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 

Abstract: In recent years there are many research works is 

going on in the 5th Generation (5G) networks. Many 

technologies are explored this area for mobile systems and other.  

era. In this area there are many challenges in which researchers 

will have to work to make network available for the users any 

time anywhere even in dense areas with unlimited capacity of 

data rate, more flexible network, with more battery life, 

information about the hand handled devices. In 5G network 

more improvements and enhancement may be done with 

standard documentation and Enhanced End-to-End 

performance for the users and network also can keep track of all 

devices with latest technologies like with IoT, Artificial 

Intelligence.  

To inspire research work in future, we reveal open problems 

and we have highlighted several challenges related to 5G 

network for heterogeneous data and in various industries. 

Improving spectral utilization is a core focus to cater the 

ever-increasing demand in data rate and system capacity 

required for the development of 5G. 

 

In this paper, we have discussed research work related to the 

5th Generation network and 5G applications, future perspective 

End to End performance and research challenges related to 5G 

network communication. Which is the research prone areas for 

the researchers. 

 

Index Terms: Generation; 5G networks; network traffic; 

end-to-end performance, context awareness, 5G challenges, 

Battery life. 

I. INTRODUCTION 

  During last two decades world has witnessed rapid 

evolution of cellular communication technologies from 2G 

GSM system to 4G Long Term Evolution –Advanced 

(LTE-A). The main motivation has been the requirements of 

more bandwidth and low latency. Alongside throughput 

related performance enhancements, some allied parameters 

like jitter, inter channel interference and connectivity, 

scalability and compatibility with legacy networks are also 

taken under consideration. Bandwidth is the measurement of 

channel capacity or the maximum rate of information 

transfer possible over a noisy channel. It is generally not 

possible to send more data over a noisy channel above the 

Shannon limit and this is the maximum throughput of the 

channel. As throughput is the actual data transfer rate, it may 
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be smaller than the available bandwidth. The other important 

parameter latency is the time delay between the sender 

sending the message and the receiver decoding the same after 

receiving. Latency largely depends on the processing speed 

of each of the nodethrough which the data stream traverses. 

 

In recent years, there have been significant developments in 

the research on 5th Generation (5G) networks. Several 

enabling technologies are being explored for the 5G mobile 

system era. And all the stakeholders from different bodies 

like, Govt. and Private sectors must work in agreement to 

bring 5G to fruition. In our approach we will aggregate the 

5G-related tasks and information from these stockholders. 

 

To inspire future research, we reveal open problems and 

highlight the need for piloting with 5G applications, with 

tangible steps, to understand the configuration of 5G 

networks and the use of applications across multiple vertical 

industries. 

 

Improving spectral utilization is a core focus to cater the 

ever-increasing demand in data rate and system capacity 

required for the development of 5G. 

 

From the first generation, 1G, to the fourth generation, 4G, 

the development and technological advancements in 

telecommunications network systems have been remarkable. 

Faster and better connections have opened for new markets, 

ideas and possibilities, to that extent that there now is a 

demand that surpasses the supply. Despite all these 

advancements made in the mobile communications field 

most of the concept of how the technology works and its 

infrastructure has remained the same. This however, is about 

to change with the introduction of the fifth generation (5G) 

mobile communication. 

 

With the introduction of 5G much of the technology 

introduced will be different from that of previous 

generations. This change extends to include the entire 

infrastructure of the mobile communications system. With 

these major changes, many of the tools available today for 

telecommunications network evaluation do not really suffice 

to include the 5G network standard. For this reason, there is 

a need to develop a new kind of tool that will be able to 

include the changes brought by this new network standard. 

 

In this research work a 
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simulation framework adapted for the next generation 

telecommunication standard 5G is set to be developed. This 

framework should include many of the characteristics that set 

5G aside from previous generations.  

 
 

1.1 The 5G network 

5G is the first telecommunication standard to use frequencies 

in the 24-86 GHz range (Medbo and Zaidi, no date). With the 

use of higher unused frequencies of the radio spectrum will 

introduce problems were signals have difficulties penetrating 

obstacles. These obstacles can be buildings trees or even the 

atmosphere. 

 

 
Figure 1: A picture of (a) the current standard of mobile 

communication infrastructure, with few but powerful cell 

towers and (b) the future infrastructure with the deployment 

of the 5G network. 

 

To solve this a new approach of having several smaller 

cellular towers is being implemented, together with 

advanced technologies like beamforming and massive 

Multiple-Input Multiple-Output (MIMO). These 

technologies combined are expected to increase efficiency of 

the cellular towers and enable higher bandwidths, faster 

connections and lower latencies to the vast number of devices 

being connected.  

In Figure 1, a depiction of the differences between previous 

technologies and 5G technology can be seen and Figure 2 

shows how 5G network is faster than other technologies. 

 

 
Figure 2 Growth of 5G Networks over 3G and 4G networks 

 

 
Figure 3 Network Architecture of 5G 

 

 

The Figure 3 shows the network architecture of 5G, with 

radio network and a network cloud layers and base stations. 

