
 

SJIF Impact Factor (2025): 8.688| ISI I.F. Value: 1.241| Journal DOI: 10.36713/epra2016          ISSN: 2455-7838(Online) 

EPRA International Journal of Research and Development (IJRD) 
Volume: 10 | Issue: 10 | October 2025                                                                    - Peer Reviewed Journal 

 
 

2025 EPRA IJRD    |    Journal DOI:  https://doi.org/10.36713/epra2016      | https://eprajournals.com/ |205 |  

 

IMPACT OF 5G TECHNOLOGY IN IOT ENVIRONMENT 
 
 

T. Amalraj Victoire1, M. Vasuki2, B. Gajalakshmi3* 

1Associate Professor, Department of Master of Computer Application, Sri Manakula Vinayagar Engineering College, 

Pondicherry, India 
2Associate Professor, Department of Master of Computer Application, Sri Manakula Vinayagar Engineering College, 

Pondicherry, India 
3 PG Student, Department of Master of Computer Application, Sri Manakula Vinayagar Engineering College, 

Pondicherry, India

 

 

ABSTRACT
The transition from 1G to 5G has transformed the view of communication as fast, low latency, and very high-level connectivity. This 

paper reviews the implications of 5G on the Internet-of-Things (IoT) ecosystem based on its much-improved near real-time data 

transfer, ultra-reliable connectivity, and connectivity through all levels of devices. The possible uses of AI and LSTM for predictive 

analytics, anomaly detection, and ultimately autonomous decision making in the areas of health care, smart cities, Industry 4.0, and 

logistics are considered. There are many positives in addition to security and costs of infrastructure and computing. The potential for 

the future may include federated learning with LSTM, and continued development of 5G into a more intelligent, secure, and 

autonomous use of IoT applications. 
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1. INTRODUCTION 
The progression of wireless communication stands today at the point of convergence from 1G analog voice, to 2G messaging, 3G 

internet, and 4G broadband. Now with billions of devices connected, 4G faces challenges with latency, bandwidth, and scalability. 

5G technology leverages ultra high-speed capabilities, low latency, and massive connectivity of devices to address these challenges. 

In the IoT ecosystem, 5G wireless technology will enable real-time data transfer and smart automation across the healthcare sector, 

smart cities, and industries. For example, in the healthcare sector, wearable devices, leveraging AI models like LSTM, will be able 

to monitor a patient’s health and predict health risk - all enabled via interconnected 5G wireless technology. For smart cities sensors 

that are interconnected will improve traffic systems and overall energy systems of the city could all operate a shared connection 

through 5G. For industries connected devices will enable robotics, predictive maintenance and real-time monitoring. The merging 

of 5G wireless, AI, and IoT create further opportunities for predictive analytics, anomaly detection, and autonomous decisions. 

However, there remain some barriers to this framework including security risk, high cost of infrastructure to enable IoT, and 

computation related complexity. Some attempts are being explored to barriers are overcome, to include; blockchain, edge AI, and 

federated learning. All in all, the merging of 5G, IoT, and AI represents a monumental step towards a secure, scalable, and smart 

digital ecosystem. 

 

2.LITERATURE SURVEY 
Harri Mustakangas (2020) The research examines how 5G, cloud, and fog computing contribute to the evolution of Industrial IoT. 

The advantages of such technologies include their speed, low latency, and seamless integration into smart factories. Although there 

are advantages, as noted in the article, barriers exist to implementation due to the cost structure and non-standardized processes. 

 

Monika Lamba, Pawan Sen, Sahil Suman, and Sachin Kumar (2023) This article describes the potential of 5G systems in the domains 

of healthcare, transport, agriculture, and smart cities. Low-cost devices, close integration of edge computing, and use of AI to 

process high streaming data has the potential of reducing time and costs of updating healthcare, transport systems and agriculture 

models. Not all costs can be minimized, however, as implementation relies on infrastructure and security risks must be considered 

and minimized. 

