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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

[1] 

3GPP TR 28.908 Study on Artificial Intelligence / Machine Learning (AI/ML) management
3
Rationale

In TR 28.908 [1], clause 5.1.2.3 discussed the use case of AI/ML performance evaluation in inference phase. However, the current description about the use case exist some issues to be updated. 
Firstly, it's not just the operator who can perform the performance evaluation, a more general description (i.e., the MnS producer responsible for performance management) can be used. Besides, depending on the performance evaluation results, different actions can be taken and also can be taken by different roles (e.g., the operator, the consumer or the producer of performance management. Thus, the related description is updated to make it more accurate.
Secondly, the fourth paragraph “For evaluating the performance of the AI/ML inference function and ML entity…” describes how to perform evaluation, and the fifth paragraph “In the inference phase…”describes why the evaluation is needed. To make reading clearer, this pCR exchanges the order of this two paragraphs and also adds some description about how to calculate the perform evaluation results.
In addition, the consumer (e.g., an operator) may wish to control and manage the performance evaluation capability. For example, the operator may configure the performance evaluation period of a specified ML model. The 3GPP management system needs to provide the capability to allow the performance evaluation process to be configured. However, the performance evaluation configuration related descriptions and requirements are missing in current document.
Based on above reasons, this contribution proposes to update the use case and requirements of ML entity performance evaluation.
4
Detailed proposal

It is proposed to update the following chapter in TR 28.908 [1].
	1st modified section


5.1.2.3
AI/ML performance evaluation in inference phase 

In the inference phase, the inference function (including MDAF, NWDAF and RAN intelligence functions) uses one or more ML entities for inference and generate the inference output.
In the inference phase, the performance of a running ML entity may degrade over time due to changes in network state, which will affect the related network performance and service. Thus, it is necessary to evaluate performance of the ML entity during the inference process. If the inference output is executed, the network performance related to each inference function also needs to be evaluated.
The consumer (e.g., a Network or Management function) may take some actions according to the inference output provided by the inference function. If the actions are taken accordingly, the network performance is expected to be optimized. Each inference function has its specific focus and will impact the network performance from different perspectives.

The consumer may choose to not take any actions by various reasons, for instance lacking confidence on the inference output, avoiding potential conflict with other actions or when no actions are needed or recommended at all according to the inference output. 

For evaluating the performance of the AI/ML inference function and ML entity, the MnS producer responsible for ML inference performance management needs to be able to get the inference output generated by each inference function. Then, the MnS producer can evaluate the performance based on the inference output and related network measurements (i.e., the actual output).

Depending on the performance evaluation results, some actions (e.g., deactive the running entity, start retraining, change the running entity with a new one, etc) can be taken to avoid generating the inaccurate model inference output.
To monitor the performance in the inference phase, the MnS producer responsible for ML inference performance management can perform evaluation periodically. The performance evaluation period may be determined based on the network change speed. Besides, a consumer (e.g., an operator) may wish to control and manage the performance evaluation capability. For example, the operator may configure the performance evaluation period of a specified ML model. The 3GPP management system needs to provide the capability to allow the performance evaluation process to be configured. In addition, an authorized consumer may want to know if the ML entity is working well and request the performance evaluation results of a specific ML model. Accordingly, the performance evaluation results reporting related period or threshold can also be configured.
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5.1.3
Potential requirements

REQ-MODEL_PERF-TRAIN-1: The MLT MnS producer should have a capability to allow an authorized consumer to get the capabilities about what kind of ML models the training function is able to train.

REQ-MODEL_PERF-TRAIN-2: The MLT MnS producer should have a capability to allow an authorized consumer to query what performance indicators are supported by the ML training function for each kind of ML model.

REQ-MODEL_PERF-TRAIN-3: The MLT MnS producer should have a capability to allow an authorized consumer to select the performance indicators from those supported by the ML training function for reporting the training performance for each kind of ML model.

REQ-MODEL_PERF-TRAIN-4: The MLT MnS producer should have a capability to allow an authorized consumer to provide the performance requirements for the ML model training using the selected the performance indicators from those supported by the ML training function.
REQ-AI/ML_BEH-1: The 3GPP management system should have a capability to inform an authorized AI/ML MnS consumer (e.g. the operator) about the behavior of the ML entity, in an ML entity agnostic manner without the need to expose its internal characteristics.

REQ-AI/ML_BEH-2: The 3GPP management system should have a capability that enables an authorized AI/ML MnS consumer (e.g. the operator) to configure the behavior of the ML entity, in an ML entity agnostic manner that does need to expose its internal characteristics.

REQ- AI/ML_PERF-INF-1: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to get the inference output provided by an inference function (MDAF, NWDAF or RAN intelligence function).

REQ- AI/ML_PERF-INF-2: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to provide feedback about an inference output.
REQ- AI/ML_PERF-INF-3: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to be informed about the actions taken that were triggered by the inference output provided by an inference function (MDAF, NWDAF or RAN intelligence function).
REQ- AI/ML_PERF-INF-4: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to collect the performance data related to an inference function (MDAF, NWDAF or RAN intelligence function).

REQ- AI/ML_PERF-INF-5: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to collect the performance data for evaluating the performance of an ML entity during inference.
REQ-AI/ML_PERF-INF-6: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to request the performance evaluation results of a specific ML entity.
REQ-AI/ML_PERF-INF-7: The MnS producer responsible for AI/ML inference performance management should have a capability to allow an authorized consumer to control the ML entity performance evaluation functionality.
REQ-AI/ML_PERF-ABS-1: The 3GPP management system should have a capability for an authorized MnS consumer (e.g., an operator) to configure an abstract performance range that defines the minimum and maximum performance as expressed on an abstract performance index.

REQ-AI/ML_PERF-ABS-2: The 3GPP management system should have a capability for an authorized MnS consumer (e.g., the producer of AI/ML services such as the producer of ML training or AI/ML inference services) to request the MnS producer to abstract and qualify one or more ML performance metrics of one or more specific ML entities.

REQ-AI/ML_PERF-ABS-3: The 3GPP management system should have a capability for an authorized MnS consumer (e.g., the MnS consumer of AI/ML services such as the MnS consumer of ML training) to request the abstract performance of one or more specific ML entities.

REQ-AI/ML_PERF-ABS-4: The 3GPP management system should have a capability for an authorized MnS consumer (e.g., the operator) to request the  MnS producer to provide the abstract performance as a performance abstraction report of one or more ML performance metrics of one or more ML entities.
REQ-AI/ML_PERF -SEL-1: The MLT MnS producer should have a capability allowing the authorized MnS consumer to discover supported AI/ML performance indicators related to ML training, testing and inference and select some the desired indicators based on the MnS consumer’s requirements. 

REQ-AI/ML_PERF-POL-2: The AI/ML MnS producer should have a capability allowing the authorized MnS consumer to indicate a performance policy related to ML model training, testing and inference phases.
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