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            Abstract 

The telecoms industry expects 5G network systems to change everything through ultra-fast 

connections with tiny delays and by connecting IoT items directly to edge computing platforms.  

The system's protection depends on recognizing and fixing new security risks that come with 

5G network advancements.  Our safety method focuses on creating secure next-generation cell 

phone networks through examination of today's security risks and procedures. 5G network 

security faces its greatest challenge from the weak spots created by network slicing and edge 

computing.  The danger of security flaws increases when network segments are mismanaged 

because hackers can exploit this weakness through DoS probes or by setting up MitM attacks.  

Edge computing security weak points would develop since this technology spreads its 

operations across many locations.  Our research shows how enhancing 5G network security can 

work through multiple security updates including split network deployments alongside AI 

detection systems and enhanced protection strategies.  Our security measures combine to 

decrease possible threats and protect the network when put in place.  Our solution combines 

advanced technology with new security elements by using modern learning models and 

quantum cryptography.  The secure technology of quantum key distribution enables excellent 

encryption defense but machine learning stays ahead of new threats through its updates. The 

plan delivers trustworthy and adaptable security methods that protect 5G systems while staying 

operational.  Our methods ensure 5G systems stay safe and operational even when cyberthreats 

change by relying on these technologies. 
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INTRODUCTION

After moving from 1G to 5G networks wireless 

communication shows how technology smoothly 

evolved. The fifth-generation mobile network aims 

to give fast data transfers in low-latency connections 

across billions of connected devices. The 5G 

network delivers download speeds of up to 10 Gbps 

which is 100 times faster than 4G as stated by Shao 

et al. (2020). The speed of 5G makes it ideal for 

handling AR VR and HD video streaming because it 

offers high bandwidth capacity. 5G generates quick 

responses by shrinking data network transmission 

delays making this technology advanced in its 

performance. Lower 5G network latency under 1 

millisecond lets Zhang et al. (2019) conduct precise 

tasks of manufacturing automation while controlling 

medical robots and driverless vehicles successfully. 

Program danger reduction depends on checking 

system operations at the present moment by using 

real-time communication tools. 

An important 5G benefit includes its ability to 

connect extensive IoT devices because 5G networks 

support substantially greater simultaneous 

connections than 4G networks do (Chen et al., 

2020). Network slicing empowers operators to 

establish application-specific virtual networks that 

deliver superior service quality while maximizing 

resources utilization across different industries. 5G 

represents a complete network revolution which 

generates innovative applications throughout 

various sectors and sets the stage for future services 

and technology. 

The 5G generation of technology will promote 

innovation across multiple fields leading to 

fundamental changes in vehicular transportation and 

medical systems and communication networks and 

additional sectors. The communication sector 

enables very high internet connectivity through 5G 

technology which ensures smooth interactions for 

businesses and consumers. The combination of 

cloud services and HD video communications with 

better mobile broadband experiences will become 

feasible because of this (Xia et al., 2020). 5G 

technology delivers low-latency dependable 

solutions that will bring radical changes to 

healthcare fields through real-time data transfers for 

essential medical procedures like robotic surgery 

and telemedicine and remote patient monitoring 

(Gai et al., 2020). 5G technology enables time-

sensitive communication links between vehicles, 

infrastructure systems and pedestrians which will 

support the advancement of self-driving cars and 

connected transportation systems. The 

establishment of self-driving innovation together 

with safer smart traffic management systems builds 

from Mavromoustakis et al.'s (2019) research 

(Mavromoustakis et al., 2019). 

Through endless time 5G technology will enhance 

industries and boost global growth as it creates 

revolutionary changes throughout the business 

world. The combination of 5G network features 

creates stronger security vulnerabilities because its 

complex decentralized design differs from the 

simpler 4G networks. Enemies of cyberspace exploit 

multiple network entry points because cloud 

computing systems connect to SDN infrastructure 

which relies on virtualization technology. 

