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1. Introduction
This contribution provides a new solution to support AI/ML model lifecycle, where the AI/ML Enablement capability can trigger model update upon detecting model performance degradation. To optimize the (re-) training process, a base model can be selected for Transfer Learning. The solution also considers relationships between models (e.g. Transfer Learning, or training using the same input data) to update additional models as well if needed.
2. Reason for Change
Once trained and deployed, the performance of an AI/ML model can degrade over time due to changes in the environment, unforeseen training scenarios, or insufficient training data. Thus, AI/ML model lifecycle post-deployment includes performance monitoring and re-training (optionally with new data) if necessary. Consequently, the AI/ML Enablement Layer should support AI/ML lifecycle management operations to re-train and update AI/ML models. Further, when models are linked due to Transfer Learning or the use of similar training data as input, a performance degradation in a model might be an indicator of a future performance degradation in other models. Thus, this relationship should be taken into account for AI/ML lifecycle management.
3. Proposal
It is proposed to include the following text to 3GPP TR 23.700-82.

[bookmark: _Toc151544866][bookmark: _Hlk151541524]
* * * First Change * * * *
[bookmark: _Toc151544833][bookmark: _Toc151544860]8	Solutions
[bookmark: _Toc151544834]8.0	Mapping of solutions to key issues
Table 8.1-1: Mapping of solutions to key issues
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* * * Next Change (all new text) * * * *
8.X	Solution #X: AI/ML model lifecycle management
[bookmark: _Toc133484176][bookmark: _Toc133524373][bookmark: _Toc151544861]8.X.1	Solution description
This solution addresses Key Issues #1 and #6. The solution provides a procedure to support AI/ML model lifecycle management for ML model re-training and update when model performance degradation is observed by AI/ML Enablement. The solution also supports using an existing model to re-train the model using Transfer Learning. Additionally, if the degraded model is related to other models due to e.g. Transfer Learning, the AI/ML Enablement may trigger the update of those related models as well.
Figure 8.X.1-1 depicts the procedure where the AI/ML Enablement capability can trigger model update upon detecting model performance degradation.
Pre-conditions:
1. The AI/ML Enablement Server has provided a ML model to the AI/ML Enablement Consumer.


Figure 8.4.1-1: Support for AI/ML model lifecycle management
1. A detecting entity observes a drop in performance of a AI/ML model is observed. The performance degradation can be either detected by the AI/ML Enablement Server, or reported by the AI/ML Enablement Consumer.
2. The AI/ML Enablement Server fetches the ML model information from the ML Model and Data Repository. The AI/ML Enablement Server also performs ML model discovery to determine whether an existing ML model stored by the ML Model and Data Repository can be used to train the new model (e.g. using Transfer Learning), or if an existing model can be used to replace the degraded model directly. If an already trained model is ready to use, steps 3-7 are skipped.
The AI/ML Enablement Server can also discover models that are related due to Transfer Learning or the use of the same training data, to identify additional models that may require an update.
3. The AI/ML Enablement Server discovers the list of ML training entities and their capabilities, and determines the ML training entity(es) (e.g. AI/ML Enablement Client(s)) and parameters for re-training the model.
4. If required, the AI/ML Enablement Server collects additional data to re-train the model, the data can be stored in the ML Model and Data Repository.
5. The AI/ML Enablement Server triggers the model re-training on the selected ML training entity(es) with the parameters selected in step 3, and optionally the new data collected in step 4. If identified in step 2, a base model can be used for Transfer Learning to optimize re-training.
If the degraded model is linked to other models (e.g. due to Transfer Learning, or the same training data has been used), the AI/ML Enablement Server may trigger the re-training and update of those related models as well.
6. The AI/ML Enablement Server stores the ML model and its related metadata in the ML Model and Data Repository.
7. The AI/ML Enablement Server provides the updated ML model to the AI/ML Enablement Consumer either by sending it directly, or by providing information to retrieve it from the ML Model and Data Repository.
[bookmark: _Toc148437288][bookmark: _Toc151544857]8.X.2	Architecture Impacts
The application enabler layer architecture impacts are the following:
-	AI/ML Enablement Server is introduced to support AI/ML model lifecycle management.
-	AI/ML Enablement Consumer is introduced to consume AI/ML Enablement Server services.
-	The ML Model and Data Repository is introduced to store the ML models and training data.
[bookmark: _Toc148437289][bookmark: _Toc151544858]8.X.3	Corresponding APIs
[bookmark: _Toc148437290]Editor's note:	This clause provides the corresponding APIs for supporting the solution.
[bookmark: _Toc151544859]8.X.4	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.
* * * End of Changes * * * *
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