 

Shivam S. Chavan, Prajakt P. Ingole, Yuvraj K. More, Samarth G. Kajale, Jitendra Musale, and Rama Gaikwad (2023) In this 

research article, authors demonstrate the importance of 5G, highlighting optimal use and charging 3 billion IoT devices, reducing 

latency and congestion. eMBB, edge computing, and AI all assist in optimal and real-time communication, but security barriers and 

integration remain significant issues.  
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Rounak Polley, Surya S. Sharma, Anirban Bhar, and Shyamapriya Chatterjee (2023) The research discussed the implications of 5G 

in the domain of automation systems, healthcare and smart grids. High gigabit speeds (G) and ultra-low latencies (U) improve or 

assist in reducing the time to market and developing mechanisation models that advance Industry 4.0. Spectrum costs, limits of 

embedded privacy and compatibility impact the scaling of 5G, preventing implementation: 

 

In Shravika J. P., Shreya P. J., Shreya R., & Shreyas K. (2024), we seek to demystify 5G with respect to the potential scalability 

IoT has, along with the vulnerability cybersecurity issues present. Sometimes the impact of IoT on transforming business can be 

substantantiated to supply chain and policing given the overall speed (executing actions) will improve if the edge computing and 

AI improve. Protection of privacy while transitioning from 4G to 5G will still be protection issue while devices need solid security 

(everything connected) but at a cost of the consumer (i.e., expected high expense for application). 

 

3.EXISTING VS PROPOSED SYSTEM 
Aspect Existing System Proposed System 

1. Network 4G/Wi-Fi, slow speed, and limited 

coverage. 

5G, ultra-fast speed and wider coverage. 

2. Latency High latency (30-50ms), slow response of 

important apps. 

Ultra-low latency (<1 ms), fast response of 

real-time apps. 

3. Connectivity Limited number of devices can be 

connected, limited capacity. 

Massive connectivity (number of million 

of devices/km^2). 

4.Data Processing Mostly cloud centralized processing, 

slower response. 

Edge computing + AI (LSTM), a strong 

response to analyzing data locally. 

5. Decision-Making Reactive: Communicates after the 

occurrence of events. 

Proactive: Detects possible generating 

disruptions to automate decisions. 

 

4. WIRELESS NETWORK DEVELOPMENT 
When considering mobile networks, what we are reflecting on is how we have changed our methods of connection over the years. 

Each generation of mobile networks has not only delivered faster connectivity speed but has also supported technologies that were 

once beyond our wildest fantasies.  

• 1G (1980s): What would become the first mobile communications, was all analog, only allowed for voice calls, was 

extremely unreliable, but was the first time we could actually talk to people wirelessly.  

• 2G (1990s): The first digital generation of wireless technology brought with it text messaging!! In the 90's, we became 

accustomed to sending small amounts of data on the mobile devices. We began using our phones for more than just talking!  

• 3G (2000s): We could now use the internet while on the go!! we could now browse web pages, check our email, and make 

video calls on our phones. It wasn't the fastest internet, but it definitely changed our habit with mobile phones.  

• 4G (2010s): Through 4G, our phones became part of the internet explosion! As mobile data got much faster, we began to 

stream videos, use social media and finally felt comfortable using mobile apps! However, as billions of devices connected 

and mobile data traffic increased, we started to see limits in 4G technology, primarily speed, latency, and ability to manage 

larger amounts of data traffic. 

• 5G (2020s): 5G can change everything. 5G is more than just the ability to watch videos quicker - the large-scale rollout of 

5G, gives us the ability to build a lot lot more use cases we could never even dream of. 

 

5. IOT ECOSYSTEM IN THE 5G ERA 
5.1 Role of 5G Features 

5G is more than just an improvement in mobile networks, it is set up to act as an infrastructure for the IoT ecosystem. Because of 

the ultra-high speed, devices can send and receive multiple amounts of data in seconds allowing for applications like HD video 

surveillance, real-time health monitoring, or manufacturing production automation to occur without a hitch. Low latency, which 

improves performance, avoids delays by as much as a millisecond. The origin of this is critical in interventions like driverless car's 

avoidance of accidents, surgeons who are using robots to perform surgery, and smart grids to balance energy in an instant. The 

ability to support massive device connectivity, which considers that millions of devices may join in a given enclosed space, is 

certainly how entire smart cities can be a reality and operate where sensors, homes, vehicles and industries work together.  All of 

these factors contribute to a reliable, efficient, and scalable environment for IoT to work preform. 