(Mavromoustakis et al., 2019). Cloud service and 

virtual network activities represent core parts of 5G 

infrastructure so attackers target both cloud servers 

and network settings. Security teams normally 

protect their networks from all devices but they 

exclude IoT devices because these devices have no 

security features (Gai et al., 2020). Cybercriminals 
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use these device vulnerabilities to enter the network 

where they then launch hacking activities like taking 

data out illegally and knocking systems offline. 

Ordinary users and hackers attack 5G networks after 

the network gear makers release their products 

before the fixes can be applied (Xia et al. 2020). 

Security personnel require updated procedures to 

control 5G risks that increase in numberas new 

dangers emerge. 

Researching all potential cyber threats helps us 

develop adjustable defensive actions that work 

effectively against growing 5G network risks. 

Security risks determine how 5G networks should be 

studied before they deploy globally across all 

Internet of Things connections. The implementation 

of 5G network security deals with three main 

problems such as supply chain cyberattacks, weak 

points in IoT devices, and APTs as identified by 

Mavromoustakis et al. (2019). Our present 

cybersecurity systems demand fresh thinking to 

develop better protection techniques that meet new 

security threats. Security systems with artificial 

intelligence and machine learning features can spot 

unusual behavior and impending attacks earlier 

while giving faster and better results (Gai et al., 

2020).  

5G network growth worldwide creates high levels of 

cybersecurity threat that targets both government 

and business operations.  

5G networks develop complex decentralized 

structures and many connectivity vulnerability spots 

from combined Internet of Everything devices to 

produce greater cyber attack exposure. Security 

threats against 5G networks consist of DDoS attacks 

plus hackers accessing and breaking data chains 

while Internet-of-Things devices cause privacy 

failures and harm your network. Research shows 

where these issues appear so scientists can develop 

effective solutions. 

Figure 1: Global Distribution of 5G Cybersecurity Threats by Region, highlighting varying levels of threat 

exposure across different parts of the world.

 A map in Figure 1 shows where 5G cybersecurity 

threats exist across all world regions. The Asia-

Pacific region leads the world with its most severe 

cyber threats yet Africa and Latin America 

experience much lower danger levels. 5G 

cybersecurity threats differ between regions 

worldwide as the security risks they experience vary 

by location. Advanced 5G security demands zero-

trust encryption and quantum-resistant cryptography 

along with AI to enable security teams secure data 

networks against unauthorized intrusions. Network 

segmentation helps operators create special virtual 
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networks they can protect with custom security rules 

that guard essential services. Security systems for 

future networks need to use both reactive and 

proactive defenses while studying unknown cyber 

dangers because this research will help designers 

shield 5G networks against upcoming threats. 

Our research analyzes 5G network security threats 

from identified vulnerabilities and unknown 

hacking possibilities to evaluate their effects on 

cybersecurity. Cybersecurity experts will examine 

sophisticated attack techniques particularly supply-

chain breaches and IoT data interception to compare 

them to regular network security challenges. Our 

research develops strong 5G infrastructure 

protection methods through the power of quantum 

cryptography technology plus AI and machine 

learning. The new security architecture will merge 

active and passive protection protocols after 

reviewing our research into 5G network security 

issues. 

LITERATURE REVIEW 

The expansion of 5G networks has triggered a 

revolution in mobile communications by providing 

superior low-latency capabilities, extraordinary 

extremely high data rates, and providing a secure 

infrastructure for the development of the Internet of 

Things (Zhang et al., 2021). The development of the 

network has created some cybersecurity weaknesses 

that have unique characteristics compared to the 

vulnerabilities of previous generations of 

communications. The distribution of 5G network 

attacks is highly dependent on its decentralized 

virtualized infrastructure structure, which poses a 

huge cybersecurity risk. Modern 5G networks 

exhibit increasing complexity through SDN and 

NFV functions, which extend security risks beyond 

traditional solutions because previous security 

models have difficulty protecting these new attack 

surfaces (Xie et al., 2021). ). In addition, 5G 

networks have cloud security vulnerabilities due to 

cloud computing interacting with shared 

infrastructure (Wang et al., 2020). Many security 

problems arise because of the increasing number of 

Internet-connected devices connecting to 5G 

networks. Scammers target DDoS attacks at 

unsecured IoT devices because these devices have 

many weak points that criminals can easily misuse 

according to Al-Fuqaha et al. (2020). Pahlavan et al. 

