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Abstract

Unmanned aerial vehicles (UAV) serving as aerial base stations (ABSs) can be deployed
to provide wireless connectivity to ground devices in events of increased network demand,
point-failure in existing infrastructure, or disasters. However, positioning, signal coverage
is still a challenge for this technology. In this work we propose a UAVbs allocation strategy
to provide wireless signal to dynamically distributed users. Experimental results show that
the proposed using swarm algorithm design maximizing the number of connected devices
inthe UAV-BS.

1 Introduction

Aerial Base Stations (UAVs) serving as aerial base stations (UAV-BSs) can be deployed to
provide wireless connectivity to ground devices. The adjustable altitude and mobility of UAVs
make them suitable candidates for flexible deployment as aerial base stations (UAV-BSs) [3]

UAVs are one of the supplements of 6G. We can use drones in 6G as mobile hot spots during
disaster situations, when the ground base stations (BSs) or even the electrical infrastructure
are damaged and when the users are out of service, according to work [1].

Figure 1: UAV coverage wireless.

Recent popularity of UAVs and all of these potential applications, integrating UAVs in
mobile networks is still a challenging topic. In this context, several issues still remain, such
as determining the optimal deployment location of multiple UAVs, designing their optimal
trajectory [2].
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In this paper we propose a solution to determine the optimal placement of multiple UAVs
scenario. Based on that, a simulation scenario is built, in which an urban area is considered
and user traffic demands are generated. we propose the utilization swarm algorithm to find the
optimal placement of multiple UAVs BS.

The remainder of this paper is as follows. Section II introduces the proposed System Model.
Section III shows the simulation results, while Section IV concludes the paper.

2 Proposed System Model

2.1 UAV Base Station

According to work [4] the UAV is carrying a directional antenna, and it has a coverage wireless.
This is illustrated in Fig. 1, where is the directivity angle, H is the UAV height and R is the
radius of coverage.

Figure 2: UAV coverage wireless [4].

The model as which considers free space path loss between the user and the UAV, which
depends on whether or not there is line of sight (LOS) in the link between the UE and the
UAV. Where f is the carrier frequency, d is the link distance, c is the light speed, as shown in
work [4].

In the work of [5], he considers that there is a transmission between a user allocated and a
drone. Then each user’s data rate is that found from.

2.2 Problem formulation

UAVs are equipped with antennas capable of providing network access to mobile users. Ac-
cording to the height of the UAV, it will have a certain cellular coverage area. The problem
is finding the ideal height, coverage radius and power to provide access to mobile users on the
ground. This is an optimization problem. Based on this, the following cost function is proposed
approach .

min

u∑
u=1

(h) (1)

subject to: p < Power (2)

r < Radius (3)

Where U is sum the of UAVs bases stations. P is the signal Power. h is the Height of the
uav and r is comunication Radius. To provide access to the network for users, the UAVs must
remain at a certain height, signal strength and communication radius.
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2.3 Allocation Strategy

To solve the above optimization problem, which consists of finding the ideal height, power and
radius of the UAVS BS. The proposed algorithm consists of:
1. user cluster using kmeans;
2. for each cluster (i)
3. optimize uav height, power and radius
4. end for
5. plot the solution

3 Simulation and results

In our experiments, We consider 5 UAVs BS with backhall dedicated. Assume that there are
500 stationary users in the specified geographical area of 500x500 distributed in a uniform. The
simulation are performed in Matlab®2022.

The figure below shows the allocation of users in the chosen scenario. There is a central BS
that provides the backhall for the UAVs. Each UAV BS provides wireless signal to distributed
users.

Figure 3: Allocation the UAVs BS.

The a Figure below shows performance metrics the algorithm PSO used to allocation UAV
BS of the users. Note that the power of the uav increases according to the coverage radius of
the wireless signal.
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Figure 4: Power UAV BS coverage wireless.

Each group is being served according to the QoS of the users. Realize that more than 98%
of users are being served by the wireless signal per cluster served. This is shown in the Figure
below.

Figure 5: Percent of users served by each UAV BS.

4 Conclusion

In this paper, the problem the allocation optimal for multiple UAVs BS in is studied. We
formulate the problem which finds the optimal placements, radius and power for multiple UAVs
BS using swarm algorithm. This propost, allocation more than 98 percent of users in the chosen
scenario. In future, we will investigate others algorithm to optimal of UAVs to cover the movable
user in the area remotes.
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