 

5.2 Real-time IoT Data Generation 

With the introduction of 5G, IoT devices will shift from passive observers to active deciders. The sensors in a car, a hospital, a farm, 

and a factory will continually be generating a stream of data that could be processed in real time thanks to the ultra-low latency 

characteristics of 5G. 
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6. MERGING AI, IoT AND 5G 
The merger of AI, IoT, and 5G is creating the foundation for the digital transformation of the future. 5G is designed to connect 

billions of devices and maximize speed along with ultra-low latency. AI provides these technologies with their intelligence and 

insights from IoT data - transforming IoT data into actionable information - represents a new and powerful ecosystem based on 

speed, connectivity, and intelligence. 

 

AI can also elevate IoT systems to provide a higher level of intelligence in supporting devices to identify trends within the 

organizational context, learn from experience and act autonomously. Not only do IoT devices collect data, but they also become 

decision makers in conjunction with machine learning. For example, LSTM algorithms can identify continuous streams of data and 

learn patterns, anomalies, and even whether there is a prediction of a potential failure before it happens. 

 

Predictive analytics and anomaly detection is one of the biggest benefits of AI in 5G-enabled IoT. For example, AI could predict 

when a machine in industry is about to go down to reduce costly downtime. In healthcare, wearables will continuously monitor 

patient vitals and alert the doctor before the patient worsens. AI could also detect anomalies in the data - for example, above average 

network traffic, devices behaving strangely, and assess whether this is indicative of a problem in the technical network or a malicious 

event like a cyberattack giving the organization the opportunity to be proactive in its response rather than reactive. 

 

7. LSTM ALGORITHM FOR IOT DATA ANALYSIS 
IoT devices are continuously providing ongoing streams of time series data that relates to time, like temperature readings, heart 

rates, traffic data, or the vibrations of industrial machines. All time series data types share similar properties of each new observation 

being somehow tied relationally to previous observations. Typical machine learning models do not adequately allow for presenting 

long continuous strings of time series data. Long Short-Term Memory (LSTM) networks are useful in such situation. LSTM is a 

particular type of Recurrent Neural Network (RNN) where a learned memory cell `remembers` helpful patterns in the data when 

time lags are long and `forgets` noise in the observations. This is especially beneficial when analyzing IoT device data because 

LSTM networks can help detect anomalies, forecast the next event, and support a decision making event that is proceeding in real 

time.  

The role of LSTM in AR+ context can be caught in a brief flow of steps:  

• IoT Devices: Ordinary sensors such as wearables, smart meters, and or factory machines are continuously recording, recording 

and collecting live data. 

• 5G Network: Using a 5G network, the data is streamed to the cloud in realtime, with high-speed transmission that is near-zero 

latency and is reliable. 

• Edge computers: Instead of sending everything to a cloud server, we can run the data on the edge of the network, at the origin to 

navigate any latency while processing. 

• LSTM Model: The data is now cleaned and pre-processed and fed into the LSTM model. Learning occurs to establish patterns, 

identify anomalies and provide a prediction. 

• Predictions & Decisions: The insights are turned into actions in near real-time for example, the smart watch notifies the doctor of 

a prior event denoting an abnormal heartbeat, the smart traffic management system routes vehicles around excessive traffic sooner, 

or the factory predicts at the moment of failure of a machine. 

 

8. APPLICATIONS OF USING 5G IN IOT 
8.1 Healthcare: Monitoring Patients and Predicting Diagnosis 

It is the convergence of 5G, IoT, and LSTM that transform how care is delivered to patients in healthcare. Devices that wear on the 

body, such as smartwatches and health sensors, can continuously monitor the patient's vitals like heart rate, blood pressure, and 

oxygen saturation. The speed afforded by 5G allows for this data to be sent back to doctors and hospitals almost instantaneously. 

