paved the way to advanced transmission techniques like orthogonal frequency
domain multiplexing (OFDM) and Nyquist-WDM, and to the use of high-order modulation formats. We introduced the Time-Frequency Packing (TFP) technique, which
goes beyond the paradigm of Nyquist frequency spacing, and allows QPSK to outperform M-QAM in terms of spectral efficiency at equal complexity. The use of bounds
on the achievable information rate (AIR), numerically evaluated according to the auxiliary channel and mismatched decoding principles, provides a useful, fast and reliable
estimation of the system performance, without reference to any specific employed code. We applied such an approach in the analysis of modern flexi-grid scenarios where
cascaded wavelength selective switches (WSS) severely impair signal propagation. Results on the performance of practical low-density parity check (LDPC) codes were
provided, and we showed their good agreement with the AIR bound.

System Model Working Principle and SE computation [1]}
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Numerical Results [2]
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Numerical results [3]
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3-dB CBW [GHz| | 31.85|28.4 | 25.2|23.6 /1 22.5|20|17.8

‘able : Bandwidth reduction due to cascaded WSS.

The computation of mutual information achievable lower bounds is a pow-

erful tool that allows a fast and reliable evaluation of receiver performance.

If proper auxiliary channels are employed, as well as the resulting optimal
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» Fiber impairments: detectors, this method assists in the design of effective codes that, by closely

> Group Velocity Dispersion (GVD)
> Nonlinear effects

» Symbol rate from 32.5 Gbaud up to 75 Gbaud,
with fixed filter bandwidths.

» Perfect synchronization assumed.

approaching the achievable bounds, improve the overall system performance.

In this way it was possible to demonstrate the effectiveness of Time-Frequency
Packing, which allows to exploit the QPSK format to obtain even better per-
formance than higher-order modulation formats at equal complexity, and to
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