
Journal of Engineering Technology and Applied Sciences, 2020  e-ISSN: 2548-0391 
Received 13 August 2019, Accepted 24 February 2020  Vol. 5, No. 1, 25-31 
Published online 25 April 2020, Review Article doi: 10.30931/jetas.605244 

 
 
Citation: Serdar, H., "Clustering Research in Fifth Generation Mobile Communication Networks". Journal of 
Engineering Technology and Applied Sciences 5 (1) 2020 : 25-31. 

 
 

CLUSTERING RESEARCH IN FIFTH GENERATION 
MOBILE COMMUNICATION NETWORKS 

 
 

Hasan Serdar  

 
Department of Computer Engineering, Faculty of Seydisehir Ahmet Cengiz Engineering, Necmettin 

Erbakan University, Konya  
hserdar@erbakan.edu.tr 

 
 
Abstract 
 
Clustering procedures are utilized to broaden the life of systems and increment vitality proficiency. In 
this study, some clustering algorithms and traffic expectations consider in 5G communication systems 
are inspected. There is a need to explain how to improve the nature of client experience through 
clustering. Understanding the requirements of clients is basic to give the capacity to help various 
situations in smart frameworks. Client mindfulness or client situated plan is a challenge in clustering. 
Inquires about have demonstrated that the usage of clustering plans in 5G systems presents difficulties 
and that clustering procedures created with insightful system determination arrangements can be of 
extraordinary advantage. The present investigations are not perfect in unique frameworks with a wide 
assortment of client situations since they are performed in both homogeneous and low-level 
heterogeneous systems and can't work. Also, when the 5G happens, the issue will turn out to be more 
mind-boggling than customarily rearranged. Different challenges identified with the execution of 
clustering methods in 5G networks are introduced and examined. 
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1. Introduction 
 
The fifth generation wireless communication technology is improving the future pervasive 
wireless systems administration, applications, and user experiences. Ideal models are picking 
up energy in 5G technology details, as they bring cloud local applications closer to end users 
and system associated things, empowering new classes of administrations with challenging 
execution necessities [1,2]. To satisfy the consistently expanding need for information moving, 
every telecommunication organization, just as worldwide institutionalization elements, are 
effectively driving the innovative work of the fifth generation of wireless communications 
[3,4,5]. 
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Clustering in telecommunication frameworks, showed up in the system of specially appointed 
networking, which was proposed as a promising answer for infrastructure denied networks, for 
example, crisis communication power outages or to convey fit for wireless networks [3,6]. A 
clustering calculation can parcel sensors into various clusters. In each cluster, a cluster header 
is chosen to be accountable for producing a transmission plan, gathering information from every 
one of the sensors in the cluster and transmitting the collected information back to the base 
station. Clustering procedures are likewise one of the ways to deal with topology control, which 
can sort out a network into a cluster based network. Various algorithm methods can be executed 
in this structure so as to accomplish explicit targets [1,7,8,9]. 
 
This study offers a review walkthrough on clustering procedures and the most applicable 
research exertions during the earlier years. In this paper, additionally examined the difficulties 
of applying clustering procedures into Internet of Things dependent on 5G systems. 
 
The rest of this paper is organized as follows: Fifth Generation Mobile Communication 
Networks is introduced in Section 2. Clustering Algorithms are given in Section 3. Results and 
Discussion is given in Section 4. Finally, the conclusions of this paper are drawn in Section 5. 
 

2. Fifth generation mobile communication networks 
 
The Fifth Generation wireless communication technology is proposed for future wireless 
networking, applications, and clients' nature of experience. So, 5G wireless communication 
need give higher network limit, accomplish associations with diminished postponement and 
cost, and vitality contrasted with existing wireless innovations. The current networks are 
experiencing an assortment of costly and exclusive hardware, just as hard state flagging 
conventions. At the point when a specific capacity isn't accessible, the cell administrator need 
to supplant existing hardware regardless of whether it is as yet adequate for most purposes, 
which demonstrates the trouble of altering the administration. Consequently, the 5G wireless 
communication framework is required to offer practically identical network limit, and 
simultaneously bolster associated gadgets with various mobile administrations. 
 

