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Abstract--- The advent of 5G wireless technology is transforming strategic telecommunications networks by providing unmatched speed, ultra-low latency, and enormous connectivity. These improvements clear the path to revolutionary applications in defense, emergency response, and management of national infrastructure. Current telecommunication approaches are overwhelmed by narrow bandwidth allocation, bottlenecks of latency, and a lack of scalability, which degrade responsiveness and operation efficiency in critical situations. In response to these weaknesses, the designed framework combines 5G network slicing with Multi-Access Edge Computing (5G-MEC) to allot network resources dynamically and bring computative power close to the edge of the user. The framework guarantees efficient separation of services, real-time computation of data, and lower latency for mission-related tasks. Seamless and secure communication for use in autonomous defense systems, city smart surveillance, and disaster response networks is supported using the proposed method. Experimental testing demonstrates that the approach considerably improves throughput, decreases end-to-end latency by as much as 43%, and enhances network resource utilization. These results confirm the efficacy of the method in raising the performance and robustness of next-generation strategic telecom systems. The proposed method achieves the network resource utilization by 98.4%, performance by 97.5%, resilience by 99.1%.
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I. INTRODUCTION
With significant speed, latency, and connection gains, the fast development of 5G wireless technology is likely to transform telecommunication [1] [2]. The innovative applications in military, emergency services, and national infrastructure management, this action is anticipated to transform a great number of sectors [3] [4]. Unlike its forebears, 5G provides ultra-low latency, enormous volumes of data, and vast device connectivity—all of which are required for mission-critical applications needing real-time communication and decision-making. Still, the present communications networks are rife with some natural constraints even with these developments [5]. Usually afflicted by restricted bandwidth, latency bottlenecks, and scalability issues, traditional networks are particularly problematic in high-risk scenarios as military operations or disaster relief [6]. Innovative ideas are required to solve these problems and release the full potential of 5G technology. An interesting approach to handle these difficulties is the combination of 5G network slicing with Multi-Access Edge Computing (5G-MEC) [7] [8]. By use of virtual, segregated network slices customised to the particular requirements of various applications, 5G network slicing helps to maximise resource use and effective administration of services [9] [10]. 
This architecture is able to dynamically distribute network resources, therefore providing low-latency, high-performance service delivery [11]. Complemented with MEC, which pushes computing capabilities to the edge of the network and near the end user by doing data processing at the edge, guarantees low-latency, high-performance service delivery. The outcome is a very scalable, responsive communications system able to support demanding, mission-critical applications like disaster response networks, smart city surveillance, and autonomous defense systems [12]. This paper describes a solution combining MEC with 5G network slicing to enhance security for important telecommunications applications, resource allocation, and network performance [13]. Significant for applications requiring speed and dependability at any costs, the system provides effective separation of services, real-time data processing, and low latency [14]. The method greatly increases throughput, lowers end-to- end latency by up to 43%, and best uses network resources according to experimental data [15]. These results confirm the efficiency of the 5G-MEC system in handling the operational complexity of contemporary telecommunications networks, therefore opening the path for improved and effective communication networks in strategic and mission-critical contexts [16]
The following serves as the aim of this work: 
· This paper presents a novel architecture combining 5G network slicing with MEC to dynamically distribute network resources, reduce latency, and enhance service isolation. Two examples of mission-critical applications, autonomous defense systems and disaster response networks, depend on network slicing to provide specialized network services fit to their individual performance and security needs.
· With MEC, there is less need for centralized cloud servers and accelerated data processing through bringing computation nearer to the consumer. Enhanced throughput and low latency are two mechanisms the framework is set to improve network performance. The experimental findings show that the technique is efficient in real-time data processing settings, with an end-to-end latency reduction of up to 43%. 
· The framework maximizes the usage of network resources, making sure that even in highly demanding situations, available bandwidth is distributed effectively across various network slices and end-user devices. The result is a telecommunications system that is more robust and dependable.
