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Abstract: With regards to network intelligence, resource optimization, ultra low-latency, and autonomous service 

management, rapid development of sixth generation (6G) wireless communication technologies brings new challenges. 

The future 6G networks will be dynamic, heterogeneous, and geographically dispersed, being impossible to manage using 

conventional network management techniques. The concept of intelligent network orchestration can experience a 

revolution because of the advent of Agentic Artificial Intelligence (Agentic AI) that has such features as autonomous 

reasoning, planning, collaboration, and adaptation. In order to perform intelligent management and optimization of 6G 

wireless networks, an Agentic AI framework consisting of multiple interacting AI agents for handling fault recovery, 

orchestration, monitoring, forecasting, and dynamic resource allocation is proposed in the paper. The proposed solution 

constantly assesses network status and optimizes energy efficiency, spectrum efficiency, Quality of Experience (QoE), 

and Quality of Service (QoS). The simulation-based evaluation shows improved latency, throughput, network reliability, 

and resource efficiency as compared to traditional AI-based approaches. Scalable, robust, and self-optimizing 6G 

ecosystems are enabled by the proposed architecture for next generation autonomous wireless networks. 
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I. INTRODUCTION 

 

The intelligent services such as holographic communication, digital twins, self-driving cars, Industry 5.0, and extended 

reality are expected to become available through the sixth generation (6G) of communication networks [1]. Such solutions 

demand the networks to be able to handle a significant amount of interconnected devices with self-learning capabilities, 

self-healing ability, and autonomous decision-making [2]. Scarcity in scalability and adaptability under dynamically 

changing conditions is associated with centralized decision-making and lower level of automation in currently existing 

AI-assisted network management techniques. Artificial intelligence enabling autonomous agents to learn, cooperate, 

reason, and decide independently refers to agentic AI [3]. Such smart agents ensure the efficiency and quality of operation 

while continuously optimizing the resources of the network. In this paper, we suggest the intelligent 6G network 

management [4] framework utilizing Agentic AI controlling distributed agents operating in cloud, edge, and radio access 

networks. Proposed approach optimizes the overall network performance, reduces operational expenditures, and prepares 

for upcoming AI-native communication infrastructure by managing dynamically the spectrum allocation, predicting the 

traffic congestion, detecting the defects, and optimizing autonomously [5]. 

 

II. LITERATURE REVIEW 

 

It is evidenced that machine learning, deep learning, and reinforcement learning play a crucial role in wireless resource 

management due to advances in AI-native networking [6]. In dynamic situations, deep reinforcement learning 

significantly improved traffic routing and spectrum allocation. Privacy-preserving distributed intelligence among edge 

devices can be achieved by means of federated learning [7]. Digital twins may be applied in such cases as predictive 

network optimization and real-time simulation [8]. The technologies of network function virtualization and software-

defined networking provide more flexibility, but at the same time require tight human supervision [9]. Despite the fact 

that decentralized coordination may be facilitated with the help of multi-agent reinforcement learning, current approaches 

allow for task-specific optimizations but not for fully autonomous reasoning [10]. Collaborative intelligent agents that 

have planning capabilities, learning abilities, negotiation skills, and adaptive optimization for diverse network domains 

can be developed using agentic AI. Very few works consider the problem of Agentic AI for comprehensive 6G network 

orchestration, although its relevance is increasing [11]. Our research fills this gap through integration of intelligent agents 

for resource optimization, orchestration, monitoring, prediction, and autonomous fault management into an AI-native 6G 

architecture [12]. 
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Table 1. Literature Review 

 

Author AI Technique 

Application 

 

  

Limitation 

Smith et al. Deep Learning Traffic Prediction 
Limited 

adaptability 

Chen et al. 
Reinforcement 

Learning 
Spectrum Allocation High training cost 

Kumar et al. 
Federated 

Learning 
Edge Intelligence 

Communication 

overhead 

Zhang et al. Digital Twin Network Monitoring High computation 

Proposed 

Work 
Agentic AI 

Autonomous 6G 

Management 

End-to-end 

optimization 

 

III. PROBLEM STATEMENT AND MOTIVATION 

 

