Author’s Accepted Manuscript

Intelligent Deployment of UAVs i 5G
Heterogeneous Communication Environment for
Improved Coverage

Vishal Sharma, Kathiravan Srinivasan, Han-Chich
Chao, Kai-Lung Hua, Wen-Huang Cheng

comylocate/jnca

PIIL: S1084-8045(16)30303-4
DOI: http://dx.doi.org/10.1016/j.jnca.2016.12.012
Reference: YINCA1795

To appear in:  Journal of Network and Computer Applications

Received date: 28 July 2016
Revised date: 13 November 2016
Accepted date: 2 December 2016

Cite this article as: Vishal Sharma, Kathiravan Srinivasan, Han-Chieh Chao, Kai
Lung Hua and Wen-Huang Cheng, Intelligent Deployment of UAVs in 5C
Heterogeneous Communication Environment for Improved Coverage, Journal ¢

Network and Computer Applications
http://dx.doi.org/10.1016/j.jnca.2016.12.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jnca
http://dx.doi.org/10.1016/j.jnca.2016.12.012
http://dx.doi.org/10.1016/j.jnca.2016.12.012

Intelligent Deployment of UAVs in 5G Heterogeneous Communication
Environment for Improved Coverage

Vishal Sharma?, Kathiravan Srinivasan®, Han-Chieh Chao®%®f, Kai-Lung Hua2, Wen-Huang Cheng#"

“Computer Science and Engineering Department, Thapar University, Patiala, Punjab, India
bDepartment of Computer Science and Information Engineering, National llan University, Yilan County, Taiwan (R.0.C)
¢College of Mathematics and Computer Science, Wuhan Polytechnic University, Wuhan, China
dDepartment of Electrical Engineering, National Dong Hwa University, Hualien, Taiwan (R.0.C)
¢Department of Computer Science and Information Engineering, National Illan University, Yilan, Taiwan (R.0.C)
TSchool of Information Science and Engineering, Fujian University of Technology, Fujian, China
8 Department of Computer Science and Information Engineering, National Taiwan University of Science and Technology, Taipei, Taiwan (R.0.C)
hResearch Center for Information Technology Innovation (CITI), Academia Sinica, Taipei, Taiwan (R.O.C)

Abstract

With hard requirements of high performance for the next generation mobile communication systems, especially 5G
networks, coverage has been the crucial problem which requires the deployment of more stations by the service
providers. However, this deployment of new stations is not cost effective and requires network replanning. This issue
can easily be overcome by the use of Unmanned Aerial Vehicles (UAVs) in the existing communication system. Thus,
considering this as a problem, an intelligent solution is presented for the accurate and efficient placement of the UAVs
with respect to the demand areas resulting in the increase in the capacity and coverage of the wireless networks. The
proposed approach utilizes the priority-wise dominance and the entropy approaches for providing solutions to the
two problems considered in this paper, namely, Macro Base Station (MBS) decision problem and the cooperative
UAV allocation problem. Finally, network bargaining is defined over these solutions to accurately map the UAVs to
the desired areas resulting in the significant improvement of the network parameters, namely, throughput, per User
Equipment (UE) capacity, Sth percentile spectral efficiency, network delays and guaranteed signal to interference plus
noise ratio by 6.3%, 16.6%, 55.9%, 48.2%, and 36.99%, respectively in comparison with the existing approaches.
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1. Introduction use of multiple devices is the key aspect of the hetero-
geneous networking. These networks can be used to

Unmanned aerial vehicles (UAVs) have made a mark resolve the problems related to high stream data trans-

in the area of networking with provisioning of contin- fers [1] [2]. These networks aim at increasing the data
uous support to the network devices. This connectiv- rate, serving user demands for 100% availability and
ity has improved the data rate which is the primary re- lesser delays in transmissions [3]. These networks al-
quirement of the 5G networks. With solutions to the though gel well with the fronthaul and the backhaul of

CAPEX/OPEX issues, UAVs allow a vast range of ap- the existing network formations, yet these are not capa-

plicatiqns in the heterogeneous netwqus. The next- ble of providing the full connectivity and coverage to all
generation heterogeneous networks aim at providing the users in the particular area [4].

high data rate with improved coverage and capacity by

deploying network facility in all the components. The A traditional heterogeneous network comprises of the

macro base station (MBS), small cells, femtocells and
picocells for connectivity users [5] [6]. According to
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