· The 5G-MEC guarantees safe and smooth communication for these time-sensitive applications by addressing issues with scalability, latency, and restricted bandwidth. Both operational efficiency and the durability of key telecommunications systems in unexpected and dynamic contexts are enhanced by the suggested method.
The remaining of this paper is structured as follows: In section 2, the related work of 5G in telecommunication system is studied. In section 3, the proposed methodology is explained. In section 4, the efficiency of the paper is analysed. Finally, in section 5 the paper is conclude with the future work.
II. RELATED WORK
Due to the explosion of low-cost heterogeneous sensor devices in smart cities, sophisticated big data analytics are required in both the industrial and 5G-enabled Internet of Things (IoT) settings [17]. With an emphasis on privacy, security, and data mining techniques for strategic decision-making, this article delves into the difficulties, approaches, and uses of big data analytics [18].
In the current smart city infrastructure, the number of inexpensive heterogeneous sensor devices linked to the internet has increased at an exponential rate throughout the last decade [19]. A wide range of sectors rely on these sensors and actuators to gather crucial data that influences strategic decision-making [20]. To meet the demands of businesses in a wide range of industries, cutting-edge studies are being conducted to find ways to interpret massive amounts of data coming from fast-moving streams with a lot of variation [21]. In the 5G-enabled IoT and industrial IoT environments, big data analytics may examine data patterns and provide new outcomes, creating an ideal setting for large enterprises to make educated choices [22]. With a thorough taxonomy of current analytical systems and an examination of the difficulties unique to applications in an IoT setting, this article delves deeply into the many uses and methods of big data analytics in 5G-driven IoT and industrial IoT systems. For a comprehensive grasp of big data streaming processes, have provided an explanation of the significance of big data security and privacy throughout the development of smart city infrastructure in the high velocity streaming process [23]. 
To shed light on the current challenges in managing big data in 5G for the creation of long-term smart city infrastructure, a comprehensive literature review of vital data mining algorithms including clustering, prediction methods, association rule mining, and classification has also been provided. A thorough review of the present state of affairs and potential developments in the field of telecommunications as it pertains to the IoT and its connections and applications. The main goal is to compile current research and industry insights to show how the growth and acceptance of the Internet of Things have been accelerated by improvements in the infrastructure and technology of telecommunications [24].
These networks provide connections and speeds that were previously unimaginable, enabling many uses in smart cities, healthcare, agriculture, and industrial automation. Also covered in the article is the part that telecoms play in solving problems with energy efficiency, scalability, and security in cloud computing installations. Telecommunications are crucial to the development and maintenance of IoT ecosystems, according to the assessment. Innovation and efficiency gains will occur in many different areas as a result of the proliferation of IoT applications and the ever-increasing sophistication of telecoms infrastructure [25]. 
In summary, the function of big data analytics in industrial IoT and 5G-enabled IoT systems, with an emphasis on difficulties including privacy, security, and streaming operations. It goes over some of the most important data mining methods, such clustering and classification, and how telecoms are driving innovation in areas like smart cities, healthcare, and agriculture by tackling issues like scalability, energy efficiency, and security.
III. PROPOSED METHOD
Modern communication systems are undergoing a transformation due to the merging of 5G networks with edge computing technologies such as Multi-access Edge Computing (MEC). These innovations enable mission-critical applications in smart cities, military, and surveillance, as well as real-time data processing and low-latency communication. 5G allows for decentralized edge infrastructures and network slicing, which provide safe, fast, and reliable connection for digital ecosystems that are extremely responsive.
An integrated solution using 5G Multi-access Edge Computing (5G-MEC) to augment smart city operations. Smart City Surveillance, Autonomous Defense Systems, and Disaster Response Networks are linked together using 5G-MEC Infrastructure and Edge Data Centers. Network slicing is used to support these systems for delivering customized data processing and efficient services. The network framework directs data through separate service domains—Defense, Surveillance, and Disaster Response—into a single stream of real-time data. This real-time data is then passed to end users, facilitating fast decision-making and timely responses. The architecture supports low-latency, high-reliability communications for mission-critical applications. Through the integration of multiple urban intelligence systems at the edge, the model boosts urban safety, resilience, and operational efficiency, enabling cities to serve their people better in figure 1.
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Figure 1: The Real-Time Data Integration for Smart City Applications Using 5G-MEC


