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Abstract 

Integrating 5G technology with cloud edge computing is now essential for real-time applications 

requiring minimum latency, maximum bandwidth, and reliable connections. This paper explores 

the feasibility and potential of 5G-enabled edge computing in fields such as autonomous vehicles, 

AR/VR, telemedicine, and industrial automation, as well as those managing sensitive data. Edge 

computing removes reliance on centralized cloud structures, enabling application and data 

analysis at the device or network edge, resulting in faster and more efficient system responses. 

5G edge computing offers enhanced security and decision-making for vehicles by enabling real-

time sensor data analysis, critical during crashes or traffic jams. For AR/VR, edge computing's 

low latency ensures optimal operation, smooth visualization, and immersive experiences in 

remote training, entertainment, and collaboration. High-speed, reliable data transfer supports 

telemedicine through remote patient monitoring, advanced consultations, and robotic surgeries. 

In industry automation, edge computing enables intelligent factory operations, proactive 

maintenance, and real-time machine coordination. Three core 5G-enabled edge computing 

features support real-time applications: minimized latency, efficient bandwidth use, and scalable, 

location-aware computational capacity. Operational advantages include fast responsiveness, 

high reliability, and strong data processing rates relative to energy use. 5G also fosters trusted 

integration between networks and devices, supporting automated service innovation. Adoption in 

automated services is set to improve transportation, healthcare, and digital connectivity, making 

5G key for future cloud computing. . 

Keywords: 5G technology; edge computing; cloud edge computing; low latency; high bandwidth; 

real-time applications; autonomous vehicles; augmented reality (AR); virtual reality (VR); 

telemedicine; remote patient monitoring; robotic-assisted surgery; industrial automation; smart 

factories; machine-to-machine interaction; proactive maintenance; immersive experiences; 

location-aware computing; high reliability; digital interconnectedness; next-generation cloud 

computing 

I. INTRODUCTION 
Everything is moving quickly in the new era, including. New 

ideas, gadgets, and technology. The main reason for this is the 

new fifth-generation technology (5G), which needs fast 

speeds, good connections, low costs, quick responses, 

efficiency, and good communication. Also, a review of the 

literature showed that 5G is a major driver of modern 

automation [8]. Making it easier for businesses to use new 

technologies like IoT and AI, for example, by digitizing 

things and finding other ways to use new technology. The 

fifth generation (5G) of new ideas. Streamlines business 

operations by allowing quick responses with little Latency, 

making real-time connectivity and communication possible, 

and making automation better. Steps. Ansari et al. [9] say that 

the delays for 5G are less than 1 ms in both directions, up and 

down. This is very helpful for lowering Latency. 5G is 

excellent for business automation in the digital age. Settings. 

5G, edge computing, and multi-access edge computing are 

also coming together. MEC, or mobile edge computing, is one 

of the fields that is changing how information is stored and 

used. Dixit et al. [2] say that shadow computing and 5G make 

it easier to work with. Processing a lot of IoT data without 

slowing down the network makes things happen faster. It's 
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easier to get to computer resources in MEC environments. 

Latency can be lowered even more by end users, which makes 

real-time solutions better. Some applications, like 

telemedicine and self-driving cars, need specific skills. And 

robots for work, Taleb et al. [5]. According to Hassan et al. 

[1], the side computer in 5G networks makes it easier to scale 

delicate, low-latency applications, which in turn makes 

mission-critical processes easier. 5G and AI also improve 

networks, predictive analytics, and automation as a whole. 

Chen et al. [7] say that using AI-powered 5G networks lets 

resources be allocated to reduce heavy traffic, which improves 

congestion management and performance stability. 

Siriwardhana et al. [4] demonstrate that 5G technology can be 

utilized in augmented reality (AR) and virtual reality (VR) 

applications, enhancing their immersive quality [4]. Also, you 

can have interactive experiences with almost no lag because 

the lag is so low. Links. 5G's features have never been better 

than they are now because they are so new. Has changed the 

business world in a way that has never been seen before, 

adding the idea of innovation [6]. 

II. METHODOLOGY 
The proposed research follows the methodology of literature 

review by analyzing the possibility of edge computing in the 

context of cloud computing based on 5G technology. As a 

source of data that enhanced credibility and recency, peer-

reviewed journals, IEEE conference papers,technical records, 

and industry white papers were considered and only 

publications that were not older than a decade were included 

[1][2]. The existing knowledge about operational failures and 

technological failures and their implications was repeatedly 

identified following a thematic analysis of knowledge with the 

latency reduction, consumption of bandwidth, in terms of 

reliability, scalability, energy consumption, and security [3]. 

The study is further subdivided into three sections to ensure 

the organization of results is easy; Phase 1 constitutes 

objectives and scope of cooperation of telemedicine, AR/VR, 

self-driving vehicles, and automation in the industry [4]. 

Phase 2 sets the requirements of the measures of parameters 

of the metrics and circumstances in Measurables that should 

be measured, which must be in correspondence with both 

actual world values as well as simulated values [5]. Phase 3 

will undertake a feasibility study through the comparison of 

5G transactions with its competitors, some of them including 

4G LTE, Wi-Fi 6 [6][7].  

