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As a next step in the evolution of mobile communication systems, research carried out by industry and
academia, is currently focused on the development of the new generation of mobile and wireless
systems, known as 5th Generation (5G) with a time horizon beyond 2020. 5G will provide solutions to
the ever-increasing demand for mobile services: the proliferation of bandwidth-intensive applications
including high definition video, 3D and virtual reality, the expected increase of Machine To Machine
(M2M) communications, the need for extremely reliable communications for services such as e-health,
etc. To cope with the abovementioned demands, the requirements of future 5G systems have been
already identified at different fora. Some of these requirements include 1000 times higher wireless area
capacity, 10 to 100 times higher number of connected devices, 10 to 100 times higher user data rate, 10
times longer battery life for low power Massive Machine Communication devices, and 5 times reduced
End-to-End (E2E) latency.

The fulfilment of these challenging requirements together with the broad range of identified use cases
and scenarios in 5G will demand more than a simple evolution of the radio access technology or the
network architecture like in previous generations such as 2G/3G/4G. Instead, more radical changes can
be expected from the very beginning, even in the main concepts of cellular networks. These changes are
needed to provide the necessary degree of flexibility that allows combining heterogeneous components
of 5G under a common holistic framework. In this respect, the introduction of Network Function
Virtualisation (NFV) and Software Defined Network (SDN) capabilities are also expected to play an
important role in the development of the future 5G networks.

Under the aforementioned general framework, and considering that nowadays the research towards 5G
solutions is still in its initial stage, this special issue focuses on the radio access part. More specifically, it
provides insights on the new architectures and resource management techniques that will allow
achieving the requirements expected for future 5G networks. For that purpose, a total of five papers
have been selected addressing different topics that are relevant from the perspective of the 5G network
development.

In order to provide a framework for 5G networks, the special issue starts with the paper entitled “A
Survey on 5G: The Next Generation of Mobile Communication” [1]. This paper analyses the limitations of
current networks in relation to the requirements of 5G and presents a survey of the different key
technologies and architectures for 5G.

The next paper, entitled “What will Interference be Like in 5G HetNets?” [2], discusses how the highly
dense small cell architectures envisaged for 5G will impact the existing interference patterns. It presents
different case studies showing that many of the models existing nowadays can result in potentially highly
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inaccurate predictions of interference and performance when the characteristics of 5G heterogeneous
scenarios are taken into account.

The third paper, entitled “SDN/NFV-enabled Satellite Communications Networks: Opportunities,
Scenarios and Challenges” [3], focuses on the integration of the satellite and the terrestrial components
in the framework of 5G networks. It provides a description of the benefits that SDN and NFV
technologies can bring into the satellite communications towards 5G, including the identification of
relevant scenarios, use cases and associated technical challenges.

The fourth and fifth papers focus on specific radio resource management solutions for different
problems of 5G networks. In particular, the fourth paper, entitled “Inter-Cellular Scheduler for 5G
Wireless Networks” [4], presents a new scheduler for efficient support of multimedia services in multi-
user 5G wireless networks. It dynamically allocates the available bandwidth between the cells to ensure
the desired QoS. It also proposes the use of a delay-related metric to measure the resource
requirements of each cell. The fifth paper, entitled “Radio Access Technology Selection in Heterogeneous
Networks” [5], addresses the problem of selecting the appropriate access technology in a heterogeneous
5G network. It formulates a centralized approach for the decision-making and selection between two
broadband technologies and then discusses two distributed approaches, one of them based on heuristics
and the other based on a non-cooperative game with a learning-based algorithm. It shows that the
distributed algorithms give efficient results compared to the centralized optimal approach.

We hope that the readers will enjoy the papers of this special issue and will use them to gain insight into
the different problems and some of the already identified solutions in the area of radio access network
architectures and resource management for 5G. We would like to thank all the authors who have
submitted papers to this special issue and all reviewers who provided constructive comments to improve
the quality of the papers. Finally, we would like to thank the Editor-in-Chief, Prof. lan Akyildiz, and the
Editorial Staff of Elsevier for their support during the preparation of this special issue.
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