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Abstract: 
Most business or government services are implemented in a web or cloud-based environment 

nowadays. For this purpose, websites, mobile applications, and cloud-based services are 

established in cyberspace so that services may be accessed at any time, from any location. 

India is one of the largest smartphone marketplaces and an attractive location for smartphone 

manufacturing multinational corporations. According to data and statistics from Statista.com, 

India is one of the leading nations with a substantial mobile user market. In 2017, over 134 

million cellphones were sold in India, which is a significant number. According to a separate 

study, the number of people in India who use smartphones is expected to almost reach 450 

million by the year 2022. There is a need to improve the performances of present 4G and 

upcoming 5G Net-work technologies so that a better level of performances may be obtained 

in the net-work environment in order to support the massive load of smartphone wireless 

networks. This book focuses on the presentation of the outcomes of advanced 4G and 5G 

wireless net-works simulated utilizing the advanced implementation tools of cupcarbon. 

 

Keywords: Mobile Network, 4G & 5G Network, and Related Technologies An Analysis of 

the Performance of 4G & 5 Network, as well as Mobile Wireless Communications. 
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Introduction 

There are already more than 20 mobile operating systems being used in smartphones, each 

with their own app stores and libraries [1, 2]. If a company wants to gain a competitive edge 

and improve its marketing, it will undoubtedly be eager to create mobile apps for all 

platforms in order to make its mobile-based services available and accessible on a variety of 

platforms and devices [3]. Dealing with compatibility concerns with large platforms and 

devices is one of the biggest obstacles in developing mobile apps [4, 5, 6]. 

It is necessary to have access to an environment that is integrity conscious in order to 

evaluate 4G and 5G based advanced net-works and achieve greater levels of speed and 

performances in wireless net-works [7, 8, 9, 10]. In doing so, the next technologies may be 

improved on a variety of factors. 

 

 

Figure 1: 5G Network Environment 

 

As shown in the image, the 5G-based net-work environment has several modules, making it 

possible to access large modules that need performances [11, 12]. 
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Table 1: Platforms for Mobile Wireless Applications Based on 4G and 5G [13,14, 15, 16] 

 Bada   Amazfit  -os Android  

 FunTouch  Firefox  -os  Fire  -os 

 Yun  Windows -Phone   Web  OS  

 Cyanogen -os  Color  - OS  BlackBerry  

 IOS   Fuschia  Flyme   OS 

 Lune   Lite  -OS  Kai  OS 

 MeeGo   Maemo   MIUI  

 Pixel UI  Palm   Nokia Asha platform  

 Sailfish   QNX   Pure   -OS 

 Ubuntu Touch   Tizen   Symbian Mobile  

The three kinds of smartphone applications that may be used in environments with wireless 

net-works based on 4G and 5G are listed below [17]. 

 

 Native applications [18] 

 Applications for Many Platforms [19] 

 Hybrid applications [20] 

 

4G and 5G Simulation Technologies for simulating 

The simulating tools also technology utilized in order to represent the viewpoints 

and components of advanced wireless Net-work are included in the following list 

[21, 22]. The software and simulation’s packages that are discussed further down 

are often used while simulating 4G & 5G Net-work [23, 24]. The software suite are 

NCTUNS, WEBNMS, CORE, OpenIoT, MiniNet, PARSEC, IMUNES, GNS3, 

NETSIM, MIMIC, JSIM,  GLOMOSIM,  Ns3 mmWave, DSA, PSIM, Ns3, Zetta, 

NS2, Node-RED, VNX / VNUML, Shadow, CISCO Packet Tracer, Cloonix, 

IoTivity, SNMP, PHYSIM, QUALNET, OMNET++, PeerSim, JIST / SWANS, 

TRAFFIC, OPNET, NetKit, CNET, MOBIREAL.  
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Table 2: Major Differences Between 4G and 5G Technology [29, 30, 31] 

Specifications 4G Technologies  5G Technologies  

Bandwidths 2 Megabits per -2nd 

to 1Gb per -2nd 

1Gb per -2nd and higher as 

per need 

Data _Rate 1 Gb per -2nd 10 Gb per -2nd 

Advent 2010 2015 

Density 1000/Km
2
 1000000/Km

2
 

Service Factors HD Streaming Wearable Technologies 

Transmitting Time 

Interval 

1 ms 100 µs (minimum.) to 4ms 

(Maxam.) 