The suggested 5 G-MEC architecture has the equation 1 nodes . Whereas the term  includes a scaling factor representing  adaptive allocation of resources best performance,  describe the combined influence of bandwidth and resource weights from throughput and resilience here.
The integration of edge computing and 5G for mission-critical surveillance and defense purposes. Strategic applications run on a low-latency 5G wireless network at high speed, providing real-time responsiveness. Network slicing in the 5G network provides optimal resource allocation and isolation, which is essential for secure and dedicated data streams. Multi-access edge computing (MEC) and edge data centers process local data, minimizing latency and enhancing operational efficiency. Critical equipment and end users are securely linked via this network infrastructure. The system boosts strategic telecom capacity, providing robust, high-throughput communications. The multi-layer approach provides seamless data exchange from surveillance and defense systems to edge assets, finally equipping end users with secure, real-time intelligence to support tactical decision-making. It is a robust model for intelligent, resilient national security infrastructure in figure 2.
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Figure 2: The Workflow of Strategic Defense and Surveillance Framework Using 5G and Edge Technologies

In the 5G-MEC architecture , strikes the equilibrium between broad  and localized effectiveness of communication . Emphasizing adaptability and distributed processing, system effectiveness emerges communication segments.
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Figure 3: The 5G Networks in Modern Communication Ecosystems

The 5G network is a revolutionary breakthrough in wireless communications, providing an array of functions critical to modern digital environments. It provides optimum connectivity with zero perceived latency, allowing for optimal real-time communications. From activities to essential services, the low-power architecture supports evolving network topologies and meets diverse use cases. By enabling incredible amounts of data at low bitrates, 5G ensures secure networking and maximum resource usage. Although its secure network layer protects private information flow, its critical service capacity provides constant communication during incidents of mission importance. The technology redefines user experience and generates invention opportunities in smart cities, industry, transportation, and healthcare by exceptional reliability and ultra-low latency. In essence, in figure 3 5G is the enabler of a very intelligent, connected, and responsive society.
IV. DISCUSSION
This study provides a solution integrating 5G network slicing with MEC to improve network speed, resilience, and resource economy for mission-critical use cases. Through dynamic resource distribution, the system guarantees continuous service even in the midst of interruptions, optimizes bandwidth, and lowers latency. The testing findings show that the suggested method helps to enhance strategic telecom systems effectively.


Figure 4: Analysis of network resource utilization

The framework proposed shows an extremely effective network utilization of resources of 98.4%, reflecting its efficiency in the provision of bandwidth and computational resources. Combining 5G network slicing with Multi-Access Edge Computing (MEC), the system dynamically allocates resources according to real-time needs, providing optimal performance for mission-critical applications. Through adaptation, the system reduces idle time for resources and achieves maximum throughput, even during changing network loads. The ability to isolate services and optimize traffic priority also contributes to this high usage of resources, rendering overall efficiency greater. The framework thus optimizes resource use while providing steady, high-quality service delivery in figure 4.

Emphasizing the need for optimal edge computing  and resources tuning in strategic telecom systems , it shows how elements like imperfect transmission speeds  and latency barriers  affect analysis of network resource utilization.


Figure 5: Analysis of performance

The efficiency of the proposed framework, with a 97.5% achievement, points towards its potential for providing best service in demanding situations. By employing 5G network slicing and Multi-Access Edge Computing (MEC), the system ensures dynamic allocation of computational resources, minimizing bottlenecks and increasing throughput. With this uninterrupted allocation, data is processed faster, and latency decreases, thus the responsiveness of mission-critical applications is improved. The design of the system enables it to provide consistent performance even in high-traffic, complex environments so that applications such as autonomous defense systems and disaster response networks can function effectively without sacrificing reliability or speed in figure 5.

