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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.908-000 “Study on AI/ML management”
3
Rationale
The AI/ML techniques are widely used in 5GS (including 5GC, NG-RAN and management system), and in the SA5 study item AI/ML management (see the SID in S5-216427), the following AI/ML management capabilities are to be studied to enable and support AI/ML in 5GS:

· Validation of AI/ML model and AI/ML-enabled function

· Testing of AI/ML model and AI/ML-enabled function (before deployment)

· Deployment of AI/ML model (new or updated model) and AI/ML-enabled function

· Configuration of AI/ML-enabled function

· Performance evaluation of AI/ML-enabled function

The AI/ML workflows involving these AI/ML management capabilities could be generic for different domains (5GC, NG-RAN and management system) and for different AI/ML-enabled functions.
The generic AI/ML workflows are helpful to illustrate where the AI/ML management/operations are needed, therefore they are useful to derive the use cases and requirements for AI/ML management.
This pCR is to add the generic AI/ML workflows.
4
Detailed proposal
	Start of modification


X
Concepts and overview
X.1
AI/ML workflow for 5GS
X.1.1
Workflow for management of AI/ML model

AI/ML techniques are widely used in 5GS (including 5GC, NG-RAN and management system), and the generic workflow for AI/ML model management for a deployed Inference Function in 5GS is shown in Figure X.1.1-1.
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Figure X.1.1-1: Workflow for management of AI/ML model (for a deployed Inference Function)
The workflow for AI/ML model management for a deployed Inference Function in 5GS involves the phases/operations that are briefly described below:

AI/ML Model Training: Learning by the Machine from the training data to generate the (new or updated) AI/ML Model that could be used for inference. The AI/ML Model Training MnS is specified in TS 28.105 [a].

AI/ML Model Validation: Cross validation of the trained AI/ML model with validation data to evaluate the performance of the AI/ML Model. The main purpose of the validation is to know the performance variance of the model when performing on the training data and validation data. If the validation result meets the expectation (e.g., the variance is acceptable), the AI/ML model may then be tested (by AI/ML Model Testing), otherwise the AI/ML model needs to be further (re)trained.

AI/ML Model Testing: Testing of the validated AI/ML model with testing data to evaluate the performance of the AI/ML model for selection for deployment. When the model’s performance meet the expections on both training data and validation data, the AI/ML model is finally tested to evaluate the performance on testing data. If the testing result meets the expectation, the AI/ML model may be counted as a candidate for verification and/or deployment, otherwise the AI/ML model may need to be further (re)trained.

AI/ML Model Verification: Verification of the AI/ML model about whether it works in the Inference Function (which is the same as, or can simulate, the target Inference Function where the AI/ML model is to be deployed). In some cases, this step may be skipped, for instance in case the input data and output data, data types and formats, have been unchanged from the last deployed AI/ML model.
AI/ML Model Deployment: Deployment of the selected AI/ML model to the Inference Function (already deployed), based on the result of AI/ML Model Testing and/or Verification. If there is already an AI/ML model for the same inference purpose in the Inference Function, the old AI/ML model is replaced when the new/updated model is deployed. When it is successfully deployed to the Inference Function, the AI/ML model is ready to conduct inference.

NOTE: The Inference Function refers to the AI/ML-enabled function that uses the AI/ML model for inference.
Inference Function Monitoring: Monitoring of the activated Inference Function, including performance evaluation and fault supervision. Based on the monitoring results, the Inference Function may be (re)configured, upgraded (see clause 4.x.2), or terminated, and the AI/ML model may need to be further (re)trained.
Inference Function Configuration: Configuration of the Inference Function to control the inference, as well as activation and deactivation of the Inference Function. The activation/deactivation of the Inference Function automatically activates/deactivates the inference capability of the AI/ML model.
Inference Function Termination: Termination of the Inference Function. If the Inference Function is terminated, the AI/ML model in the Inference Function is also terminated together.
	End of modifications
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