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Fifth-generation (5G) wireless networks have been key enablers for information soci-
eties over the last few years. Now, the sixth generation (6G) of wireless networks is under 
development, and the research community is preparing for the intelligent information 
societies of 2030 and beyond, targeting even more ambitious performance targets, such 
as peak data rates from 1 Tb/s, enhanced spectrum and energy efficiency, and extremely 
low-latency communications. The Special Issue of Future Internet, titled “Moving towards 
6G Wireless Technologies 2nd Edition”, focuses on the design, development, testing, and 
evaluation of 6G-enabling solutions to meet these ambitious goals. We published a total of 
six papers that covered a range of topics, including, among others, massive IoT applications, 
vehicular networks, and cell-free massive MIMO.

In paper [1], authors presented the end-to-end design, implementation, and experimen-
tal validation of three advanced Vehicle-to-Everything (V2X) use cases within a real-world 
5G network environment: Cooperative Perception, Automotive Digital Twin, and Predictive 
Quality of Service (pQoS) for Tele-operated Driving (ToD). Trials at the 370-hectare IDI-
ADA proving ground in Spain benchmarked 5G and Multi-access Edge Computing (MEC) 
against 4G and cloud alternatives. Experimental results demonstrated that 5G provides 
substantial performance gains, achieving average latency reductions up to 90% for V2X 
messages compared to 4G. Work in [2] presented a Q-learning-enhanced ad hoc on-demand 
distance vector (QL-AODV). This intelligent routing protocol uses reinforcement learning 
within the AODV protocol to support adaptive, data-driven route selection in highly dy-
namic aerial networks. QL-AODV offers four novelties, including a multipath route set 
collection methodology that retains up to ten candidate routes for each destination using an 
extended route reply (RREP) waiting mechanism, a more detailed RREP message format 
with cumulative node buffer usage, enabling informed decision-making, a normalized 3D 
state space model recording hop count, average buffer occupancy, and peak buffer satu-
ration, optimized to adhere to aerial network dynamics, and a light-weighted distributed 
Q-learning approach at the source node that uses an ε-greedy policy to balance exploration 
and exploitation. In [3] the authors introduced a novel hybrid deep-learning framework, 
biogeography-based optimization (MOIBBO), convolutional neural networks (CNNs) and 
a long short-term memory (LSTM) model, aimed at optimizing secrecy energy efficiency 
in cell-free massive multiple-input multiple-output (CF m-MIMO)-based IoT networks. 
By integrating CNN for spatial feature extraction and LSTM for temporal modeling, the 
proposed method effectively learns dynamic network behaviors and security-aware en-
ergy management strategies. To enhance optimization efficiency, the MOIBBO algorithm 
was employed for hyperparameter tuning, ensuring a balance between model complexity, 
convergence speed, and predictive accuracy. Extensive simulation results validated the su-
periority of the proposed framework compared to several benchmark schemes. Work in [4] 
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proposed a solution addressing the issues of maximizing access to massive IoT networks in 
future 6G networks. The authors have shown how existing approaches to the provisioning 
and deployment of wireless networks, both in unlicensed and cellular domains, are not 
suitable to address this problem without the need for prohibitive investment from operators 
and therefore present the need for cooperative spectrum usage as a solution. As such, 
authors have applied the concept of the sharing economy and reviewed the challenges 
and technological solutions that can be used in this context. Authors in [5] introduced a 
novel optimization approach based on a neural network (NN) model that is trained on 
genetic algorithm (GA) solutions. The simple model is easy to implement and allows 
for instantaneous adaptation to unexpected distribution changes. However, it has been 
demonstrated that NN faces difficulties in capturing the dependencies among neighboring 
cells. To address the problem, a classifier chain (CC), which chains multiple classifiers 
to learn output relationships, was integrated into the NN. Finally, Ref. [6] explored the 
5G specifications to understand the most important list of identifiers and their use across 
Virtual Network Functions (VNFs) and points of exposure within the Core Network (CN). 
The authors also examined the existing literature regarding identity protections and efforts 
to mitigate privacy concerns targeted in the CN. Findings include the need for a trust rela-
tionship between users and their network providers to protect and safeguard their identity. 
While 5G technology has greater user identity protections compared to previous cellular 
generations, the analysis shows that several areas of concern remain, particularly in the 
exchange of subscriber metadata.

In conclusion, this Special Issue presented a range of papers that discuss the develop-
ment and evaluation of key 6G-enabling solutions currently being addressed by the research 
community, which can help meet the ambitious goals of future 6G networks. We would 
like to thank all authors for their contributions to this Special Issue. We would also like to 
acknowledge all reviewers for their careful and timely reviews, which helped to improve 
the quality of this Special Issue.
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