 
Figure 1. 5G network use cases [10] 
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A few 5G use cases have been recognized in various administrative bodies and research 
programs where there are continuous endeavors to orchestrate them. The absolute most 
significant use cases that may profit by the millimeter wave advancements, on the entrance, 
backhaul, or both, are laid out in Figure 1 [10]. In the wide range various groups is reasonable 
for various use cases. Use cases served in lower portion of spectrum for tactile internet or 
automated control though higher of this range utilized for extraordinary mobile broadband 
family, cloud administration or 5G early experience. These use cases set stringent necessities 
on the networks decreased inactivity. 
 

3. Clustering algorithms 
 

 
Figure 2. A cluster based network example [11] 
 
 
Topology control should be connected to adjust the network load, increment the network 
versatility, and delay the network lifetime for wireless networks. Clustering strategies are deal 
with topology control, which can sort out wireless networks into a cluster based network. A 
clustering calculation can parcel sensors into various clusters, as appeared in Figure 2. In each 
cluster, a cluster header is chosen to be accountable for creating a transmission plan, gathering 
information from each sensors in the cluster and transmitting information back to the base 
station. In clustered structure, the framework can keep up a more drawn out life by booking the 
obligation cycle between the sensors inside a cluster. 
 
The advantage of clustering is the stability of cooperative connections. Clusters are framed so 
as to amplify the time accessibility of clusters, thus expanding the accessibility of agreeable 
connections. An efficient arrangement of clusters takes a simpler organization of non-
interfering channels. All nodes share a typical control channel for cluster arrangement in 
clustered networks and support while various channels are allotted for information 

27 



transmission. Table 1 abridges the most significant advantages of clustering while at the same 
time featuring the expenses and structure contemplations of applying clustering procedures. 
 
 
Table 1. Advantages of clustering algorithms [3] 
 

 
 

4. Results and discussion 
 

The Fifth Generation wireless communication technology, and Clustering Algorithms have 
been presented previous sections. Now themes of this research will be presented in this section 
and the deficiency in the literature on this subject will be eliminate. 
 
 
Table 2. Themes 

Themes Studies, n(%) References 

5G 30, ( 94% ) [1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,21,23,24,25,26, 
27,28,29,30,31,32] 

5G radio 
access 2, ( 6% ) [10,26] 

Channel 23, ( 72% ) [3,4,5,7,10,12,13,14,15,16,17,18,19,20,21,23,25,26,27,28,29,31, 
32] 

Clustering 32, ( 100% ) [1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24, 
25,26,27,28,29,30,31,32] 

Clustering 
algorithm 18, ( 56% ) [3,5,6,7,8,9,11,12,13,20,21,22,23,24,25,29,31,32] 

Networks 29, ( 91% ) [1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,21,22,23,24, 
25,26,27,28,29,30,31] 

Wireless 
network 
virtualization 

2, ( 6% ) [15,16] 
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Clustering techniques are provide a platform for network topology management and better 
network. Some good algorithms was proposed in [11] (Balanced Energy-Efficiency clustering 
algorithm), in [12] (CAVDO and MA-DTR-based clustering techniques), in [13] (ELA-WF soft 
clustering algorithm), in [22] (LEACH DCHS CM algorithm), in [31] (Routing algorithm). 
 
References that include only classification procedures do not propose new algorithms, but 
examine existing algorithms. 
 
Further research was conducted to determine clustering algorithms in fifth generation mobile 
communication networks. Themes of this research summarized in Table 2. The present 
investigations are not perfect in unique frameworks with a wide assortment of client situations 
since they are performed in both homogeneous and low level heterogeneous systems and can't 
work [1-32]. 
 
Also, when the 5G happens, the issue will turn out to be more mind boggling than customarily 
rearranged. Inquires about have demonstrated that the usage of clustering plans in 5G systems 
presents difficulties and that clustering procedures created with insightful system determination 
arrangements can be of extraordinary advantage [1-32]. 
 

5. Conclusions 
 

In this study, clustering algorithms in fifth generation mobile communication networks were 
investigated. Purpose of this work is to examine the clustering algorithms in fifth generation 
mobile communication networks in field of engineering articles and some papers. The articles 
and papers reviewed were classified into seven categories. These categories are; 5G, 5G radio 
access, channel, clustering, clustering algorithms, networks, wireless network virtualization. 
The results of the articles and papers show that usage of clustering plans in 5G systems presents 
difficulties and that clustering procedures created with insightful system determination 
arrangements can be of extraordinary advantage. In the articles reviewed, the fifth generation 
mobile communication networks were explained and the results of the current studies were 
shared. 
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