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Management and Selection of Radio Access Technologies in 5G Wireless

A SO H Networks: Implementation and Performance Evaluation of an Integrated
Fuzzy-based System and a Testbed
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The emergence of Fifth Generation (5G) wireless networks brings a paradigm shift
towards providing dense network services and a diverse array of network
configurations tailored to meet user requirements. Leveraging the capabilities of
Software-Defined Networking (SDN) coupled with Network Slicing (NS) presents a
promising approach for efficient resource allocation and traffic management.
However, the deployment of 5G wireless networks is accompanied by many
challenges such as the enhancement of spectrum efficiency to accommodate
increasing demands of wireless data services and the improvement of network
capacity and throughput to accommodate the exponential growth of connected
devices and data traffic.

To deal with these challenges, this research work proposes an integrated system
for management and selection of Radio Access Technologies (RATs) in 5G wireless
networks considering Fuzzy Logic (FL) and SDN approaches. We call this system:
Integrated System for Resource and Traffic Management (ISRTM) in 5G wireless
networks. The proposed system is composed of three modules called Fuzzy-based
RATSs Selection Module (FRSM), Fuzzy-based Admission Control Module (FACM)
and Fuzzy-based Handover Module (FHM). The FRSM selects RAT in 5G wireless
networks in order that a user to connect with an appropriate RAT for efficient and
reliable communication. The FACM deals with Call Admission Control (CAC), which
decides whether to accept or reject a connection request from a new user. The FHM
deal with handover procedure, which considers not only different base stations or
access technologies but also different slices.

We implement different modules and for each module we consider different
parameters. We compare the performance of the implemented modules in order to
understand how each parameter influences the decision-making process and
identify the most effective system configuration for optimal performance. We
evaluated the proposed system by simulations. The simulation results show that
proposed system has a good behavior. Furthermore, the performance of the proposed
system correlates with the number of parameters under consideration and the
associated complexity. We also designed and implemented a testbed in order to
compare the simulation results with experimental results. The performance
evaluation shows that the trend of simulation results and experimental results is
the same. Also, the simulation and experimental data are very close.

The contributions of this thesis are as follows. 1) Proposal of Integrated System
for Resource and Traffic Management (ISRTM). 2) Implementation of three
modules: FRSM, FHM and FACM. 3) Comparison of simulation results for different
fuzzy-based systems. 4) Testbed implementation for FRSM. 5) Comparison of
simulation results with experimental results.




The thesis structure is as follows. Chapter 1 introduces the background,
motivation, contribution and the structure of this thesis. Chapter 2 presents
wireless networks. The 5G Wireless Networks are described in Chapter 3. In
Chapter 4, we present SDN, where we explain the structure of SDN and its
advantages and disadvantages. In Chapter 5 are discussed admission control,
handover and RATs. In Chapter 6 are introduced Intelligent Algorithms such as
Genetic Algorithm (GA), Neural Networks (NNs) and Particle Swarm Optimization
(PSO). In Chapter 7, we explain the FL. In Chapter 8 are presented the proposed
systems, where we describe in detail the input and output parameters. In Chapter 9
are shown the simulation results for different input parameters and experiment
results using the testbed. Finally, the concluding remarks and the future are given
in Chapter 10.
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