Phase 1. Objective and Scope Setting  

The initial step defines the desired goal of the research that 

5G network may contribute to the provision of adequate cloud 

edge computing. In the domain of operation and technical 

approach, the study examines the venture of 5G in 

telemedicine, driverless vehicles, industrial, and augmented 

and virtual reality (AR/VR) automation [1]. The demand in 

these two areas requires the latest information on insurance 

through 5G network edge communication. It is extremely low 

as far as Latency is concerned and it is extremely reliable 

(URLLC). Nobody discussing 5G in telemedicine is also 

worried about the knowledge of the efficacy. Indicatively, 

they are capable of enabling improved productivity and 

switching activities in robots with ease besides facilitating 

real-time evaluation (5G) [2]. AR / VR applications should 

have the potential to receive and transmit massive amounts of 

data within seconds without much to no jitter to deliver real 

immersion to the user without developing the feeling of 

nausea [4]. 

The autonomous bridges also need sustained vehicle-to-

everything (V2X) communication that is essential in 

maintaining the traffic traffic and avoiding accidents [3]. 

Industrial automation is concerned with scalability. The 

announcement of the edge computing that is based on the 5G 

technology will allow the small mapping apparatus to oversee 

the vast system of sensors without losing the energy 

efficiency or dependability of the system [5]. Due to the four 

domains the research can be useful in the new technology 

development and also in its use in the practical environment. 

A benefit of such an scoping would be a guideline of how it 

would be viewed. 

The viability of Federal is also estimated on the context in 

which the introduction of 5G is expected to gain the greatest 

significance [6]. We may also compare it with the subsequent 

generation of network technologies and its workability is 

pegged on real-life applications but not solely theories [7]. 

The reason behind the selection of this study is to make sure 

that the study is concentrated, measurable and relevant to the 

business and academic arena. 

Phase 2. Metric Parameters 

 
Fig.1 Visual Representation of Phase 2 Methodology 
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The second one would be to derive and utilize the most 

appropriate parameter measures which can be made to decide 

whether 5G edge computing is possible. The most topical 

ones are Latency, bandwidth, reliability and availability, 

scalability, energy efficiency and security and privacy. All 

such performance provisions are the special provisions of the 

analysis and aid in the support of quantitative and qualitative 

guarantee of viability [1]. Among the significant ones is 

Latency, the 5G reaction time is less than 1 milliseconds, and 

the reaction time of the 4G LTE is 30-50 milliseconds. It 

means that autonomous vehicles and robotic surgery can be 

deployed using the help of 5G [2]. 

The bandwidth experiment evaluates the 5G regulation of the 

huge packets of traffic that are cast by AR/VR and IoT 

sensors: these can be up to 10 Gbps [3]. High reliability of the 

checkstones and their accessibility to the business sector is 

another essential aspect that is also the primary intent of 5G 

[4]. Scalability can be explained as the ability of a network to 

connect with a large number of gadgets at the same time. It is 

true to a greater extent with the smart factories that have 

millions of devices on a network at one go [5]. 

The factor of energy saving also contributes to it as once the 

great numbers of the edges have been deployed consume less 

energy but the final goal is to make things to be conducted in 

a more decent way. Two of 5G features that have been 

enabled to save energy include spectrum utilization and 

adaptive network slicing [6]. The study on security and 

privacy is geared towards pressure on the vulnerabilities 

within the periphery as a result of the distributed architecture 

thereby softening the possible attack vectors. In the response, 

people are striving to seek advanced encrypted versions and 

multi-factor authentication systems and trusted execution 

systems [7]. 

Phase 3. Feasibility Assessment 

 
 

Fig.2 Iterative Flowchart of Phase 3 Research Design 

By comparing 5G-enabled edge computing with rival 

technologies such as 4G LTE, Wi-Fi 6, and wired broadband 

solutions through feasibility assessments and data synthesis of 

the identified parameters, the end phase of these stages 

integrates the findings [3]. This stage evaluates both the 

technological and operational viability of the technology, 

including whether its architecture and parameters are suitable 

for broad adoption [1] and whether it will function effectively 

in practical applications. In terms of Latency, simulation, and 

empirical techniques have demonstrated that 5G edge 

computing outperforms 4G, and applications that were 

previously infeasible on older networks can be validated [4]. 

Despite 5G's ultra-reliability, reliability, and availability, 

analysis shows that there are still specific barriers to its 

widespread use in rural and underdeveloped areas [6]. 

Scalability Tests Hold Promise for Widespread IoT 

Implementations.  

Nonetheless, infrastructure investments and standardization 

continue to be limiting factors [5]. While there is a noticeable 

decrease in energy consumption per device due to 5G network 

slicing and edge offloading, the overall energy infrastructure 

requirements are significantly higher than those of legacy 

systems, as indicated by energy efficiency analysis. 7. 