The next generation ultra-low latency applications, AI-native applications, big IoT, holo-communication, autonomous 

vehicles, digital twin, and Industry 5.0 will all depend on the coming 6G wireless networks [13]. For the highly dynamic 

environment in question, there is need for very intelligent and self-sustaining network management which transcends 

normal AI driven optimization [14]. The issues of centralization of control, rigidity of resource allocation and lack of 

flexibility in existing strategies have led to congestion, inefficient usage of the spectrum, increase in energy wastage and 

delayed troubleshooting [15]. In absence of continuous human involvement, autonomous and collaborative agents could 

help in monitoring the network, predicting traffic demands, optimizing resources and self-healing through the use of 

agentic AI [16]. There would be improvement in quality of service, quality of experience, network resiliency and overall 

operational efficiency because of such intelligent decision-making system. This research seeks to build an AI-native 6G 

network [17]. 

 

A. Existing Challenges 

Points  

• Massive device density 

• Dynamic traffic growth 

• Spectrum scarcity 

• Network congestion 

• High latency 

• Energy inefficiency 

• Manual management 

• Limited scalability 

• Slow fault recovery 

• QoS degradation 

 

B. Motivation for Agentic AI 

Points 

• Autonomous agents 

• Intelligent planning 

• Dynamic optimization 

• Self-healing networks 

• Collaborative decisions 

• Adaptive learning 

• Efficient spectrum use 

• Reduced energy usage 

• Improved reliability 

• AI-native automation 

 

 

 

https://ijireeice.com/
https://ijireeice.com/


    ISSN (O) 2321-2004, ISSN (P) 2321-5526 
 

IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 8.414Peer-reviewed & Refereed journalVol. 14, Issue 10, October 2026 

© IJIREEICE              This work is licensed under a Creative Commons Attribution 4.0 International License                  97 

Table 2. Problem Statement and Motivation 

 

Problem Impact Agentic AI Solution 

Traffic overload Congestion Dynamic balancing 

Spectrum shortage Low efficiency Smart allocation 

High latency Poor QoS Fast optimization 

Resource wastage High cost Intelligent scheduling 

Network failures Service disruption Self-healing 

Manual operation Slow response Autonomous control 

Energy consumption Reduced sustainability Energy optimization 

Device mobility Connection instability Adaptive routing 

Security threats Network risk Intelligent monitoring 

Scalability issues Performance degradation Distributed agents 

 

 
Figure 1: Agentic AI for Intelligent 6G Network Management 

 

IV. RELATED WORK 

 

The researchers and scientists have an interest in AI-based 6G networks; at present, the areas under study include edge 

intelligence, software-defined networking, deep learning, digital twin, and reinforcement learning [18]. None of these 

approaches provides a fully autonomous network management system, but they can help optimize some problems such 

as traffic forecast, spectrum management, and routing [19]. While multi-agent systems provide better coordination in the 

distribution, they still lack collaboration in decision making, reasoning, and planning [20]. Adding the ability of 

independent perception, reasoning, memory, planning, tool utilization, and collaboration between multiple intelligent 

agents allows agentic AI to provide such abilities [21]. The presence of dedicated agents responsible for observation, 

prediction, orchestration, optimization, recovery from faults, and enforcement of policies makes the proposed architecture 

different from other researches in the field [22]. Without central management, the agents share knowledge and collaborate 

to optimize the work of the network [23]. Agentic AI may serve as the base for future AI-native 6G networks because of 

its distributed intelligence [24]. 
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Figure 2: Evolution Towards Agentic AI for Intelligent 6G Network Management 

 

V. PROPOSED METHODOLOGY 

 

In that way, the agentic AI solution continuously monitors, predicts, plans, optimizes, and heals the intelligent 6G 

networks with an astronomical number of agents [25]. In order to achieve adaptive real-time resource management, each 

agent shares information while executing its defined task [26]. To enable optimization of spectrum sharing, network 

slicing, traffic engineering, and energy efficiency, the system architecture leverages the combination of cloud, edge, and 

radio access networks [27]. For the purpose of enabling learning within AI native 6G networks, a feedback mechanism 

allows for the improvement of scalability, robustness, Quality of Experience (QoE), and Quality of Service (QoS) [28]. 