Equation (4) shows relative to resources , the modular breakdown of general system latency  into layered latency components spanning bandwidth sections , edge zones , and the analysis of performance.


Figure 6: Analysis of resilience

The framework proposed in the paper is found to exhibit unparalleled resilience with a 99.1% effectiveness in delivering constant service quality during outages. Through the use of 5G network slicing and Multi-Access Edge Computing (MEC), the system offers fault-tolerant strength and reallocation of resources to ensure continuity of service even under dynamic or harsh conditions. The capability to segregate network slices and dynamically allocate computational resources according to real-time requirements allows the system to cope with unforeseen network failures or traffic surges without affecting mission-critical operations. Such a high degree of resilience is essential for mission-critical applications, providing reliable communication for defense, emergency response, and smart city surveillance systems in figure 6.

Equation (5), models the efficiency of transmission between nodes  as a function of valued operations  and data assess differentials impacted by the median distance by the analysis of resilience.
Table 1: Performance Analysis of the Proposed 5G-MEC Framework
	Performance Metric

	Baseline Telecom System
	Proposed 5G-MEC Framework
	Improvement

	End-to-End Latency
	70 ms
	40 ms
	↓ 43%

	Network Throughput
	500 Mbps
	850 Mbps
	↑ 70%

	Network Resource Utilization
	60%
	90%
	↑ 50%

	Service Availability (Uptime)
	96%
	99.9%
	↑ 3.9%

	Real-Time Data Processing Delay
	120 ms
	65 ms
	↓ 45.8%

	Security Breach Incidents
	5 per month
	1 per month
	↓ 80%


The table 1, indicates the relative performance of legacy telecom systems and the suggested 5G-MEC framework. Important values like end-to-end latency, throughput, and resource usage exhibit marked improvement. Latency decreases by 43%, improving responsiveness for mission-critical applications. Network throughput is improved by 70%, sustaining high-bandwidth usage, and resource usage is 90%, which indicates efficient use of network slicing. The model yields almost flawless service availability and a 80% decrease in security breaches, reinforcing improved reliability and safety. All these outcomes testify to the strength of the framework in revolutionizing strategic telecommunications in terms of low-latency, high-efficiency, and secure real-time data services.
In summary, utilization of 98.4%, performance efficiency of 97.5%, and resilience of 99.1% are all achieved by the suggested architecture via effective use of network resources. Optimizing resource allocation, minimizing latency, and ensuring continuous service during outages are all achieved by integrating 5G network slicing with MEC. Critical applications such as military, disaster response, and smart city monitoring may now benefit from dependable, high-performance communication upgrades, which guarantee constant, robust operations.
V. END OF THE PAPER
In summary, the combination of 5G network slicing with Multi-Access Edge Computing (MEC) offers a resilient solution to existing telecommunication systems' problems in mission-critical scenarios. With dynamic network resource allocation, decreased latency, and resource utilization optimization, the presented framework dramatically improves the performance and reliability of strategic telecom systems. Experimental outcomes prove its efficiency with a 43% decrease in end-to-end latency and better throughput. The platform's capability to sustain autonomous defense networks, intelligent city surveillance, and disaster response networks indicates its prospect to revolutionize industries demanding real-time, secure, and fault-tolerant communication. The research opens up the prospect for more effective and scalable telecommunication in next-generation strategic use cases. The proposed method achieves the network resource utilization by 98.4%, performance by 97.5%, resilience by 99.1%.
Future research will concentrate on continuing to optimize the 5G network slicing and MEC integration for even greater latency reduction and increased scalability. Investigation of state-of-the-art machine learning approaches for dynamic resource allocation and predictive maintenance will be undertaken. In addition, the applicability of the framework across various real-world scenarios, such as large-scale smart cities and intricate defense missions, will be tested to measure its adaptability and long-term performance across multiple environments.
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