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We are pleased to introduce to our readers the following 
Special Issue (SI) on Next-Generation Optical Access Net-
works to support Super-Broadband Services and 5G/6G 

Mobile Networks in IEEE Network. In recent years, optical access 
networks have been playing a growing role in mobile networks and 
will become even more prominent with 5G/6G due to the demand 
for extreme bandwidth, coverage, synchronization, and low laten-
cy. The success of future mobile networks will not just be about 
new radio access technologies. The deployment of future wireless 
technologies will be dependent on the ability of optical access net-
works to seamlessly connect to radio access networks (RANs) and 
edge/cloud computing resources. Many technologies are currently 
being developed for optical networks for convergence and access 
to increase throughput, improve energy efficiency, and simplify 
network design, deployment, and operation. This SI is intended to 
provide recent advances in optical networking technologies, con-
centrating on optical access networks and the convergence of 
integrated fiber and wireless access technologies.

This SI features one invited and seven contributed articles. 
The invited article, “TDM-PON-Based Optical Access Network 
for Tactile Internet, 5G, and Beyond” was derived from the invit-
ed talk of the latest Optical Fiber Communications Conference. 
This article sets the stage for this topic, reviewing TDM-PON-
based optical access technologies for bandwidth-intensive as 
well as low-latency services, and introducing recent feasibility 
demonstration of a Tactile Internet testbed. A rigorous review 
process, led by the Guest Editors, has resulted in an excellent 
collection of contributed articles covering many aspects of 
optical access networks research for mobile services. The arti-
cle “Architectural Design and Life Cycle Management of Net-
work Slicing for Software-Defined Optical Access Networks,” 
by Zhang et al. provides practical use cases of network slic-
ing in the context of software-defined optical access network. 
“A Software-Defined Programmable Testbed for Beyond-5G 
Optical-Wireless Experimentation at City Scale” by Chen et al. 
demonstrates a beyond-5G optical-wireless testbed at city scale 
with dynamic wavelength allocations. “Self-Optimizing Data 
Offloading in Mobile Heterogeneous Radio-Optical Networks: 
A Deep Reinforcement Learning Approach” by Shao et al. pres-
ents the concept of mobile heterogeneous networks (HetNets) 
with deep reinforcement learning. “Low-Latency PON PHY 
Implementation on GPUs for Fully Software-Defined Access Net-
works” by Suzuki et al. demonstrates 10G-PON PHY softwariza-
tion with reduced latency. “Coherent Passive Optical Networks 
for 100G/l-and-Beyond Fiber Access: Recent Progress and Out-
look” by Zhang et al. reviews the use cases, challenges, recent 

progress, and future directions of coherent PON for 100G/l-
and -beyond fiber access networks. “Global-Local AI Coordinat-
ed Learning over Optical Access Networks for Scalable H2M/R 
Collaborations” by Mondal et al. propose a coordinated learning 
framework that harnesses learning at the local edge, and sharing 
of this local knowledge globally to improve human-to-machine/
robot scalability and reach, as well as realize rapid onboarding 
of new machines/robots. “Optimal Slicing of Virtualized Passive 
Optical Networks to Support Dense Deployment of Cloud-RAN 
and Multi-Access Edge Computing” by Das et al. provides a 
mechanism for PONs to provide direct low-latency mesh con-
nectivity between endpoints, thus supporting fronthaul Open-
RAN across edge computing nodes.

The COVID-19 pandemic had a tremendous impact on peo-
ple’s lives and societies around the globe. We all learned that 
networking and connectivity are essential to our well being and 
happiness. After years of working from home, remote learning, 
and social distancing, the quality of both optical and radio access 
networks has never been more important, and high-speed Inter-
net and ubiquitous cellular coverage are now regarded as necessi-
ties of our daily life. As a prestigious magazine focusing on global 
networking systems and technologies, IEEE Network is a perfect 
venue for publishing such a timely SI on optical access networks 
and their convergence with new radio access networks. We truly 
believe that our SI covers a number of emerging topics which are 
of interest of the readers of IEEE Network. We trust that this SI will 
provide you with insight and stimulate your interest and further 
research in this exciting field.
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