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O ABSTRACT 0O

Cloud Radio Access Networks (C-RANS) has been proposed as an effective solution for
supporting the fifth generation (5G) requirements by achieving centralized resource
management, costs reduction, increasing energy efficiency, spectral efficiency, and
cooperative processing by aggregating Baseband Units (BBUSs) in a centralized cloud
Center. However, the high-density deployment of small cells supporting macro cells
increases the resource management difficulty, making it a NP-hard optimization problem
that requires suitable algorithms to address the problem nature while ensuring quality of
service (QoS). Given the flexibility of Bio-inspired Algorithms and their ability to adapt to
traffic demand changes, we study one such algorithm, namely the hybrid SA-PSO
algorithm composed of two stages: a dynamic Active Remote Radio Heads (RRHSs)
selection using the Simulated Annealing (SA) algorithm, and a second stage where the
Particle Swarm Optimization (PSO) algorithm forms clusters of RRHs and connects them
to cloud BBU pool to ensure load balancing between these units. We take into
consideration the dynamic changes in users traffic domain over 24 hours to study the Tidal
effects. Simulation results show that the SA-PSO algorithm outperforms the Heuristic
Dynamic Switch Off (HDSO) algorithm in Average number of Active RRHs by 13.81% in
low traffic periods and 14.36% during peak hours, while maintaining the required QoS.
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Inputs: number of RRHs, number of BBUs, population size, acceleration factors c1
and c2, and maximum number of iterations.

1. Initialize the population and velocity vectors randomly.

2. Calculate the initial objective function value.

3. Set the personal best (PBest) vector equal to the initial population and set the
global best (GBest) vector equal to the individual with the lowest objective function
value.

4. Begin the search loop for the specified number of iterations.

5. For each individual in the population, update its velocity using the acceleration
factors and the personal and global best positions.

6. Update each individual's position by adding its velocity vector while Ensuring that
all positions are within the bounds of the number of BBUs.

7. Calculate the objective function value for each individual

8. Update each individual's personal best position if its objective function value is
lower than its previous best.

9. Update the global best position if a new individual has a lower objective function
value than the current alobal best.
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P(c,n) =

Initialize solution C
Initialize temperature T
Initialize cooling rate r
while T > 0:
for i in range(num_iterations):
Generate a new solution N
Calculate the energy difference dE = cost(N) - cost(C)
if dE <=0 or exp(-dE/T) > rand():
Accept C_new as the current solution
Update C, Update temperature T according to cooling rate r
Return best solution found
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1. Initialize system parameters and small base station information.
2. Calculate interference caused by each small base station and determine the maximum
interference value.
3. Calculate the maximum value of the W, which is a function of the number of users served and
blocked by each small base station.

4. Calculate Y, which is a combination of the data rate and traffic load at each small base station.
5. Calculate X, which is the interference caused by each small base station divided by the
maximum interference value.

6. Calculate the overall utility of each small base station using a weighted sum of Y, W, and X.
The weights for Y, W, and X are defined by the constants E, B, and G respectively.

7. Sort the small base stations in descending order of their utility values.

8. Allocate the small base stations with the highest utility values until the available resources are
exhausted.

9. Turn off the remaining small base stations to save energy.

10. Repeat steps 2-9 periodically to adapt to changes in network conditions.

11. End algorithm.
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