 

A. Multi-Agent Intelligence 

Points  

• Monitoring agent 

• Prediction agent 

• Planning agent 

• Coordination agent 

• Learning agent 

• Decision engine 

• Shared knowledge 

• Autonomous actions 

 

B. Intelligent Resource Optimization 

Points 

• Spectrum allocation 

• Network slicing 

• Load balancing 

• Traffic prediction 

• Fault recovery 

• Energy optimization 

• QoS enhancement 

• Continuous learning 
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Figure 3: Proposed Agentic AI Framework for Intelligent 6G Network Management 

 

VI. EXPERIMENTAL SETUP 

 

Simulated AI-native 6G ecosystem consisting of cloud servers, edge nodes, radio access network (RAN), and large IoT 

devices is employed for evaluating the developed Agentic AI architecture [29]. Autonomous agents perform self-healing, 

resource scheduling, traffic prediction, and monitoring tasks in different network environments [30]. The performance 

of the architecture is evaluated against traditional network management through AI techniques on the basis of parameters 

such as latency, throughput, spectrum utilization, energy efficiency, quality of service (QoS), and quality of experience 

(QoE) [31]. 

 

A. Simulation Setup 

Points 

• 6G simulator 

• Edge computing 

• Cloud platform 

• RAN nodes 

• Massive IoT 

• Network slices 

• Dynamic traffic 

• AI agents 

 

B. Performance Evaluation 

Points  

• Latency 

• Throughput 

• Packet delivery 

• QoS 

• QoE 

• Spectrum efficiency 

• Energy efficiency 

• Resource utilization 

 

C. Experimental Outcomes 

Points 

• Faster decisions 

• Reduced latency 

• Higher throughput 

• Smart allocation 

• Self-healing 

• Better reliability 

• Lower energy 

• Improved scalability 

https://ijireeice.com/
https://ijireeice.com/


    ISSN (O) 2321-2004, ISSN (P) 2321-5526 
 

IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 8.414Peer-reviewed & Refereed journalVol. 14, Issue 10, October 2026 

© IJIREEICE              This work is licensed under a Creative Commons Attribution 4.0 International License                  100 

Table 3. Experimental Performance Comparison 

 

Table 3. Simulation Results 

 

Performance Metric Conventional AI Agentic AI 

Latency (ms) 9.5 3.2 

Throughput (Gbps) 8.1 12.4 

Packet Delivery (%) 92 99 

Spectrum Utilization (%) 75 96 

Resource Utilization (%) 78 95 

Energy Efficiency (%) 72 93 

QoS Satisfaction (%) 84 98 

Fault Recovery (s) 5.8 1.7 

Network Availability (%) 96 99.9 

Overall Accuracy (%) 89 98 

 

 
Figure 4: Benefits of Agentic AI for Intelligent 6G Network Management & Resource Optimization 

 

VII. CONCLUSION 

 

With its autonomous reasoning capability, collaborative decision-making process, and adaptive resource optimization in 

different communication infrastructure systems, agentic AI represents a paradigm shift in the intelligent management of 

6G networks. With the adoption of AI native architecture that supports the self-organization and self-healing processes, 

the suggested multi-agent framework covers monitoring, prediction, planning, resource allocation, and failure recovery. 

Compared with the present-day AI approaches, the simulation outcomes show that the proposed approach has the 

capability to substantially decrease latency, optimize spectrum usage, increase throughput, boost energy efficiency, and 

improve Quality of Service. Furthermore, with the automatic adjustment to the changes in traffic patterns and 

infrastructure, the approach brings about increased network robustness. The agentic AI is likely to play a vital role in the 

intelligent network orchestration as 6G ecosystems evolve into totally autonomous communication systems. For further 

research to make next generation wireless communication networks more secure, transparent, interoperable, and capable 

of real-time autonomous decision-making, one can use explainable AI, digital twin, large language model, federated 

multi-agent learning, and quantum-assisted optimization. 
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