(2021) explain that many devices in self-driving cars 

and smart urban centers make these systems highly 

susceptible to cyberattacks. 

When network operators create separate network 

areas through virtualization they introduce major 

risks to their 5G network systems. Network 

segmentation for better flexibility according to Liu 

et al. (2020) creates multiple entry points for 

attackers to strike against numerous virtual networks 

simultaneously. The many flaws in the 5G supply 

chain codes make operators highly anxious about 

security risks. Researchers found that foreign 

suppliers in the 5G equipment supply chain increase 

network risks because they can more easily 

introduce malicious digital technology into the 

network. The worldwide supply chain architecture 

produces numerous security threats which network 

operators struggle to find and eliminate (Li et al., 

2021). The security issues surrounding 5G delivery 

require us to develop effective defense technology 

through the combination of artificial intelligence 

and advanced cryptographic techniques. AI 

detection systems proved effective according to 

Huang et al. (2021) by helping identify network 

incidents promptly during their research in 2021. 

Zhang and Wang (2021) say quantum encryption 

strengthens its significance within 5G due to its 

capacity to block quantum computing threats. 

Chen et al. (2020) found that although 5G provides 

new possibilities more security policies must work 
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across different system environments swiftly. A 

security framework needs to defend against known 

risks with proactive protection but it should also 

prepare to handle emerging risks through reactive 

security components. Organizations adopt security 

setups that mix blockchain authentication with AI 

threat finding tools because of escalating 5G 

security necessities (Hussain et al., 2020). 

Authorities continue to establish rules for how to 

secure 5G networks. According to Gendreau et al. 

(2020) international rules about 5G network security 

must exist between nations to stop external threats. 

Network owners need to uphold security standards 

on their installed networks based on present legal 

terms. Network slicing is a main 5G feature that lets 

operators handle different networks from one single 

infrastructure platform. Splitting networks into 

sections creates both custom user services and 

makes them vulnerable to security breaches. 

Researchers expect more attacks between different 

service networks because attackers break into one 

segment to damage all related services 

(Bellamkonda et al., 2021). Having multiple 

independent network sections causes serious 

security problems because it increases the chance of 

keeping insecure outdated setups. The more servers 

a system uses combined with decentralization 

creates faster computing power yet exposes a greater 

number of locations to threats. A distributed 

network of edge nodes experiences heavier security 

threats than traditional data centers because basic 

security features on these devices are limited (Xie et 

al. 2021). The edge presents security weaknesses for 

attackers to breach that let them violate privacy and 

service functions (Sha et al., 2020). 

The shift of 5G networks to SDN and NFV creates 

security holes which cybercriminals use as 

opportunities to exploit. The combination of 

software errors together with incorrect setup 

configuration and lacking physical control of 

virtualized procedures can lead to system breaches. 

Since network elements operate through 

virtualization the corresponding security procedures 

become harder to execute which could lead to entire 

network disruptions (Xie et al., 2021). Strong 

encryption is a core security component in 5G 

networks, protecting information as it travels across 

the network and is stored on servers. Data 

communications are secure because end-to-end 

encryption protects information from being 

interfered with by potential attackers. Research 

teams are working on quantum-resistant encryption 

methods to protect 5G networks from the potential 

threat of future quantum computing (Bellamkonda 

et al., 2021). The main cybersecurity strategy for 5G 

networks features artificial intelligence (ML) as its 

most important element. With AI capabilities, 

intrusion detection systems (IDS) have become the 

primary method for tracking network anomalies that 

may indicate a cyber threat. These systems can 

detect anomalies to combat extremely sophisticated 

attacks known as advanced persistent threats 

(APTs). Since behavioral analytics can analyze the 

behavioral patterns of users and devices 

(Bellamkonda et al., 2021), internal threats as well 

as infected devices can be identified in advance. 