LSTM models can then analyze this continuous stream of data and detect anomalous behavior and even predict health hazards. For 

instance, an abnormal heartbeat could signal a notification to the doctors, such that the healthcare team could be prevent ahead of 

impending larger health event. This ultimately leads to earlier diagnosis of issues, tailored care for individuals, and ultimately a 

much safer experience for the patient as a whole. 

 

8.2 Smart Cities: Traffic Forecasting and Energy Management 

Smart cities rely on specific sensors, those found within the roads, inside the buses and at the power stations. This is because citizens 

rely on the devices inside the smart cities systems to operate the daily time-dependent aspects of their lives. 5G connects the devices 

real-time without delay. This means there are limits on the data which can be aggregated and analyzed in real-time. The LSTM 

models can process data from smart city systems to predict future traffic conditions, suggesting traffic signals need to shift when 

traffic patterns change. On the energy side, the smart grid can predict power demand through the use of LSTM and manage energy 

supply and demand, reducing waste and cost. This both increases efficiency while making our cities greener and safer. 
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8.3 Industry 4.0: Predictive Maintenance and Automation 

Current factories are realizing Industry 4.0, indicating that full factories have IoT sensors monitoring machines and production lines. 

In combining IoT + 5G together, information can be relayed instantaneously, and with LSTM models, ware and tare can be detected 

along with predictive modelling for failures. Extensive predictive modelling can be termed predictive maintenance, as virtually all 

breakdowns can be avoided, along with costly downtime and substitution costs. At the same time, automation is becoming "smarter," 

meaning industrial robots and machines are reacting in real time to changes of condition on the production floor. This affords gains 

in productivity, reducing costs, and providing an overall more reliable industrial eco system. 

 

8.4 Logistics: Monitoring the Supply Chain in Real Time 

In logistics, timing and accuracy are essential. IoT sensors monitor goods while on the move as they go through warehouses, carrier 

trucks, and even customer delivery points, collecting information about location, temperature, and potential quality. The advent of 

5G technology allows for real-time communication ability that will allow this information to disseminate rapidly through the supply 

chain, and LSTM models can predict delivery delays, suggest route changes, and monitor change in temperature for goods/services 

characterized as perishable (food, medicine, etc...). This results in companies losing less of their products and services, and providing 

a higher level of service to customers. 

 

9. SECURITY CONCERNS IN A 5G-ENHANCED IOT ENVIRONMENT 
Moving to 5G is accomplishing faster, more intelligent, better-connected IoT, but is also drastically increasing the security risks. 

With billions of devices constantly able to communicate with time-sensitive data, the attack surface increases tremendously. Every 

sensor, wearable device or smart appliance can become an entry point making it harder to prevent threats, including data siphoning, 

denial of service, and unwanted access to simply name a few. One vulnerable device can undermine the entire environment, and 

this creates fear in critical areas such as healthcare, autonomous transportation, smart cities and industrial automation, because all 

it takes is one device (even one of the smallest) to introduce risk or randomness to potentially cause catastrophic harm. 

 

Fortunately, some sophisticated security measures are being developed. The use of blockchain technology will provide a secure and 

tamper-proof transaction history, which can establish trust and transparency among devices. Intrusion detection systems based on 

AI can monitor abnormal traffic and can continuously assess traffic to identify behavioral differences from established patterns. 

Other methodologies like anomaly detection and predictive threat assessment using LSTMs can help to observe data flows for 

legitimate differences in behavior and predict if the data feed will be tampered with in the near future. A layered defense mechanism; 

like trusting blockchain, AI for anomaly detection, and LSTMs for predictive intelligence can produce increased resiliency to 

negative consequences that security vulnerabilities might introduce. Overall, hybrid intelligent security will continue to maximize 

the benefits of the 5G-enabled IoT ecosystem architecture while safeguarding against safety and privacy violations. 

