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In 2021, as optical technologies continue to demonstrate 
their advantages in telecom and data-center networks, we 
are also witnessing the attractive and promising progress 

on free-space optical communications and new technolo-
gies for fiber optic communications. Therefore, in this last 
issue of the Optical Communications and Networks Series 
in 2021, we have selected three contributions that address 
the (i) intelligent refl ecting surface-assisted free-space optical 
communications, (ii) routing techniques for elastic optical 
networks with space division multiplexing, and (iii) non-or-
thogonal frequency-division multiplexing in optical networks.

In the fi rst article, entitled “Intelligent Refl ecting Surface-as-
sisted Free-space Optical Communications,” V. Jamali et al. 
present the potential role of intelligent reflecting surfaces 
(IRSs) in free-space optical (FSO) communication systems. 
These smart surfaces allow the relaxation of the requirement 
of a line-of-sight between transmitter and receiver, which 
despite the substantial advancement of FSO systems over 
the past decades, has remained a key limiting factor for their 
deployment. The authors fi rst introduce the main technologies 
for the realization of optical IRSs and discuss their basic oper-
ating principles, advantages, and limitations. Subsequently, 
important similarities and differences between optical and 
radio frequency (RF) IRSs are highlighted and the pros and 
cons of optical IRSs and optical relays are discussed. The 
authors conclude by presenting a comprehensive list of poten-
tial directions for future research on IRS-assisted FSO systems.

In the second article, entitled “Multipath Routing in Elastic 
Optical Networks with Space Division Multiplexing,” P. Moura 
and N. Fonseca introduce four multipath routing, core and 
spectrum assignment algorithms based on image processing 
techniques for fast identification of allocable slots, with low 
computational complexity. The algorithms reduce spectrum 
fragmentation by splitting lightpath allocation with several par-
allel routes. Numerical results show that multipath routing can 
decrease blocking probability by one order of magnitude in rela-
tion to its single path counterpart, yet produce acceptable diff er-
ential delay values, which improves the throughput of the core 
network by better utilizing the optical spectrum resources in it.

In the third article, entitled “Non-Orthogonal Discrete 
Multi-Tone: Toward a Higher Spectral Efficiency for Opti-
cal Networks,” J. Zhou et al. present non-orthogonal dis-
crete multi-tone (NODMT) by integrating the high spectral 
efficiency of non-orthogonal frequency-division multiplex-
ing (NOFDM) and the adaptive bit allocation of discrete 
multi-tone (DMT), which has the potential to achieve 
improved spectral efficiency and performance for future 
optical networks. This article introduces practical digital sig-
nal processing for NODMT, including fast multiplexing and 
de-multiplexing, bit and power allocations, and successive 
interference cancellation (SIC). Finally, NODMT is exper-
imentally demonstrated for 50G optical access networks 
based on low-cost 10G-class commercial devices to verify its 
superiority for bandwidth-limited optical networks.

As the Editors of the Optical Communications and Net-
works Series, we hope that IEEE Communication Magazine
readers will find these articles interesting and informative. 
We will continue to do our best to select similarly outstand-
ing articles for future issues. We would like to thank all the 
authors for submitting their important results to this Series, 
the reviewers for their high-quality reviews that provide 
valuable feedback and comments to the authors, and the 
publication staff  members and Editor-in-Chief of IEEE Commu-
nications Magazine for their support.
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