Experts suggest network systems should have 

physical separation to lower the threat of attacks. 

Users can block major cyber threats by dividing 

their network subsystems into protected sections. By 

separating infrastructure systems from the rest of the 

network operators reduce the risk of widespread 

shutdowns even when a cyber breach occurs (Sha et 

al., 2020). The network security system goes into 

action promptly when threats are found and 

continues to track all network communication. 

Network monitoring systems armed with real-time 

security tools allow operators to stop threats early so 

they cannot affect their targets. The automated 

incident response systems react fast to security 
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threats so they reduce their damage better than 

before (Bellamkonda et al., 2021). 

Figure 2 depicts the different security risks by percentage including edge computing and supply chain attack 

vulnerabilities alongside network segmentation and SDN/NFV weak points.

 

Figure 2: Distribution of Security Threats in 5G Networks, showing the proportion of various threats such as 

network slicing exploitation, edge computing vulnerabilities, supply chain attacks, and SDN/NFV 

vulnerabilities.
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Figure 3: Effectiveness of Security Measures in 5G Networks, illustrating the effectiveness of different security 

measures including advanced encryption, AI/ML-based threat detection, network segmentation, and real-time 

monitoring.

METHODOLOGY 

The research aims to analyze the security flaws and 

threats within 5G networks alongside detailed 

reports about advanced tactics and presents viable 

countermeasures. This approach has been utilized to 

solve these goals by focusing on difficulties arising 

from 5G architecture along with technology aspects. 

The investigation of complex 5G network 

cybersecurity environment employs both qualitative 

research design and extensive literature review and 

case study analysis, expert assessments, and 

practical assessments. 

Problem-Based Research Approach 

The study methodology uses major challenges from 

5G network cybersecurity as its basis. How Can 

New Cybersecurity Risks in 5G Networks Be 

Spotted? Current cybersecurity solutions lack the 

capability to address security risks which appeared 

because of speedy 5G technological advancements. 

This research examines exclusive security 

vulnerabilities within 5G networks because it 

focuses on decentralized system designs and 

virtualized components as well as extensive device 

connectivity. 

What Are 5G Networks' Advanced Attack Vectors 

and How Are They Different from Earlier 

Generations? 5G networks construct their 

infrastructure from cutting-edge technology that 

enables exclusive attack paths through network 

slicing and edge computing as well as SDN 

capabilities. The system flaws made more accessible 

to hackers because of these characteristics thus 

creating opportunities for security breaches and 

network disruptions. The purpose of this research is 

to locate and categorize highly complex attack 

vectors that occur through the 5G network 

environment. 

Which Mitigation Techniques Are Most Effective 

for Protecting 5G Networks? Current security 

protocols might not effectively defend against the 

unknown risks that transaction of 5G technology 

will introduce. The current research evaluates 

safeguarding methods against sophisticated attacks 

on 5G networks through secure network slicing 

alongside AI threat detection and advanced 

encryption measures and develops preferable 
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protection options. The research adopts a systematic 

method of gathering data from primary and 

secondary resources to effectively address existing 

problems regarding the cybersecurity challenges in 

5G networks. A thorough examination of current 5G 

network security situations happens through 

literature research which identifies the principal 

threats and vulnerabilities mentioned in academic 

and commercial literature documents. This 

assessment reveals a theory-to-practice difference in 

security measures while reviewing preventive 

approaches used by major telecommunications 

organizations. 

This study investigates new cybersecurity threats 

and existing defense mechanisms based on 

examination of four key telecom firms including 

Ericsson, Nokia, Huawei, and Samsung. This 

analysis examines security functions of 5G supply 

chain management at Huawei as well as real-time 

intrusions detection powered by machine learning at 

Samsung alongside network and virtual function 

security implementation at Nokia alongside threat 

detection with secure network slicing technology 

from Ericsson. The researched case examples reveal 

actual data about how businesses protect their 5G 

network weak points while showing the applied 

methods for implementing cybersecurity measures. 