The difference between all the 5 generations LTE’s are 

shown Table 1: 

 

Table 1: Comparative analysis of different Generation 

attributes or network technologies 

 
 

1.2 Key Features of 5G Architecture 

• Lower Latency 

• Huge Number of Connected Devices 

• Decrease of Cost 

• Improvement of Energy Efficiency 

1.3 Applications of 5G Technology [8] 

1) Real time wireless world  

2) AI enabled wearable devices 

3) Internet protocol version 6(IPv6),  

4) One unified global standard.  

5) Pervasive networks providing ubiquitous computing 

 

The organization of this paper is as follows. In section II we 

have covered the state or art related to our research area, 

section III explains objectives of this research papers Final 

Section VII concludes and 

future of the paper. 
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II. LITERATURE REVIEW 

With the first-generation (1G) mobile communication 

network came the possibilities to make the first mobile phone 

calls. Then came the second-generation (2G) mobile network 

that enabled text messaging services like SMS and MMS. 

After that the third generation (3G) mobile network 

introduced light weight video streaming and enabled video 

calling to the public. The fourth generation (4G) mobile 

network then brought us high definition video streaming 

services and is, at the time of writing, the current standard. 

Qualcomm, 2014[20] The next step is the fifth generation 

(5G) mobile network which is expected to push the limits of 

mobile communication. Alongside the introduction of this 

new network technology are many new features to address 

the shortcomings of today’s mobile communication solution. 

 

These shortcomings have emerged as a result of our 

changing habits and increased demand on wireless mobile 

communication.  

Until now the idea of the cellular infrastructure has been to 

build few, but powerful, cell towers to provide cellular 

coverage over large areas. This approach has worked well for 

the comparably limited connected mobile devices and their 

intended use. However, providing enough coverage and 

ensuring stable connections with low latencies are some of 

the many challenges facing the infrastructure today. 

Emergence of these challenges are due to several reasons: 

• A dramatic increase of connected mobile devices. 

• A demand for higher bandwidths to support more 

data transfer. 

• A constant demand for higher connections speeds. 

• A demand for reduced latency of connections. 

• Metropolitan areas getting more densely 

populated. 

 

As we know communication is an essential part of our 

society. Now a days there is era digital world with 

human-to-machine and machine-to-machine 

communication technologies. Over the time as the traffic on 

the network is increasing in seconds with congestion [1]. We 

need a approach that can help in the improvements of these 

problems, that can be achieved by using 5G networks [2], [3]. 

5G networks provides the solutions with efficient and 

cost-effective launch for the society in different areas [4] [5]. 

As the security is also the measure concern for the society for 

securing their data and devices that support of secure digital 

markets [8] [9], [10].  

There are many organizations are working in this area for 

designing an architecture for telecommunication networks. 

Some standards are given by 3GPP (3rd Generation 

Partnership Project) , which is working in 

telecommunication networks [11], that includes many 

requirements which includes various requirement and 

standardization documents for 5G[12].  

Many researchers are working this area and many research 

papers has been published. In this section we have done 

literature survey in the area of 5G networks and security 

requirement for this new approach. Some papers have been 

included in our approach. 

In Paper [13] different challenges included that shows the 

relationship between energy and spectral efficiency (EE vs. 

SE), trade of between these two, rethink signaling and 

control mechanisms for diverse traffic types, visibility of 

invisible base stations, they have also proposed the full 

duplex radio component for 5G. 

Boccardi et al. in [14], covers five disruptive viewpoints 

toward 5G approach, for enhancing the quality of the 

network, they have included traditional base station, how 

these can be more agile for handling the traffic over the 

network. How intelligent devices can help for enhancing the 

quality of network. 

In paper [15] Network densification is explained, they 

explained how space and over frequency are the part of 

network and how user guarantee to enhanced user 

experience. 

In paper [16] authors have done key observations like; 1) 

microcellular capacity is the problem due to its limit, 2) why 

update is required for mobile performance measurement. 3) 

Increasing in the various radio accessing and number of 

devices.  In paper [17[ authors have given 5GNOW project’s 

vision on 5G waveform designing 

In paper [20] and [21] authors have included the problem of 

increasing data on mobiles and how data can be optimized on 

different handheld devices using IoT.  

Paper [3] combines the user’s point of for the old version and 

5G networks. They have included How maximizing 

throughput; how high data rate is available for the users: 

How 5G Network can be secure?  

 

 
 

Figure 4 5G challenges, potential enablers and design 

principles 

 

Paper [22,23] considered the current trends of network uses, 

they have combined all the 5G challenges, enablers and 

design principles, these challenges are briefly discussed in 

Figure 4. They have also included the security challenges on 

traditional approaches (Voice, Data, path security between 

nodes, SIM security etc.).   

They have also included future security challenges for 5G 

networks, like when new business model will be created, 

IT-Driven Network Architecture, Heterogeneous access, 

Privacy Protection than what type security may be arises.   

With 5G, this long-sought 

yet elusive goal finally 

promises to become a 

reality, ushering in new 
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possibilities and opportunities, the extent of which seems 

limited only by our imagination [8]. 

