
Multiple access is one of the core technologies in 
wireless communications, which enables wireless 

base stations to support a large number of terminal users 
and serve them simultaneously under stringent spectrum 
constraints. Orthogonal multiple access (OMA), as one 
multiple access method, has been prevailing since the 
first generation (1G) cellular system. However, the num-
ber of active users allowed access to the OMA system 
is strictly limited by the number of available orthogonal 
resources, since as required by OMA the communication 
resources allocated to different users are orthogonal in at 
least one radio resource dimension, e.g., frequency, time, 
code, etc. Nowadays, with the rapid growth of mobile 
network and Internet of Things (IoT) this problem be-
comes more and more critical.

Non-orthogonal multiple access (NOMA), as another 
multiple access method, arises as a promising solution 
to the aforementioned problem. In contrast to OMA, 
NOMA simultaneously accommodates a multitude of us-
ers with the same radio resource via superposition coding 
and successive interference cancellation (SIC), achiev-
ing high spectral efficiency, massive connectivity, and 
enhanced user fairness. Owing to its promising features, 
NOMA has been highlighted in many fifth generation 
(5G) white papers produced by industrial and academic 
bodies. However, there are still a number of open issues 
remaining to be solved before NOMA can be successful-
ly applied in practical systems.

This feature topic aims to bring together leading re-
searchers in both academia and industry from diversified 
backgrounds to unlock the potential of NOMA for be-
yond 5G networks. The Call for Papers generated con-
siderable interest in the research community, and 11 out 
of in total 31 submissions were accepted after a thorough 

review process.
The feature topic begins with the article by Dong et 

al., “NOMA-based energy-efficient task scheduling in 
vehicular edge computing networks: A self-imitation 
learning-based approach.” This article first introduces 
related mobile edge computing (MEC) technologies in 
vehicular networks. Then, it proposes an energy-efficient 
approach for task scheduling in vehicular edge comput-
ing networks based on deep reinforcement learning, with 
the purpose of both guaranteeing the task latency require-
ment for multiple users and minimizing total energy con-
sumption of MEC servers. Numerical results demonstrate 
that the proposed algorithm outperforms other methods 
from various aspects.

The article by Cai et al., “Active user and data detec-
tion for uplink grant-free NOMA systems,” considers ac-
tive user detection (AUD), channel estimation (CE) and 
multi-user detection (MUD) for both uplink single-car-
rier and multi-carrier NOMA systems. In this article, an 
alternating direction method of multipliers based algo-
rithm to detect the active users for single-carrier NOMA 
is first proposed. Then, the proposed algorithm for AUD 
is extended to multi-carrier case by exploiting the block 
sparse structure. A low complexity MUD detection algo-
rithm based on alternating minimization to estimate the 
active users’ data is also proposed, which avoids comput-
ing the inverse of the Hessian matrix. Simulation results 
show that the proposed algorithms have better perfor-
mance in terms of AUD, CE and MUD.

The article by Wei et al., “Secure Performance Anal-
ysis and Optimization for FD-NOMA Vehicular Com-
munications,” focuses on the security performance of the 
full duplex (FD) NOMA based vehicle to vehicle system, 
where FD and NOMA are allied to enhance the secrecy 
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performance. By analyzing the ergodic secrecy capacity 
of the considered system, the authors propose a secrecy 
sum-rate optimization scheme, which is formulated as a 
non-convex optimization problem. Based on the differen-
tial structure of the non-convex constraints, the original 
problem is approximated and solved by a series of con-
vex optimization programs. Simulation results validate 
the analytical results and the effectiveness of the secrecy 
sum-rate optimization algorithm.

The article by Liu et al., “Robust Artificial Noise-Aid-
ed Beamforming for A Secure MISO-NOMA Visible 
Light Communication System,” studies the resource allo-
cation optimization  in NOMA assisted visible light com-
munication system, which can enhance the secure per-
formance. Specifically, the artificial noise jamming and 
beamforming are jointly designed to satisfy the quality 
of service (QoS) requirement of the desired users and the 
maximum tolerable data rate of the eavesdropper under 
the practical imperfect channel state information. More-
over, the influence of the light emitting diode (LED) 
height and number on this system is investigated.