 

10. BENEFITS OF INCORPORATING 5G-IOT WITH LSTM  
The integration of 5G, IoT, and LSTM forms faster, intelligent, and more efficient digital ecosystems. 5G’s rapid speed and broad 

connectivity enables IoT devices to transmit information almost instantaneously, and LSTM make effective use of that information 
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to provide actionable insight rapidly. This empowers systems not only to act quickly in real-time but also to predict issues and act 

intelligently in advance of any interventions.  

 

Key benefit to this is real-time analytics, which is necessary in such things as patient monitoring, traffic management, or an 

assessment of industrial machinery. The experience of receiving and acting on data can go from minutes to seconds, which leads to 

better and less risky decisions that create better outcomes.  

 

As IoT ecosystems continue to grow, 5G has the capability of dealing with millions of concurrently and connected devices. Likewise, 

LSTM can deal with vast amounts of information processing and refinement without using unnecessary resources. Together these 

technologies provide intelligent, cost-effective management of a connected eco-system in healthcare, cities, and industries. Overall, 

our consideration of the coming together of 5G, IoT, and LSTM systems is to enhance reliability, decrease uncertainty, and create 

adaptive, self-improving systems that enable a connected world with effective future-think. 

 

11. BARRIERS AND CHALLENGES 
The merging of 5G, IoT, and LSTM is a thrilling technology advancement; however, delivering on the promise of the technology 

also involves resolving a set of challenges. One challenge relates to the costs associated with the infrastructure deployment of a 5G 

network such as the installation of wireless access towers, installation of 5G base stations and other advanced hardware. These costs 

could cause delays in 5G deployment and uneven access to the technology especially in developing areas.  

 

Second, LSTM networks, while powerful tools for analyzing time-series data from IoT, have a high computational cost in terms of 

needing many computing resources and large amounts of historical data for training and this may prove challenging to scale often. 

Third, issues of privacy and security are also major challenges. With so much sensitive personal and location data being transferred 

over a 5G network, the potential for cybercriminals and malicious actors to covertly exploit access to this data increases. Meaningful 

encryption, authentication, and responsibly collecting and distributing data must be at the forefront of the every processes. 

 

In conclusion, 5G, IoT, and LSTM pose much potential impact in healthcare, smart home environments, and behavioral health 

sciences; however, issues related to cost, computational demand, and data issues of privacy must be addressed in order to create 

meaningful, secure, equitable, and sustainable processes in the digital ecosystem. 

 

12. DIRECTIONS FOR FUTURE RESEARCH  
There are many interesting options for future work at the intersection of 5G, IoT, and LSTM, which is still developing. Research 

requires increasingly more intelligent, faster, more secure, and more autonomous methods to combine these technologies. One of 

the anticipated directions of future research will include the combination of LSTM federated learning techniques at the edge of the 

network. 

 

In the future, the introduction of 6G will further enhance this fusion. With extremely high speeds and built-in intelligence, 6G could 

give IoT systems the ability to operate with more autonomy. Devices may be able to communicate, predict and respond without 

human involvement while also self-organizing, self-healing, and self-optimizing. These developments will strengthen the belief in 

a fully intelligent IoT ecosystem. 

 

In summary, the future of IoT enabled by 5G, in combination with LSTM, and A.I., involves increased intelligence, more security, 

and more autonomy. These technologies will be the next wave of digital transformation, allowing for smarter industries, greener 

cities, safer health care, and more transparent services that will ultimately change our everyday life in a hyper-connected world. 

 

13. CONCLUSION  
The combined force of 5G, IoT, and LSTM is developing a very powerful digital ecosystem beyond connectivity as, 5G provides 

the ultra speed and massive capacity, IoT produces real time data across a range of domains, and LSTM takes the data and produces 

usable information. The artificial intelligence and blockchain give security to the deployment of all of these networks which allows 

them to be trusted. This integration signifies the emergence of a digital era that is adaptive and proactive where systems connect 

people, decisions, and actions in real time. 
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