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Summary:
In this work, we address the joint resources allocation and power control problem in cloud radio

access networks (CRAN) with a focus on fairness between users and energy efficiency (EE).
First, we proposed three algorithms to improve the fairness between users in CRAN. Simulation
results show that the Minimum rate constrained algorithm reaches the optimal solution with
complexity much less than the exhaustive search. However, the complexity of this algorithm is
still high, so we proposed the other two heuristic algorithms, the weighted sum and the priorities
algorithms. In the second part, we propose a multi-level algorithm to improve the EE in CRAN
system. The EE solution includes a technique for switching small base stations (SBS) ON/OFF
then solving optimization problem targets maximizing the EE for the down-selected BSs.
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Abstract

Cloud Radio Access Networks is one of the main trending technologies in the 5G.
In CRAN, the system consists of clusters where each cluster has a centralized
processing unit. This centralized unit provides the system with high interference
mitigation capabilities where it collects all the information about user’s status, so it can
optimize the resources scheduling and transmission power. In some designs, this
centralized unit is responsible also for the signal processing not only the scheduling. In
our model, the scheduler is responsible for scheduling multiple cells based on
scheduling algorithm where maximizing the system throughput is the main objective in
most of literature work. We propose solutions for two well-known problems in CRAN,
the fairness between users and improving the systems’ Energy Efficiency. In the first
one, we address the problem of fairness between users while optimizing resources’
scheduling and power control in downlink CRAN. We consider different algorithms
that focus on enhancing the fairness between users while maximizing the system sum-
rate. The discussed problem is formulated as weighted sum rate over remote radio
heads (RRHs), all the frequency sub-bands and all users, with a full frequency reuse
between the RRHs. The results are compared based on the maximum system sum rate
and Jain’s fairness index. The thesis presents the optimal solution for the problem using
minimum rate constrained algorithm which is compared with the exhaustive search
solution in a small simulation environment. Due to the complexity limitation of the
optimal solution, another two algorithms are presented, weighted sum algorithm and
priorities algorithm. These solutions are compared with a baseline algorithm in larger
problem based on the Matlab global search optimization toolbox. Simulation results

show that the weighted sum algorithm achieves better Jain’s fairness index than the
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