Security is another feature that is frequently discussed because 

of edge vulnerabilities that necessitate security for intrusion 

detection and encryption [6]. While 5G offers clear benefits 

over other technologies in terms of Latency, bandwidth, and 

scalability, significant trade-offs must be considered in terms 

of cost, energy, and security. According to the feasibility 

study that followed, 5G edge computing may be feasible in 

high-priority areas; however, complementary innovations and 

regulatory frameworks must accompany edge computing to 

ensure sustainability [2]. Since this comparative method lends 

credibility to the analysis, these possibilities and difficulties 

are taken into account in a practical setting. 

III. RESULTS AND FINDINGS 
A. BANDWIDTH 

 
Fig.3 Bandwidth Comparison between 4G LTE and 5G 
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Fig.4 Latency Comparison of 5G Network against 4G LTE 

The recently developed network, the fifth generation (5G), has 

exponentially more bandwidth than the fourth generation (4G 

LTE), which allows bypassing the latter and connecting at a 

higher and more efficient pace. Field tests have shown that 5G 

has very high throughput compared to 4G when over long 

distances and over mid distances [17]. Speed 5G has an 

expedient capacity to support incredibly high-speed and 

minimal amounts of one delay, rendering it advantageous in 

automation-intensive comprehensive settings, innovative 

technologies, self-driving vehicles, sportswear, and IoT 

(Internet of Things) [8]. 

B. RELIABILITY 

 

Fig.5 Availability Bar Graph between 4G LTE, Wi-Fi 6, and 

5G URLLC 

The current 5G technology has unobtrusive and near-instant 

hyper-reliable communication on the URLLC scale, which 

significantly surpasses 4G LTE and Wi-Fi 6, particularly in a 

mission-critical mode. Scientific testing also shows that 5G 

will provide 99.9995% availability and less than 10 ms to 

telemedicine, automation of industry, and cars. Its network 

slicing and redundancy result in wide connections even at 

impressive load rates, where older networks would have 

broken (note that almost all of the current leading wireless 

communication service companies support network slicing 

capability) [18]. 

 

 

 

C. SCALABILITY 

 

 

Fig.6 Scale of Application in Industrial Automation, 

Telemedicine and AR/VR of 5G + Edge Computing, 

Ethernet and Wi-Fi + LTE 

5G networks and Edge Computing exist in harmony to ensure 

that older technologies can be less scalable. In fact, its 

network slicing of 5G technology enables robots to be 

controlled by more waves than Wi-Fi or Ethernet in the case 

of industrial automation [10][12]. The same case can be 

applied to telemedicine [11][13][14], which will need large-

scale IoT patient monitoring, which is superior to Wi-Fi and 

LTE. 5G has a zero latency and is enhanced in AR/VR 

[15][16], hence it will be able to support thousands of 

immersive sessions simultaneously, which older networks 

cannot. This places 5G as the most suitable option for real-

time, device-intensive, and immersive apps. 

D. SECURITY AND PRIVACY 

In the analysis, it is seen that 5G edge computing has superior 

security capabilities as opposed to 4G LTE, Wi-Fi 6, and 

wired broadband, particularly with sensitive computing. Ultra-

reliable low-latency communication (URLLC) and highly 

developed encryption of the 5G provide a safer environment 

than older networks in the context of remote surgeries in 

telemedicine [19]. In the case of AR/VR, 5G reduces the risk 

of data leakage by network splicing, which is persistently 

challenged by Wi-Fi 6 [20]. In automating industries, 5G 

enables fast and safe IoT, but it is infringing on privacy in the 

event that policies are not effectively implemented [21]. On 

the whole, an alternative can be 5G, though it is still necessary 

to implement a backup. 
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Fig.4 Table Graph of Security Features Present in Different 

Networks in Fields of Telemedicine, Industrial Automation 

and AR/VR 

IV. CONCLUSION 
The measured numbers show that 5G technology is better than 

earlier technologies in terms of bandwidth, reliability, 

scalability, and security. According to test reports, 5G has a 

maximum bandwidth speed of 1000 Mbps, which is ten times 

faster than 4G LTE's 100 Mbps. The bandwidth also exceeds 

the recording of the quicker data exchange by a significant 

amount. Comparing reliability shows that 5G URLLC has 

99.9995% availability, which is better than Wi-Fi 6 (99.5%) 

and even worse than 4G LTE (99%), and lowers Latency to 

less than 10 ms, which is vital for telemedicine and 

autonomous systems. Scalability scores also continue to work 

in favor of 5G. For example, 5G + Edge scored 10 out of 10 

compared to Wi-Fi/LTE, which scored 5, and Ethernet, which 

scored four and below, in both industrial automation and 

AR/VR applications. 5G can support thousands of IoT or 

immersive sessions at the same time. For privacy and security, 

Edge 5G also supports end-to-end encryption and network 

slicing. On the other hand, 4G can only start basic encryption. 

Wi-Fi 6 has roaming distances that don't stop video streaming 

for remote surgery and AR/VR, but they do pose privacy 

threats unless well-crafted policies are enforced. These 

numbers tenfold increase in bandwidth, availability of 

99.9995, and less than 10ms latency, and leading-percentile 

scalability and security ratings prove that 5G edge computing 

is the most resilient and dependable platform of telemedicine, 

augmented-reality/virtual-reality, and industrial automation. 
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