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Abstract of the contribution: This contribution proposes to add a new solution for a KI#1: How to improve correctness of NWDAF analytics.

1 Discussion
There is already some discussion about the issue that the analytic correctness is low caused by model drift or weak model generalization capability, etc., and there are also quite a few solutions proposed to address this issue. However, most of these solutions are focus on how to evaluate the analytics accuracy or model performance by AnLF or MTLF, and how to retrain or reselect a good performance ML model by the MTLF for an AnLF, but none of them involve the aspects that how to reuse the good performance ML model to increase the analytics correctness for other AnLFs, as a consequence, the efficiency for improving analytics accuracy is low because the enhancement is for a single AnLF and has not been extended or reused.

In addition, in some scenarios, it is mentioned that an AnLF supporting multiple models capability can obtain multiple models from MTLF and select a model with good enough performance from them, but this performance information is also not recorded and reused to the previous AnLF and any other AnlFs.  

In this paper, it is proposed a solution, when a good performance model is obtained by evaluating analytics correctness, then the model information and corresponding model usage scope will be recorded by the MTLF. If requested by the same AnLF or some other AnLF for the model information, whose analytics ID and model filter information matches with the stored model’s, then the MTLF can directly provide the good performance model to the AnLF instead of repeating the performance evaluation in the real network unnecessarily and slowly.
2 Proposal

It is proposed to add the following new solution to TR 23.700-81 
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6.0 Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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Next Change (all new changes)
6.X
Solution #xx: improve correctness of NWDAF analytics
6.X.1
Description
This is a solution for Key Issue #1: "How to improve correctness of NWDAF analytics".
After MTLF providing one or multiple ML models related to an analytics ID to the AnLF, based on some specific monitoring mechanism, the analytics correctness for the one model or multiple models can be evaluated by the AnLF or MTLF. The analytics correctness evaluation result (e.g. Accuracy in Use or MAE in Use, etc.) will be obtained or reported to the MTLF meanwhile with the model usage scope for each model, which indicates the target scope (area, DNN, S-NSSSAI and target UE(s)) the model is used in the real network.
By updating the model repeatedly, or choosing from the multiple models, the MTLF will get a model with good enough performance e.g. according to analytics correctness evaluation result (e.g. Accuracy in Use or MAE in Use, etc.). The MTLF stores the model information with and its corresponding model usage scope.

When the same AnLF (e.g. due to abnormal loss of model information) or some other AnLF subscribes a trained ML model to the MTLF, if the requested analytics ID and model filter information matches with the model information, then the MTLF provides it to the requested AnLF.
6.X.2
Procedures
6.x.2.1
Procedures for improving model performance based on analytics correctness evaluation of one candidate model
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Figure 6.x.2-1: procedures for improving model performance based on analytics correctness evaluation of one candidate model
1. The NWDAF containing AnLF1 subscribes to a trained ML model associated with an Analytics ID and model filter information by invoking Nnwdaf_MLModelProvision_Subscribe or Nnwdaf_MLModelProvision_Request service operation as defined in TS 23.288[5].
The NWDAF containing MTLF provides a matched ML model information by invoking Nnwdaf_MLModelProvision_Notify or Nnwdaf_MLModelProvision_Response service operation.
2. The NWDAF containing AnLF1 retrieves analytics based on the obtained ML model and provides the analytics result to the analytics NF consumer, which is described in TS 23.288[5].
During the analytics inference procedure and analytics usage procedure in the real network, the analytics correctness can be evaluated by the AnLF1 or MTLF, e.g. based on monitoring mechanism defined in the solution 1, 3, 4, 5, 6 or others. The analytics correctness evaluation result (e.g. Accuracy in Use or MAE in Use, etc.) will be obtained or reported to the MTLF as well with the model usage scope, which indicates the target scope (area, DNN, S-NSSSAI and target UE(s)) the model is used in the real network.
Note: how does the AnLF and MTLF evaluate analytics correctness should depend on the conclusion of KI#1.
3. If the analytics correctness is low and doesn’t achieves the configured goal, then the MTLF will reselect a new ML model or retrain the provided ML model for the corresponding model usage scope.
4. The NWDAF containing MTLF provides a new model or the updated model to the NWDAF containing AnLF1, with a corresponding model ID, which uniquely identifies a model instance.
5. Similar as the step 2, the analytics correctness for the new model or the updated model can be re-evaluated. And then steps 3-5 will be repeated until the analytics correctness is well enough as described in step 6.
6. If the analytics correctness is good enough e.g. based on configuration in MTLF, then the NWDAF containing MTLF stores the model information and its corresponding model usage scope.
7. The NWDAF containing AnLF1(e.g. due to abnormal loss of model information) or NWDAF containing AnLF2 subscribes to a trained ML model associated with an Analytics ID and model filter information, which is similar as step 1.
8. If NWDAF containing MTLF determines the requested analytics ID and model filter information matches with model filter information and the model usage scope, then it will perform step 9 to provide the model information to the AnLF.
9. The NWDAF containing MTLF provides the matched ML model information determined in step 8 by invoking Nnwdaf_MLModelProvision_Notify or Nnwdaf_MLModelProvision_Response service operation.
6.x.2.2
Procedures for improving model performance based on analytics correctness evaluation of multiple candidate models
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Figure 6.x.2-2: procedures for improving model performance based on analytics correctness evaluation of multiple candidate models
1. The NWDAF containing AnLF1 subscribes to a trained ML model associated with an Analytics ID and model filter information by invoking Nnwdaf_MLModelProvision_Subscribe or Nnwdaf_MLModelProvision_Request service operation as defined in TS 23.288[5].
If there are multiple candidate models matching with the model request in the NWDAF containing MTLF, and optionally NWDAF containing AnLF indicates its support for multiple ML models, then NWDAF containing MTLF provides multiple matched ML models IDs and corresponding model information by invoking Nnwdaf_MLModelProvision_Notify or Nnwdaf_MLModelProvision_Response service operation.
2. For the multiple obtained ML models, the analytics correctness for each model can be evaluated by the AnLF1 or MTLF, e.g. based on monitoring mechanism defined in the solution 1, 3, 4, 5, 6 or others. The analytics correctness evaluation result for each model (e.g. Accuracy in Use or MAE in Use, etc.) will be obtained or reported to the MTLF as well with the model usage scope, which indicates the target scope (area, DNN, S-NSSSAI and target UE(s)) the model is used in the real network.

3. Based on the received analytics correctness evaluation result for the multiple candidate ML models, the NWDAF containing MTLF chooses the one(s) whose analytics correctness is good enough e.g. based on configuration in MTLF, and stores the model information and the corresponding model usage scope.
4. The NWDAF containing AnLF1(e.g. due to abnormal loss of model information) or NWDAF containing AnLF2 subscribes to a trained ML model associated with an Analytics ID and model filter information, which is similar as step 1.
5. If NWDAF containing MTLF determines the requested analytics ID and model filter information matches with model filter information and the model usage scope, then it will perform step 6 to provide the model information to the AnLF.
6. The NWDAF containing MTLF provides the matched ML model information determined in step 8 by invoking Nnwdaf_MLModelProvision_Notify or Nnwdaf_MLModelProvision_Response service operation.
6.X.3
Impacts on existing nodes and functionality
NWDAF containing MTLF：
· Obtains by itself or from the AnLF the analytics correctness evaluation result for each model (e.g. Accuracy in Use or MAE in Use, etc.) and the corresponding model usage scope;
· Stores the model information with the good enough performance and its corresponding model usage scope.;
· Provides the model information with good enough performance to the AnLF, based on the analytics ID, model filter information and model usage scope.
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