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Abstract

The Al-driven autonomous optimization and operation system for 6G networks aims to address the high dynamism and complexity of
the 6G ahitecture. Focusing on the core requirements of 6G networks for minimal operation and maintenance, self-intelligent closed
loops, and resilient services, this paper systematically analyzes the capability bo traditional operation systems in scenarios such as
ultra-dense networking and the integration of communication, sensing, and computing. It focuses on Al-based state perception and
prediction, as well as ti-objective collaborative decision-making mechanisms, designing a hierarchical and decoupled intelligent
operation architecture that constructs a closed-loop process integrating data and control planes, as well as knowledge-drived model-
iterative operations. Furthermore, it explores key enabling technologies such as federated learning, digital twins, and explainability,
and proposes a comprehensive framework covering performance evaluation, scenario valnd evolution strategies. The research
findings provide theoretical support and architectural references for 6G networks to achieve the leap from automation to autonomy.
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