The article by Feng et al., “NOMA-Based UAV-Aided 
Networks for Emergency Communications,” establish-
es an emergency communications framework of NO-
MA-based UAV-aided networks, where the disasters sce-
narios can be divided into three broad categories includ-
ing emergency areas, wide areas and dense areas. For the 
case of emergency areas, a deep-Q-learning (DQL) based 
path planning scheme has been established to gather in-
formation from IoT devices. For the case of wide areas, 
a multi-UAV enabled NOMA network has been investi-
gated to extend the UAV coverage for IoT devices. For 
the case of densely distributed areas, a joint 3D trajectory 
and power optimization scheme is designed to provide 
wireless service for IoT devices.

The article by Xiang et al., “Secure Transmission for 
NOMA Systems with Imperfect SIC,” investigates the se-
cure transmission for NOMA systems adopting imperfect 
SIC for both of the legitimate users and eavesdropper. In 
this article, the closed-form expressions for connection 
outage probability, secrecy outage probability, and effec-
tive secrecy throughput are derived over Nakagami-m 
fading channels in both NOMA and benchmark OMA 
systems. The results verify the analysis and show a better 
secrecy performance.

The article by Bai et al., “Contention-Based Nonor-
thogonal Massive Access with Massive MIMO,” propos-
es a new contention-based scheme for CS-based massive 
access to support the sporadic access of massive devices 

with limited resources, where an advanced receiver algo-
rithm is designed to utilize various prior information to 
enhance the performance. In this article, the joint sparsity 
between the channel and data is used to improve the ac-
curacy of pilot detection, and the information of modula-
tion and cyclic redundancy check is exploited for channel 
correction to improve the performance of data recovery.

The article by Ji et al., “Power Allocation for Coop-
erative Communications in Non-Orthogonal Cognitive 
Radio Vehicular Ad-Hoc Networks,” investigates an 
effective power allocation scheme considering the inter-
ference to the main system in a controllable range for the 
cooperative communication in non-orthogonal cognitive 
radio vehicular ad-hoc networks (CR-VANETs). In this 
article, the end-to-end SNR in overlay and underlay cog-
nitive communication systems are analyzed including 
decode-and-forward (DF) and amplify-and-forward (AF) 
protocols. The corresponding optimal power allocation 
(PA) factor is obtained via seeking the minimum value of 
overall system outage probability in an approximate way 
to show the superiority compared with the average PA 
and other existing PA schemes.

The article by Yu et al., “AI-Enhanced Constellation 
Design for NOMA System: A Model Driven Method,” 
proposes a human intelligence (HI)-guided artificial in-
telligence (AI)-enhanced signature/constellation design 
method for NOMA system, which not only has smaller 
size of deep neuron network (DNN) and less training 
data, but also has stronger interpretability. Particularly, 
the performance in terms of bit-error-ratio (BER) and 
computational complexity of decoders are provided to 
show the advantages of the proposed scheme compared 
with conventional NOMA systems.

The article by Huang et al., “Performance Analysis 
of NOMA-Based Cooperative Networks with Relay Se-
lection,”  investigates the performance of dual-hop NO-
MA-based cooperative relaying networks. In this article, 
both DF and AF protocols are applied to the selected re-
lay for the considered NOMA-based cooperative system, 
and the metrics of ergodic sum-rate and outage probabil-
ity are analyzed to evaluate the efficiency and reliability 
of the corresponding protocols.

Finally, the article by Li et al., “NOMA-Aided Gen-
eralized Pre-Coded Quadrature Spatial Modulation for 
Downlink Communication Systems,” proposes a novel 
generalized pre-coded quadrature spatial modulation 
(GPQSM)-based NOMA scheme, which incorporates the 
GPQSM scheme into the multi-user communication net-
works with aid of NOMA. Low-complexity detection is 
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proposed to mitigate the high detection complexity of the 
maximum-likelihood detection in successive interference 
cancellation method for all users by NOMA-GPQSM. 
Simulation results show that near users and far users 
achieve relatively good and acceptable performance by 
proper power factors of all users in NOMA-GPQSM, re-
spectively.

In conclusion, the Guest Editors of this feature topic 
would like to thank all the authors for their contributions, 
and the anonymous reviewers for their constructive com-
ments and suggestions. We also would like to acknowl-
edge the guidance from Ms. Nie.
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