Research involved categorizing 5G-specific new 

cybersecurity threats which include attacks against 

supply chains and denial-of-service incidents as well 

as exploitations of network slicing and edge 

computing weaknesses and man-in-the-middle 

(MitM) attacks. Both the possible security risks and 

their resulting consequences and protective 

safeguards against these threats are included in the 

study. The assessment examines current 

cybersecurity approaches by analyzing network 

segmentation together with AI/machine learning-

driven real-time threat detection and sophisticated 

encryption systems and real-time monitoring 

capabilities and incident response measures. This 

assessment determines both the positive points and 

negative aspects of protective measures that combat 

sophisticated cyberattacks targeting 5G networks. 

A sophisticated cybersecurity system combines 

modern technology including quantum encryption 

and AI protection layers with traditional security 

elements to fulfill the objectives of this research. 

The proposed framework consists of proactive threat 

systems and authentication strategies alongside 

isolation methods and detection and segmentation 

models alongside quantum-resistant cryptographic 

solutions and security cooperation between 

government organizations along with telecom 

providers. The designed architecture traces an 

extensive strategy to secure 5G networks while 

addressing security challenges that accompany 

state-of-the-art technology. The attached figure 

presents the technique flowchart (Figure 4). 
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Figure 4: Step-Based Visualization of the Research Methodology, illustrating the sequential flow from the 

literature review to the proposed multi-layered cybersecurity framework for 5G networks.

RESULTS 

The research's primary findings present a summary 

of the development of 5G network multilayer 

cybersecurity architecture and security measure 

evaluation as well as the identification of new 

cybersecurity risks in 5G networks. These findings 

stem from both the literature research and case study 

analysis and expert interviews and security 

measures assessment within 5G contexts. 

Identifying Emerging Cybersecurity Threats in 

5G Networks 

The analysis conducted because of unique 5G 

ecosystem components identified several distinct 

cybersecurity issues affecting this network 

technology. One of the principal worries about 5G 

security exists in network slicing exploitation 

because the practice of dividing virtual networks 

benefits network operations but introduces 

vulnerabilities. There is a cybersecurity risk that 

unauthorised access and vital service interruptions 

such as healthcare or driverless cars can occur 

because of incorrect network slice programming. 

The distributed nature of edge computing data 

processing introduces important security threats to 

5G networks because it enlarges their exposure to 

potential attacks. Spread nature of edge computing 

leaves vital data and application management nodes 

at risk because they are easily susceptible to security 

failures and service disruptions. According to the 

report supply chain assaults occur because malicious 

components are added to 5G equipment during 

production or deployment leading to hard-to-find 

persistent vulnerabilities. Network resources 

become overloaded through Denial of Service (DoS) 

attacks that create essential service disruptions and 

remain a security threat. The study team discovered 

Man-in-the-Middle (MitM) attacks that enable 

attackers to break into network data traffic and 

change it leading to compromised transmission and 

breaches of information. Strong flexible network 

cybersecurity defenses become essential because of 

emerging security threats that exist in 5G networks. 

Evaluation of Current Security Measures 
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The research examined the effectiveness of current 

security measures which fight against potential 

threats. Advanced encryption technology 

demonstrated strong capabilities to protect digital 

data as it moves from one system to another as well 

as when stored without interruption. The 

combination of powerful encryption methods using 

quantum-resistant algorithms creates strong 

protection against data breaches particularly since 

quantum computing poses future challenges. 

Current AI and machine learning threat detection 

systems enable the identification and immediate 

response to cyber threats in real-time. AI systems 

which study network patterns expose abnormal 

behavior to swiftly identify security threats that 

include Advanced Persistent Threats (APTs). The 

implementation of network isolation and 

segmentation functions as a primary method to 

prevent 5G network threats from spreading. 

Companies in the telecom industry should protect 

key vital services and reduce breaches by 

implementing network separation strategies across 

core network facilities and features. Studies 

confirmed that automated systems with real-time 

monitoring strengthen the ability to rapidly detect 

cyberattacks thus ensuring minimum service 

disruptions. The research highlights the necessity of 

ongoing security advancements and unified threat 

management frameworks because 5G cyber threats 

continue to change even though present security 

measures work well. 

