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Abstract 
The evolution of communication networks has witnessed an increasing demand for intelligent, adaptive, and 
self-optimizing protocols to handle dynamic data flow and user needs. This study investigates the integration of 
ChatGPT and other large language models (LLMs) into network optimization frameworks, enabling context-
aware decision-making, predictive resource allocation, and real-time traffic management. By simulating multi-
agent communication systems supported by LLM-based controllers, the research demonstrates improved 
throughput, latency reduction, and enhanced fault tolerance in adaptive protocol environments. Results indicate 
that LLM-assisted optimization can increase network efficiency by up to 22% compared to traditional heuristic-
based models. The study further explores ethical and computational implications, highlighting the potential of 
AI-driven natural language models to revolutionize adaptive communication systems in 5G, 6G, and IoT 
networks. 
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Introduction 
The advent of 6G and edge computing has 
accelerated the need for intelligent, self-organizing 
network systems capable of autonomous 
optimization. Conventional algorithms—though 
efficient for predefined conditions—struggle with 
non-linear network dynamics, unpredictable 
congestion, and heterogeneous user requirements. 
Artificial Intelligence (AI) has thus emerged as a 
critical enabler for adaptive communication 
protocols, enabling predictive and context-sensitive 
optimization. 

Large Language Models (LLMs), such as 
ChatGPT, represent a breakthrough in natural 
language processing (NLP) and reasoning 
capabilities. Beyond conversational AI, LLMs 
possess the potential to interpret and manage 
complex, unstructured network data, dynamically 
adjusting system parameters in real-time. The 
integration of such models allows communication 
networks to understand intent, predict demand, and 
autonomously configure protocols—reducing 
human intervention and optimizing system 
performance. 

This research explores how ChatGPT-
assisted adaptive control mechanisms can enhance 

communication protocols through cognitive 
decision-making, reinforcement learning, and 
network dialogue interpretation. It evaluates the 
feasibility, architecture, and performance outcomes 
of integrating LLMs into real-world network 
management systems. 

 
Methodology 
This study follows a hybrid simulation-based and 
analytical approach to evaluate the impact of 
ChatGPT-assisted adaptive optimization on 
communication networks. 
 
1. Framework Design 
 Developed an LLM-based control layer 

integrated into a simulated network topology 
(NS-3). 

 ChatGPT modules were trained to parse 
natural language commands and translate them 
into network management instructions (e.g., 
“Reduce congestion in Node C,” “Optimize 
latency in Path 4”). 

 Reinforcement Learning (RL) agents interacted 
with the LLM to fine-tune adaptive parameters 
like bandwidth allocation, routing paths, and 
load balancing. 

Received: 15-10-2025 
Revised: 28-11-2025 
Accepted: 17-12-2025 
Published: 25-12-2025 
Citation:     “ChatGPT-Assisted Network Optimization: Leveraging Large Language Models for Adaptive Communication 
Protocols ”, ijaicn, vol. 1, no. 1, pp. 28–31, Dec. 2025, 
Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the 
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 



     International Journal of Artificial Intelligence  
             and Communication Networks        

 Available on Volume: 01, Issue: 01, October-December 2025 
    

29 
Ijaicn.com 

 
 
 
2. Dataset and Training 
 Dataset included network telemetry logs, QoS 

(Quality of Service) indicators, and user 
behavior models derived from 5G network 
simulations. 

 ChatGPT was fine-tuned using domain-
specific datasets from IEEE Network Dataset 
Repository and ITU Telecommunication 
Standards datasets. 

3. Evaluation Metrics 
 Throughput (Mbps) 
 End-to-End Latency (ms) 
 Packet Loss Ratio (%) 
 Adaptive Response Time (s) 
 Energy Efficiency (J/bit) 
4. Experimental Setup 
 Simulation environment: NS-3 integrated with 

Python-based ChatGPT API. 
 Network nodes: 50 simulated access points and 

200 mobile clients. 
 Comparative models: Conventional heuristic-

based optimization (baseline) vs. LLM-assisted 
optimization. 

Case Study: Adaptive Resource Allocation in 
Smart Cities 
A practical case study was implemented within a 
smart city IoT framework comprising traffic 
sensors, environmental monitors, and public Wi-Fi 
nodes. ChatGPT was deployed as a network 
coordinator that communicated with edge servers 
and IoT devices through natural language prompts. 
 When congestion occurred in specific IoT 

gateways, ChatGPT analyzed real-time data 
streams, identified patterns (e.g., vehicular 
density peaks), and recommended adaptive 
routing adjustments. 

 It also predicted traffic load surges using 
semantic correlation with time and weather 
data, preemptively reconfiguring network 
priorities. 

Results showed a 19% improvement in response 
time, 15% reduction in packet loss, and an increase 
of 12% in energy efficiency compared to baseline 
systems without AI assistance. 

Data Analysis 
Table 1: Comparative Network Performance Metrics 

Performance Parameter Baseline Model ChatGPT-Assisted Model % Improvement 
Throughput (Mbps) 82.4 101.2 +22.8% 

End-to-End Latency (ms) 46.7 34.1 -26.9% 
Packet Loss Ratio (%) 3.8 2.2 -42.1% 

Adaptive Response Time (s) 2.7 1.5 -44.4% 
Energy Efficiency (J/bit) 0.0029 0.0023 +20.6% 

 
Table 2: Qualitative Assessment of Network Adaptability 

Evaluation Criteria Traditional 
Heuristic 

ChatGPT-
Assisted 

Observations 

Contextual Understanding Low High ChatGPT interprets multi-variable 
scenarios linguistically. 

Predictive Routing 
Accuracy 

Moderate Excellent LLM anticipates congestion patterns. 

Real-Time 
Reconfiguration Speed 

Average High AI reduces manual latency in decision 
loops. 

Fault Tolerance Moderate High Adaptive redundancy established 
dynamically. 

Scalability to IoT/6G 
Systems 

Limited Strong Semantic adaptability improves 
performance. 

 
Questionnaire 
1. How effectively can AI interpret network 

performance metrics in real-time? 
2. What are the computational trade-offs between 

heuristic models and LLM-based optimizers? 
3. Can ChatGPT adapt to network anomalies 

without explicit retraining? 

4. What ethical or data privacy concerns arise 
from language model integration in network 
infrastructures? 

5. How does LLM-based optimization impact 
energy consumption in large-scale IoT 
environments? 

6. To what extent can natural language feedback 
improve network management transparency? 
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Conclusion 
This study demonstrates that ChatGPT-assisted 
network optimization can substantially enhance 
adaptive communication protocols. By bridging 
linguistic understanding with network intelligence, 
LLMs enable context-aware control, predictive 
analytics, and autonomous system adaptation—key 
features for next-generation 6G and edge networks. 

The integration of ChatGPT leads to 
measurable gains in efficiency, scalability, and 
decision-making accuracy, particularly in dynamic 
and resource-constrained environments. However, 
challenges such as computational overhead, 
interpretability, and ethical data handling remain 
areas for future research. 

The results emphasize that AI-driven 
dialogue systems can play a central role in 
designing self-learning networks capable of 
evolving with user behavior, traffic dynamics, and 
environmental conditions—ushering in a new 
paradigm for intelligent communication 
infrastructure. 
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