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Abstract of the contribution: This contribution proposes a new solution for Key Issue #1 "How to improve correctness of NWDAF".
1. Discussion
This contribution is related to KI#1:How to improve correctness of NWDAF, it is to be studied how to detect that improving the correctness of an Analytics ID is needed.
In TS 23.288 Rel-17, there is no mechanism to improve correctness of NWDAF. The existing specification defines that the ML model is trained by the NWDAF containing MTLF, and then the ML model is deployed to the NWDAF containing AnLF, but the correctness of the ML model is unstable in many cases, such as:
-	Due to the difference between training data and inference data, there may be differences in the correctness of NWDAF containing MTLF and NWDAF containing AnLF, which may cause the correctness of NWDAF containing AnLF to be inferior to that of NWDAF containing MTLF, while NWDAF containing MTLF can not perceive the correctness when NWDAF containing AnLF using ML models;
- 	NWDAF containing AnLF can not perceive whether the analytics result is used for the decision of consumer NF, i.e. NWDAF containing AnLF can not derive the correctness of the ML model.
Therefore, the current NWDAF containing MTLF only provides the specified ML model according to the request of NWDAF containing AnLF, which can not perceive the correctness of NWDAF containing AnLF when using the ML model, and there is no related mechanism to improve the correctness.
On the other hand, the current NWDAF containing AnLF can not perceive the correctness of the analytics result provided to the consumer NF, as well as, the consumer NF has no feedback mechanism. Once the correctness can not meet the specified requirements of the consumer NF, it will lead to consumption NF makeing wrong decisions.
2. Text Proposal
It is proposed to agree the following key issue into TR 23.700-81.
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Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change(All new text) * * * *
6.X	Solution #X: Correctness improvement of NWDAF by determining ML model performance
[bookmark: _Toc500949099][bookmark: _Toc97052785][bookmark: _Toc97057839][bookmark: _Toc97057912][bookmark: _Toc97052457]6.X.1	Description
[bookmark: _Toc97057913][bookmark: _Toc97052786][bookmark: _Toc500949101][bookmark: _Toc97052458][bookmark: _Toc97057840]This solution addresses Key Issue #1 "How to improve correctness of NWDAF".
After the Analytics consumer NF consumes the analytics from the NWDAF containing AnLF, some network data are generated. The NWDAF shall collect these network data from the Analytics consumer NF after the Analytics consumer NF consumed the Analytics results. The network data are used to detect that improving the correctness of an Analytics ID is needed. And the network data will be used for the NWDAF to determine the ML model performance and/or re-train the ML model.
This solution provides the following functionalities:
- 	The NWDAF collects network data of consumer NFs to support NWDAF perceive the correctness and ML model performance.
- 	The NWDAF calculates network data to evaluate ML model performance and trigger further ML model training to improve the accuracy of NWDAF.
- 	The NWDAF can reduce the signaling load of data collection through data collection function NF such as DCCF.
6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97052459][bookmark: _Toc97057841][bookmark: _Toc97052787][bookmark: _Toc97057914]The following figure presents an example procedure of correctness improvement of NWDAF by determining ML model performance.


Figure 6.x.2-1: Procedure for correctness improvement of NWDAF by determining ML model performance
1. Steps 1 specified in TS 23.288[4] are reused to perform network data analytics for the analytics consumer and data collection for the data consumer.
2-3. 	After the analytics consumer NF consumes the analytics, the NWDAF containing AnLF collects the network data by invoking the Nnf_EventExposure_Subscribe service operation or via DCCF by invoking the Ndccf_DataManagement_Subscribe service operation, the network data may includes the data from analytics consumer NF and/or data source. This step is skipped if the NWDAF containing AnLF was subscribed to the analytics consumer NF and/or data source directly or via DCCF in step 1.
4.	The NWDAF containing AnLF determines ML model performance (e.g. accuracy, precision or recall) by comparing the network data and the analytics provided to the Analytics consumer NF in step 1.
The NWDAF containing AnLF determines whether further training of the ML Model is needed based on the ML model performance and internal strategies.
5. If further training of the ML Model is needed, the NWDAF containing AnLF subscribes ML model associated with the Analytics ID in step 1 by invoking the Nnwdaf_MLModelProvision_Subscribe to get the re-trained ML model, the subscribe information may include the ML model performance.
6. The NWDAF containing MTLF determines that further training is needed, this NWDAF may initiate data collection from NFs, (e.g. AMF/DCCF/ADRF), UE Application (via AF) or OAM as described in TS23.288, to re-train the ML model.
In addition, the NWDAF containing MTLF may collect the network data from the NWDAF containing AnLF for re-training the ML model. 
7. The NWDAF containing MTLF notifies the NWDAF containing AnLF with the re-trained ML Model Information (containing a (set of) file address of the trained ML model) by invoking Nnwdaf_MLModelProvision_Notify service operation.  
6.X.3	Impacts on Existing Nodes and Functionality
[bookmark: _Toc326248712]NWDAF containing AnLF: 
-	Supports collecting the network data after the analytics consumer NF consumes the analytics.
-	Supports determining ML model performance.
-	Supports triggering further training of the ML Model based on the ML model performance.
NWDAF containing MTLF:
-	Supports further training of the ML Model based on the ML model performance.
* * * * End of changes * * * *
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