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Comments
This contribution is a consolidation of the following documents and has been prepared to assist with efficiency of the discussions:
1. S5-260154 Autonomous Agent Reshapes 6G Network Operation and Management, ZTE 
2. S5-260171 Autonomous agents in the 6G management system, China Mobile
3. S5-260628 Agent-driven multi-RAT management, Samsung
4. S5-260318 Agent-based predictive maintenance Scenarios, China Unicom

Proposed Changes
* * * First Change * * * *
6	6G Management Scenarios
6.1 Identified 6G management scenarios
6.1.X Autonomous Agent
6.1.X.Y Category 2: Autonomous agent within 3GPP management system
6.1.X.Y.1 Description
1. General description
6G networks introduce new capabilities that significantly broaden the scope of network management. From an OAM perspective, future management scenarios can be grouped into two categories: traditional foundational OAM and new service‑driven OAM. Traditional foundational OAM includes functions such as performance monitoring, fault management, and configuration management, which in 6G must operate at a larger scale and complexity. New service‑driven OAM arises from emerging 6G services such as ISAC and AI capabilities, which introduce more diverse managed entities and more complex operating environments. These scenarios greatly increase the heterogeneity and operational complexity of 6G networks and place significantly higher demands on the management system. <0154>



Currently, the automation capabilities in 5G (e.g., AI/ML, IDM, MDA, CCL, NDT) are often specified and implemented as relatively discrete functions. There is  no standardized, high-level capability supporting the dynamic orchestration and collaborative invocation of these discrete capabilities to solve complex, cross-domain operational problems. It should explore the AI-driven technologies to consider integrate disparate automation capabilities to optimize and support the above scenarios. <0171>
Therefore, the evolution toward higher levels of autonomous network operation becomes unavoidable, 6G network management cloud introduce Autonomous Agents, which is not a static workflow-based function but a continuously operating intelligent entity capable of perception, reasoning & planning, action execution, and iterative learning. It can dynamically adapt to environmental changes, generalize to unfamiliar situations, and continuously refine its behavior based on feedback. With these capabilities, Autonomous Agents become a core enabler for scalable and sustainable 6G OAM and mark a key step toward realizing AI‑native, self‑evolving network intelligence.  





<0154>
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2. Agent-driven multi-RAT management
In existing network management architectures, achieving end-to-end (E2E) automation across multi-domain, multi-generation (multi-RAT), and multi-vendor environments has been challenging due to fragmented management interfaces and static integration logic. Traditional systems often require manual updates or specific integration efforts whenever a management service (e.g., IRP in LTE or MnS in NR) is updated or a new network function is introduced.
With the evolution towards 6G, the management architecture is expected to incorporate AI-powered agents to play a central role. This scenario focuses on how an agent can autonomously manage and optimize RAN resources in a hybrid environment where LTE and NR (and future 6G) stations coexist.
Instead of being hard-coded to specific versions of management services, the agent can dynamically browse, discover, and access available MnS. For instance, in an energy-saving use case, the agent can simultaneously access performance data and provisioning services from both legacy IRP-based systems (LTE) and service-based MnS (NR). By aggregating information from diverse sources, the agent can make intelligent decisions; such as, selective deactivation of overlapping cells of different RATs to minimize power consumption while ensuring the coverage.




 <0628>
3.Agent-based predictive maintenance Scenarios
The Autonomous agent also expected to 
understand intents and conduct predictive analysis and autonomous decision-making based on built-in agent model. It ultimately executes decisions and verifies and optimizes outcomes iteratively.
In agent-based predictive maintenance, a typical use case is the autonomous discovery and dynamic response to unknown fault patterns in antenna arrays. Unlike static models that rely on fixed rules and preset thresholds, the base station optimization agent obtain intent to predict and eliminate potential hardware faults to ensure network performance. It lies in autonomously managing its agent model: it continuously ingests latest management data. By comparing previous operational instances, it can autonomously discover subtle abnormal correlation patterns. Over time, the agent autonomously evolves its model, continuously integrating new data and experience. This progressively enhances its prediction accuracy for various faults while improving the efficiency of analysis and decision-making. Based on this dynamically enhanced cognition, the agent can autonomously decide and execute precise preventive operations without human intervention. <0318>

6.1.x.1.2 Potential Requirements
REQ-Agent-1: The 6G management system should support autonomous agent to enable autonomous network management and operation.
REQ-Agent-2: The autonomous agent within the 6G management system should support the capabilities of 	goal acquisition, perception, reasoning & planning, action execution, and iterative learning.
REQ-Agent-3: The 6G management system should support the capability of the Autonomous agents to solve complex, cross-domain operational problems.
REQ-Agent-4: The 6G management system should support the Autonomous agents to dynamically orchestrate and collaboratively invoke the management capabilities (e.g., AI/ML, MDA, IDM, CCL, NDT).
REQ-Agent-5: The 6G management system should have the capability to allow the intent-driven MnS consumer to express the requirements to the Autonomous agents.
REQ-Agent-6: The 6G management system should provide a mechanism for agents to discover available management services and their associated capabilities within a multi-domain/multi-RAT environment.
REQ-Agent-7: The 6G management system should support the ability for an agent to access and consume multiple management services simultaneously to perform integrated resource optimization.
REQ-Agent-8: The 6G management system should provide semantic descriptions of management services to enable agents to understand the functionality and input/output parameters of the services without manual configuration.
REQ-Agent-9: The management Agent should have capability to understand intents and conduct predictive analysis and autonomous decision-making based on built-in agent model.
REQ-Agent-10: The management Agent should have capability to ingests latest management data and autonomously evolves its model.
REQ-Agent-11: The OAM Agent should be able to predict the potential occurrence of unknown or novel types of faults or performance degradations by identifying subtle, previously undefined correlation patterns within multi-dimensional, cross-domain data.
REQ-Agent-12: Prior to executing autonomous decisions (e.g., parameter adjustments), the OAM Agent should validate the safety and effectiveness of the actions in a simulated or sandboxed environment (e.g., a digital twin) to prevent operational risks.

* * * End of Changes * * * *

