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Establishing a ubiquitous communication infrastructure for disaster site over Long Term 
Evolution-Advanced (LTE-A) Heterogeneous Networks is a difficult task to facilitate 
high speed real time data, video, and multimedia services along with mission critical 
communication. Since, the disruptive disaster destroys the network infrastructure, which 
may cause difficulties for Public Safety Communication (PSC) and emergency rescue 
services. In such public safety scenarios, the Unmanned Aerial Vehicles (UAVs) can be 
deployed as Unmanned Aerial Base Stations (UABSs) and support to use as a part of 
Heterogeneous Network (HetNet) architecture to establish ubiquitous wireless 
connectivity for PSC. Since, UAV mounted aerial BSs support better line of sight links 
among the ground users due to its high altitude as well as high and flexible mobility in 
3D space. Also, the UABS mitigate the mismatch between the diverse traffic load and the 
fixed infrastructures which may improve the communication performance. Hence, in this 
paper the attempt has been made to explore the benefits of UABSs in LTE-A HetNets to 
sustain ubiquitous broadband connectivity for disaster site to support better PSC and 
emergency rescue services.  
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Introduction 

The ubiquitous availability of broadband wireless connectivity is essential to 
enable situational awareness Public safety communications (PSC) for first responders and 
help in protecting lives, property and national infrastructure during natural or man-made 
emergency scenarios. To improve the capabilities of next generation PSC networks the 
countries such as United States, United Kingdom, Canada etc., are deployed a 4G system 
popularly known as Long Term Evolution (LTE) broadband public safety network [1-3]. 
The 4G system have greater prospective to revolutionize PSC during emergency 
situations by supporting needed high speed real time data, video, and multimedia services 
along with mission critical communication. However, due to limited spectrum allocation 
for LTE-based PSC infrastructure may not satisfy the data rate requirements needed for 
real time situational awareness applications. [4-5]. On the other hand, existing broadband 
communication networks can get damaged in the aftermath of a disaster scenario, which 
may destroy the communication services between the victims and first responders during 
critical emergency situations [5]. Also, the additional challenge in designing of an LTE-
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based PSC network is to achieve seamless and ubiquitous coverage by minimizing 
coverage holes. However in LTE networks only the dedicated Base Stations may not 
minimize the coverage holes. To overcome these difficulties the LTE-Advanced 
Heterogeneous Networks (5G Systems) are deployed. The small cells in LTE-Advanced 
network improve the spectral capacity and network coverage by minimizing the coverage 
holes of the network [6-10]. Moreover, small cell deployment includes the usage of Ad-
Hoc and Air-Borne small cells such as Unmanned Aerial Base Stations (UABSs). The 
mobility and self organization features of aerial platforms such as UABSs [11-12] are 
uniquely suited for delivering broadband connectivity during public safety scenarios. 
With minimum interdependencies and at low cost, these UABSs can be deployed at an 
emergency site for restoration and temporary expansion of PSC network [13]. This can 
improve overall network spectral capacity and provides virtually omnipresent coverage 
which is essential for first responders to be efficient and save lives [14]. The rest of this 
paper is organized as follows. Section 2 presents the Literature Review. Section 3 
includes the description of UABS for Public Safety Communications and Section 4 
Concludes the paper. 
1. Literature Review 

Recent advancements in UAV Technology support UABS to assist heterogeneous 
networks for ubiquitous Public Safety Communications. The authors in [15-16], studied 
the efficient deployment of aerial base stations to maximize the coverage and rate 
performance of wireless networks. In [17], the authors proposed a polynomial time 
algorithm for the optimal placement of UAVs that provide coverage for ground terminals. 
Also, the proposed algorithm in [17] minimizes the number of UAVs that must be 
deployed for covering the ground terminals. In [18], the authors investigated the energy 
efficient path planning of a UAV mounted cloudlet which is used to provide offloading 
opportunities to ground devices. In [19], the authors investigated the area to UAV 
assignment for capacity enhancement of heterogeneous wireless networks.  
2. UABS for Public Safety Communications 

A new generation of broadband PSC systems that includes the integration of LTE-
Advanced (5G) broadband and UAVs for emerging PSC scenarios. Figure 1 shows the 
PSC scenario with Mobile Base Station (MBS) and UABSs constituting an Air/Ground 
HetNet infrastructure for emergency rescue services. 

Recent advancements in UAV technology has enabled the possibility of deploying 
small cells as UABSs mounted with a Heterogeneous Network communication 
infrastructure. UABSs such as balloons, quad copters, and gliders equipped with LTE-
Advanced capabilities can be utilized to further enhance the capabilities of LTE based 
HetNets. UABSs can provide coverage over a radius of 5km and enable high quality 
voice calls and real time video streaming. The ability of UABSs to dynamically 
reposition in a HetNet environment which can improve the overall System Efficiency of 
the network by filling the coverage gaps and offloading User Equipments (UEs) in high 
traffic regions. Hence, it is of critical nature to optimize the locations of UABSs in a 
UAV based HetNet to optimize System Efficiency gains [20]. In addition, UABS 
provisions faster and flexible deployment and connectivity, and can boost network 
throughput and enhance Quality of Service (QoS), attributed to the presence of line of 
sight links. Since the conventional network access scheme in most of the cellular systems 
(LTE and LTE-A) are not designed for disaster rescue. In the UABS deployment 
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scenario, the UABS first reaches the airspace above the particular disaster area 
local cellular infrastructure damaged to provide ubiquitous broadband wireless 
connectivity to support enable situational awareness Public safety communications (PSC) 
for first responders and help in protecting lives, property and national infras
during natural or man-

Figure1: PSC scenario with MBS and UABSs constituting an Air/Ground HetNet 

3. Conclusion 
In disaster scenarios, t

to support high speed real time data, video, and multimedia services along with mission 
critical communication
damaged in the aftermath of a disaster 
communications between 
scenarios, the coexistence of 
high speed real time data, video and multimedia services 
mission critical communication.
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