Latency 10 ms <1 ms 

Multiple Access CDMA CDMA,BDMA 

Frequency Band 2-8 GigaHz 3-300 GigaHz 

Spectral Efficiency 30 b/s/Hz 120 b/s/Hz 

Mobility 350 Kmph 500 Kmph 

Core net-work All IP net-work IP net-work with a flatter 

topology and 5G net-work 

connectivity (5G-NI) 

Key standards Convergence of all 

forms of access, 

include OFDMA, MC-

CDMA, and net-work-

LMPS 

CDMA and BDMA 

 

More points are shown below [32]. The mobile phone net-work utilizing 4G technology 

offers a wide range of services, include Internet TV, IP Telephony, HD Live Video 

Conferencing, Cloud Services, HD Live Gaming, 3D TV, and Multimedia Transmitting at a 

Speed of 100 mpbs [33, 34, 35]. The fundamental technology of the 5G cellular network is 

quite advanced, with a high level of precision and little latency. It is anticipated that 5G 

networks would operate with very little downtime and at astounding speeds of up to 10 Gbps. 

[36, 37]. Research and development activities have greatly expanded in order to implement 

5G technology and reach a higher degree of accuracy. [38, 39, 40]. 
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Performance Assessment Using 4G and 5G Network Simulation 

Using CupCarbon's sophisticated simulator, The capabilities of 4G and 5G networks, which 

have upgraded characteristics to the main points of modern wireless technologies, are 

evaluated in order to maximize connectivity and efficiency. [41, 42]. 

 

Figure 2: 5G Network Simulating 

In order to thoroughly analyze the packets and logs, the graphic shows how connections and 

bandwidth characteristics are examined in various modules of the simulated 4G and 5G 

networks. 
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Figure 3: Network Connections and Associations 

 

The following variables and parameters may be recorded in the results of the net-work 

simulation and implementation. 

 Execution speed, complexity, and duration. 

 Latency. 

 Performance. 

 

The results of the simulation demonstrate that a 5G-based network implementation has the 

least amount of latency and is extremely efficient overall. 
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Figure 4: Elements of Performance in Advanced Network Scenarios 

 

 

Figure 5: Logs Recording the Analysis 
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Figure 6: Performance Evaluation 

 

Table 3: Evaluation of Parameters 

Simulation 

Scenario 

Security 

(4G) 

Security 

(5G) 

Latency 

(4G) 

Latency 

(5G) 

1 74 84 91 72 

2 78 84 89 76 

3 76 94 88 70 

4 70 83 84 78 

5 73 90 95 76 

6 74 95 89 72 

7 80 96 84 79 

8 72 86 84 76 

9 72 94 82 73 

10 70 94 98 73 
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Figure 7: Parameter analysis 

 

Table 4: Evaluation of Speed in Points 

Execution Time (5G) Execution Time (4G) 

267.8571429 165.2892562 

89.28571429 165.2892562 

89.28571429 165.2892562 

267.8571429 247.9338843 

267.8571429 82.6446281 

178.5714286 82.6446281 

178.5714286 82.6446281 

178.5714286 165.2892562 

178.5714286 82.6446281 

267.8571429 82.6446281 
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Figure 8: Analysis of Parameters 

 

In the 5G-based net-work environment, the speed and other aspects have been shown to be 

better when compared to the 4G-based implementations. This conclusion was reached after 

the results on numerous metrics were analyzed. 

 

Conclusion 

The performances of mobile applications may be assessed utilizing several cross-platform 

frameworks for research and development. It is possible to create the same application 

utilizing the Cordova, Corona, as well as related frameworks. After development and 

deployment for certain devices and platforms, the capabilities of alternative development 

environments may be evaluated, enabling the selection of the best development framework 

for creating mobile applications to be found. In order to assess overall performances, the 

assessment of 4G and 5G is done in this article. 
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