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ABSTRACT: Speed, latency, and coverage that we never experienced before, 5G networks have created an exciting
transformation for telecom. Yet these innovations also bring significant security risks, risking not only privacy but also
economic prosperity, national security and critical infrastructure. As 5G brings in cloud services, network slicing,
and a decentralized framework, it raises the attack surface for the devil, nation states and criminals. The research
explores 5G-specific security risks, such as supply chain breaches, network virtualization, and privacy concerns.
Additionally, we recommend countervailing strategies that leverage block chain in decentralized authentication and
verification, Al-based security, and quantum resistant encryption. We are working towards a secure and robust 5G
ecosystem by plugging these critical security gaps.

KEYWORDS: 5G networks block chain, decentralized framework, supply chain, security risks, authentication,
verification, security gaps, and global regulatory framework.

I. INTRODUCTION

This fifth-generation (5G) network will be the next revolution in telecommunications, and will transform everything
from healthcare to cars to smart cities. Faster download speeds, ultra-low latency and massive connectivity make 5G
useful for everything from self-driving cars to remote surgery. But these improvements also result in new security
vulnerabilities, and there’s a real need to plug holes that hackers could exploit.Here we cover 5G network security
issues and learn the best ways to mitigate them in this article. We target weaknesses of network slicing, IoT device
security, supply chain security, and data privacy risks with practical solutions to ensure robust next-gen networks.

I1. SECURITY THREATS IN 5G NETWORKS
2.1. Network Slicing and Virtualization Risks
5G’s ability to create network slices—virtualized segments of the network tailored for specific use cases—offers a
high degree of flexibility and efficiency. However, these slices introduce potential isolation failures. A compromised

slice can impact other critical slices due to weak segmentation.

Diagram 1: Illustration of Network Slicing in 5G.
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Description: Diagram illustrating a 5G network divided into slices for different applications (e.g.healthcare,
automotive, [oT) with each slice represented as a separate entity that can be independently attacked.

*Failure to separate: Poor separation between parts. This could allow an attacker to escalate privileges. As  a result,
many parts of the network were damaged.

*Hypervisor attacks: Attackers can exploit vulnerabilities in the hypervisor or virtualization layer that controls the
network segment. This can cause service interruptions or data breaches.

2.2. Supply Chain Vulnerabilities.
The global supply chain for 5G hardware and software components, particularly from vendors like Huawei, raises
concerns about backdoor threats and hardware manipulation. These vulnerabilities make it easier for attackers to

introduce malicious code at various stages of the hardware development cycle, making detection more challenging.

Diagram 2: Supply Chain Security Risk in 5G
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*Hardware Trojans: Compromised chips and network devices can be used to launch attacks when deployed against
critical infrastructure.

*Firmware manipulation: Malicious updates can introduce vulnerabilities in 5G devices, allowing attackers to gain
backdoor access.

2.3. Privacy and Data Protection Risks

It also has economic prosperity, national security and critical infrastructure. As 5G brings in cloud services, network
slicing, and a decentralised framework, it raises the attack surface for the devil, nation states and criminals. The
research explores 5G-specific security risks, such as supply chain breaches, network virtualization, and privacy
concerns. Additionally, we recommend countervailing strategies that leverage blockchain in decentralized
authentication and verification, Al-based security, and quantum resistant encryption. We are working towards a secure
and robust 5G ecosystem by plugging these critical security gaps.

2.4. 10T Device Security Risks

e 5@G’s potential to link billions of IoT devices to the internet results in a considerable attack surface. These devices,
frequently without adequate security protocols, can be exploited for botnets, information theft, or DDoS assaults.

e Botnet Attacks: Insufficient security in IoT devices may result in extensive botnet developments, allowing
attackers to initiate significant DDoS assaults on essential infrastructure (Sood et al., 2021).
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II1. MITIGATION STRATEGIES FOR SECURING 5G NETWORKS
3.1. AI and Machine Learning for Threat Detection

Al and machine learning (ML) algorithms are becoming essential tools for detecting anomalies and identifying

potential security threats in real-time. By analysing traffic patterns, Al systems can predict attacks and mitigate risks

before they escalate.

e Anomaly Detection: ML models trained on network traffic can identify patterns of normal activity and detect
deviations caused by cyberattacks.

e Predictive Defence Systems: Al-driven tools can anticipate attack vectors by correlating data from different layers
of the network (Fernandes et al., 2020).

3.2. Quantum-Resistant Cryptography

As quantum computing makes strides standard encryption methods like RSA and ECC might become outdated. To

ensure long-term data protection, 5G networks need to adopt encryption that can with stand quantum attacks.

e  Post-Quantum Cryptography (PQC): To ensure long-term data protection, 5G networks need to adopt
encryption that can withstand quantum attacks.

3.3. Block chain for Secure Authentication and Supply Chain Integrity

e Block chain technology can increase security by providing a decentralized and tamper-proof ledger to verify the
authenticity of a device. Supply chain integrity and user authentication...

e Block chain-based IAM: An identity and access management (IAM) system built on the block chain ensures that
only authorized devices and users can access the SG network, reducing the risk of Unauthorized intrusion (Tariq et
al., 2020)

e  Supply Chain Monitoring: Block chain can also be used to track hardware and software components throughout
the supply chain. To ensure that no counterfeit components are introduced.

3.4. Zero Trust Architecture

o  Zero Trust Architecture (ZTA): Using a Zero Trust Architecture (ZTA) means that no entity inside or outside
the network is trusted by default. Each access request must be authenticated and authenticated regularly.
Continuous Authentication: ZTA ensures that even if an attacker attacks one part of the network, they will not be
able to extend permissions or have access to sensitive areas.

3.5. International Regulations and Standards

A global regulatory framework is needed to ensure standardized security practices in 5G networks. International
organizations such as ENISA and ITU should collaborate to set security parameters for 5G deployment.

IV. CONCLUSION AND FUTURE WORK

5G networks offer incredible opportunities for innovation and connectivity. But it also brings with it significant security
risks. To deal with vulnerabilities in network partitioning supply chain and security equipment We can reduce these
risks by implementing advanced solutions such as Al-powered threat detection, quantum-resistant cryptography and
authentication on the blockchain International regulatory cooperation of state-of-the-art technologies to achieve a
secure 5G ecosystem, a multi-level approach involving if it is needed. As the world transitions to the 5G era, security
must be at the forefront of every application. To ensure a secure and resilient digital future.
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