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Photonic neural networks (PNNs) offer a fast and energy-efficient platform for machine learning, with two dominant architectures: multilayer perceptrons (MLPs) and recurrent neural networks (RNNs). MLPs rely on feedforward summation and nonlinear activation, while RNNs incorporate feedback to process temporal data. An efficient photonic RNN variant is time-delayed reservoir computing (RC), which uses a single nonlinear element with delayed feedback, often implemented using semiconductor lasers and optical fibers [1-4].
Regardless of the specific architecture, a common requirement in all PNNs is the ability to combine multiple optical input contributions and apply a nonlinear transformation. In coherent photonic systems, this summation process is affected by optical interference, making the experimental realizations of PNNs highly susceptible to environmental optical path length variations, coherence degradation, and wavelength instabilitiess. 
In all-optical implementations of time-delayed RC, based on laser diodes driven by optical injection, a particularly problematic case arises, as the phase sensitivity between overlapping pulses in the delay loop alters internal state evolution, reducing memory capacity and task performance [3]. In the experimental realizations, the newly incoming pulse interferes with the previous pulse from the feedback loop, often 10-1000 m long. Even though both pulses originate from the same coherent source, they are substantially delayed by the loop length, giving rise to the pronounced beating signal with a frequency equal to the notorious frequency drift of the laser source. Moreover, the difficulty in environmental stabilization of an interferometer with unbalanced branches surges as the branch path lengths increase. Finally, an optically injected laser diode, serving as a nonlinear activator, suffers from the inherently present frequency chirping due to rapid carrier induced phase oscillations [5], furthering the problem of beating in all-optical summation.
In our research, we delve deep into the experimental time-delayed RC realizations for Gb/s speeds based on Fabry-Pérot laser diodes under optical injection, ensuring reliable computations using different mitigation strategies, creating a novel paradigm of interference-aware RC design.
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