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odern society has been widely benefiting from the
Madvances in wireless technology. During the past
decade, extensive research efforts have been dedicated
to develop the fifth-generation (5G) wireless mobile net-
works. This resulted in enabling technologies for the three
generic connectivity types in 5G (broadband, massive In-
ternet-of-things connectivity and ultra-reliable low latency
communication) as well as their coexistence. The final look
of what will be called 5G is decided by the standardization
process and it will not necessarily match the original am-
bitious vision of 5G. Due to this, as well as the extended
time that will be required to deploy 5G ubiquitously, there
are already initiatives to carry out research on 6G wireless
networks. Those would have to respond to the exponential
growth of mobile traffic due to AR/VR, holographic commu-
nications, V2X, autonomous driving, networked intelligence,
and other, yet unknown use cases of Internet-of-Everything
(IoE). These demanding use cases call for revolutionary de-
sign and novel enabling technologies on spectrum-, energy-,
and cost-efficient communications for the sixth-generation
(6G) mobile networks.

The primary goal of this special issue is to provide a
unique opportunity to discuss the visions, key drivers, and
use cases for 6G, novel physical-layer solutions, network
architectures, resource allocation schemes, and their integra-
tions with advanced enabling technologies, primarily ma-
chine learning and artificial intelligence.

There are four accepted papers in this special issue.

The first paper is entitled “Vision, Requirements and Net-
work Architecture of 6G Mo-bile Network beyond 2030~

Erik G. Larsson

Petar Popovski

and coauthored by Guangyi Liu, Yuhong Huang, Na Li, Jing
Dong, Jing Jin, Qixing Wang, Nan Li. This paper provides
the vision of the society development towards 2030, the new
application scenarios, and the key performance requirements
for 6G mobile communication. To compromise among the
cost, capability and flexibility of the network, the features
of the 6G mobile network are proposed based on the latest
progress and applications of the relevant fields, namely,
on-demand fulfillment, lite network, soft network, native Al
and native security.

In the second paper entitled “Federated Learning for 6G
Communications: Challenges, Methods, and Future Direc-
tions” and coauthored by Yi Liu, Xingliang Yuan, Zehui
Xiong, Jiawen Kang, Xiaofei Wang, and Dusit Niyato, the
authors introduce the integration of 6G and federated learn-
ing and provide potential federated learning applications for
6G. The key technical challenges, the corresponding federat-
ed learning methods, and open problems for future research
on federated learning in the context of 6G communications
are provided.

The third paper is entitled by “Spectral and Energy
Efficiency of Line-of-Sight OAM-MIMO Communica-
tion Systems”, and coauthored by Rui Chen, Hong Zhou,
Wen-Xuan Long, and Marco Moretti. In this paper, the
authors investigate the spectral efficiency (SE) and energy
efficiency (EE) of a misaligned uniform concentric circle
array (UCCA)-based multi-carrier multi-mode orbital angu-
lar momentum (OAM) and multiple-input multiple-output
(MCMM-OAM-MIMO) system in the line-of-sight (LoS)
channel. Two transceiver architectures implemented by radio
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frequency (RF) analog synthesis and baseband digital syn-
thesis are considered and analyzed.

In the fourth paper, entitled “Double-edge Intelligent In-
tegrated Satellite Terrestrial Networks” and co-authored by
Jiaxin Zhang, Xing Zhang, Peng Wang, Liangjingrong Liu,
Yuanjun Wang, studies the efficient integration of satellite
and terrestrial networks for 6G, and proposes double-edge
intelligent integrated satellite and terrestrial networks (DIL-
IGENT). Leveraging the boost development of multi-access
edge computing (MEC) technology and artificial intelligence
(AD), the framework is entitled with the systematic learning
and adaptive network management of satellite and cellular
networks.

We hope this special issue will provide a helpful source
of references for those working in the 6G field.
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