 
Figure 5 Trustworthiness properties of 5G system 

 

III. OBJECTIVES OF REASEARCH WORK 

Based on the literature reviewed we have studied in section 2; 

many works have been done by many researchers related our 

work. In this section, we have studied the 5G networks 

papers, we have concluded from the researcher work that, As 

the traffic on Internet is increasing day by day on 3G and 4G 

wireless technologies. So, there is requirement of 5th 

generation wireless communication networks expected to be 

in 2020 [1], [2]. As technical requirements over currently 

existing technologies (4G) [3] lists the following: 

• Data volume per area for mobile should be 1000 times 

higher  

• Data rate should be up to 100 times higher than normal 

users 

• Connected devices should be up to 100 times higher 

existing 

• Battery life should be 10 times longer for all devices 

• Ende to end latency should be 5 times reducible 

• End-to-end performance should be more  

• There should be information of all connected devices  

It is not a new phenomenon to use modern computers as aid, 

not only the planning and development but also the testing of 

new technologies.  

The shift in mobile communication from a few powerful cell 

towers to many smaller cell towers requires a different 

approach when planning the network infrastructure. 

Increasingly more complex networks will be created with a 

multitude of nodes and connections between these nodes. 

Without the proper tools it will be hard, if not impossible, to 

predict the behavior of this kind of network, due to its 

complexity. 

3.1 The main aim of the 5G networks is to provide the 

following benefits  

• High Data Rate can be achieve using 5G networks  

• Using this approach Energy consumption may be 

decreases  

• Money may be save using this approach  

• Congestion may be decrease on network  

• 5G network also provide the good quality service (QoS)  

• Download and Uploading time will be less  

• It will support heterogeneous data downloading with 

high-Speed and clarity in Voice and Audio Calling  

 

3.2 Main challenges in the 5G network security 

perspectives [28-33] 

 

• Multiple input, multiple output (MIMO). It should support 

the source (transmitter) and the destination (receiver) 

antennas than 4G base stations. 

• Centimeter and millimeter wave. There should be more 

research to handle the spectrum’s high frequencies, and 

including the spectrum’s vulnerability to shadowing 

with extra speed on millimeter wave. 

• Multi-Radio Access technologies. Devices may be 

connected different types of access points at the same 

time using LTE, Wi-Fi or with new approach. 

• Small cells. In rural areas cells and antennas may be 

increased to increase number of option for the user to 

connect any time in these dense areas with more 

capability.   

• Software Defined Networking (SDN). For improving the 

improving flexibility, facilitating centralized control, 

and ensuring easy network slicing, hardware and 

software with planes may be separate.  

• Spectrum sharing. In 5G network spectrums may be 

shared to offer greater capacity with better of these 

utilization, and unique deployment scenarios. 

• Battery life. This is the main issue in all the Generations, 

in 5G network battery life may be increase, which is the 

measure area of research with IoT. 

• Ensuring end-to-end performance. This is the latest area 

of research for 5G network. Wireless connection should 

available for at least the last few feet or without 

“untethered,” with unlimited capacity and infinite 

response” for the users.  

• Contextual awareness. For end-to-end performance using 

this approach, 5G network will be able to understand 

what are the different types of devices are using, and 

which device is connected with network, with some 

information like, Location, Speed utilized, with some 

other parameters. 

• Intelligent data mining on the fly with big data and 

heterogeneous data.  

• Integration of latest approach like Machine 

learning, Artificial Learning, IoT, Deep Learning, 

Cloud Computing with distributed environment and 

intelligent capability to handle 5G network with new 

applications and advantage of an “always connected, 

always untethered, infinite capacity and response 

world. 

IV. CONCLUSION 

Recently there are many researches is going on in network 

Generations and every year improving the network facilities 

for the users with betterment from 1st Generation to 4th 

Generation mobile communication technology. In 5G 

network there may be more enhancement and improvements 

in different areas which we have covered in Section 3.2. 

 

Here we have studied many technologies related network 

communication and future 

of telecommunication 

standards Service with 

different challenges in this 

https://www.sdxcentral.com/sdn/definitions/what-the-definition-of-software-defined-networking-sdn/
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research area. On the basis of research, we have done in this 

paper. 

 

Current fourth generation wireless networks offer many 

important innovations, but still leave significant room for 

improvement towards emerging fifth generation technology. 

Unfortunately, existing deployments do not generally 

provide technical solutions to benefit from context-related 

information, which is crucial to dramatically improve the 

levels of user experience.  There should be intelligent 

networks with unlimited capacity that provide the End-to 

End performance capability   for the user along with their 

locations and other information.  Other thing, the 5G 

network should be able keep all the information related to 

connected devices that will helps to improve the quality of the 

network and adapting the network performance to best serve 

those parameters. 

 

 

 

 

 

The novelty of our research may be relying on Ensuring 

end-to-end performance and context-aware services for 

heterogeneous networks which will be proposed to efficiently 

utilize dynamic context-related data in 5G network. 
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