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band Elastic Optical Networks

Abstract

With the emergence of new generation technologies such as 5G, high-definition
streaming, and artificial intelligence, Internet traffic is expected to continue its rapid growth
on a global scale, presenting significant challenges to backbone networks. Consequently,
capacity expansion of existing optical networks is imperative. As spectrally-efficient
transmission techniques approach the Shannon limit, multi-band transmission emerges as the
preferred solution for the capacity expansion. Given that the attenuation coefficient of the L-
band is the lowest among bands excluding the C-band, current research on multi-band
transmission primarily focuses on the C+L-band optical network. However, scholars have
observed that when the L-band is utilized for optical signal transmission, the C-band optical
signal is susceptible to the effect of Stimulated Raman Scattering (SRS), resulting in
degradation of Optical Signal-to-Noise Ratio (OSNR). Consequently, additional Raman
amplifiers need to be deployed in the network to compensate for the OSNR degradation.
However, Raman amplifiers incur relatively high costs, necessitating careful selection of
deployment locations to maximize network performance. Therefore, this paper emphasizes
the study of Raman amplifier deployment in C+L-band elastic optical networks. The main
research content and contributions are outlined as follows:

(1) To address the Raman amplifier deployment issue in C+L-band elastic optical
networks, this thesis constructs a Mixed Integer Linear Programming (MILP) optimization
model based on the fixed routing algorithm. Additionally, two Raman amplifier deployment
strategies are proposed: maximum traffic-based deployment strategy, and maximum traffic-
based deployment and deleting strategy. The above strategies are compared with random

deployment strategy and longest span deployment strategy to evaluate their performance.
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