Proposed Multi-Layered Cybersecurity 

Framework 

The findings led experts to create a security system 

with protection levels to handle new 5G network 

weaknesses. The complete security framework 

integrates advanced technology elements with 

proven protection processes. At its start the 

framework uses AI technology to watch network 

traffic automatically and identify potential dangers 

plus suspicious actions. Based security systems 

perform better at detecting threats when machine 

learning joins them and leads to advanced security 

results. The combination of authentication and 

encryption ensures secure communication and 

safeguards data security which is established in 

Layer 2. Advanced quantum-safe encryption 

protects secure 5G networks through top-level 

encryption algorithms. Third-layer network 

isolation techniques contain key network areas and 

parts to keep attackers from moving between 

systems during security breaches. The fourth 

security layer includes quantum-resistant protection 

techniques that keep 5G networks secure throughout 

technological developments. The fifth layer builds 

security cooperation through teamwork between 

cybersecurity experts and both the telecom industry 

and governmental entities. Security practices across 

many networks will become more consistent and the 

5G network security will strengthen. By combining 

multiple security levels our system can adjust to 

protect networks both today and in the future thanks 

to its flexible design. 

Implications for Industry Stakeholders 

The research demonstrates that setting common 

safety requirements and industry teamwork help 

defend 5G network infrastructure. A protective plan 

needs to include simultaneous use of modern 

technology and industry requirements with best 

security measures to defend 5G networks. Telecom 

operators and security specialists need to join forces 

with government groups to develop new security 

systems and rules which they share to fight cyber 

risks. The security framework contains a step-by-

step approach to defend 5G networks while its 

multiple layers guide industry participants to handle 

dangers created by connected decentralized systems. 

Our global 5G network protection demands 
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teamwork amongst all parties in this field. A 3D 

surface chart in Figure 5 shows how increased threat 

intensity determines risk level by passing through 

security layers. 

 

Figure 5: A 3D chart shows how security safeguards control threat danger to form network risk levels in 5G 

systems. The chart shows how security risks grow with menace strength when security barriers increase and 

decrease.

The illustration in Figure 6 uses color intensity to 

display which security methods work best against 

5G cyberthreats. The heatmap distributes colors 

based on the success rate of each security method to 

stop particular risks  

 

Figure 6: This map displays how security tools fight different security threats inside 5G network systems. The 

brightness of the color reflects how well each security measure works.

CONCLUSION  

Research displays the complex nature of 5G network 

cybersecurity through an examination of emerging 

networks like slicing and edge computing and the 

expanding Internet of Things (IoT) device base. The 

analysis provides a full understanding of distinct 5G 

network vulnerabilities alongside defensive 

techniques while evaluating modern security 

procedures against main threats. The security threats 

most demanding specific protection techniques 

include network slicing exploits and edge 

computing vulnerabilities as well as supply chain 

assaults and DoS attacks and MitM attacks. Existing 

security solutions including encryption technology 

and AI-driven detectors and real-time monitoring 

systems effectively protect against many security 
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threats although new threat response mechanisms 

require improvement. The research implements 

predictive threat detection together with encryption 

as well as network segments and quantum-resistant 

security solutions alongside cooperative defense 

practices within its multi-layered cybersecurity 

infrastructure. The architecture provides 5G 

network security through its comprehensive system 

which ensures protection against known as well as 

new threats. SECURITY procedures must be 

standardized through continuous operations 

between telecom companies’ cybersecurity firms 

and regulatory agencies for smooth threat 

information exchange. 

This research concludes by contributing essential 

analysis and practical security protection 

recommendations to ongoing developments of 

stable and expandable security systems for 5G 

networks. The proposed methodology and achieved 

results will serve as fundamental elements to defend 

the 5G global system from growing cyber-attacks as 

the 5G technology evolves during its development 

phase.  
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