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Abstract of the contribution: This paper introduces a new solution for the KI#1 for improving the correctness of NWDAF by rating the quality of the data sources. 

[bookmark: _Hlk514274591]1		Discussion
[bookmark: _Hlk99368905]Correctness of predictions is usually associated to accuracy, which represents the most prominent KPI to rate ML models. However, the accuracy can be corrupted by a drift related to a mismatch between training data and inference data. Incorrect predictions can be the result of inaccuracy of an ML model during inference, which may be lower than the accuracy of the same ML model during training. This is likely to happen if the training data set differs significantly in terms of distribution, range, and features from the input data that the ML model is fed with during inference. 
There are data sources used for providing analytics input that are not within the network operator premises to control and check easily errors and security. For these types of sources, the quality of the data needs to be checked and shall not be consumed by the NWDAF MTLF especially if there is a significant change in the data distribution or if there is a significant drift between predictions and ground truth data, which impacts the performance of the accuracy.

Examples of such data sources (from TS 23.288) can be AF and UEs which provide input for NWDAF analytics like Service Experience Analytics, NF load, DN performance analytics and UE related analytics. In such cases, a possible drift may be due to an issue of the data source, and such issue may not be in the control of MNO to examine whether the data source itself provides correct inference data.

The following proposal provides a complementary solution in the 3GPP TR 23.700-81 Key Issue #1 related to how to detect and improve correctness of NWDAF analytics by enabling a rating of the data sources. Such rating can be based on (i) local estimation/calculation between the predicted and ground-truth data, (ii) the analytics consumer feedback, or (iii) provided by an AF in the forms of weights.  

Hence, NWDAF relates a rating to the data source profiles/reputation, which can be used as criterion for selecting from which sources to collect data. In the selection of the appropriate data source, the NWDAF can also use as a criterion the expected confidence degree, i.e., that relates the outcome result with the input data sources. 


Further details are included in the main solution.
2		Proposal
The following solution is proposed.
******************************** First change (all new text) *******************************
[bookmark: _Toc97269608][bookmark: _Toc50536656][bookmark: _Toc50575409]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc92987386][bookmark: _Toc97269609][bookmark: _Toc500949097]6.0	Mapping of Solutions to Key Issues
[bookmark: _Toc97269610]Table 6.0-1: Mapping of solutions to key issues
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6.X	Solution #X: Improving the correctness of NWDAF by rating the quality of the data sources   
[bookmark: _Toc500949099][bookmark: _Toc97269611]6.X.1	Description
[bookmark: _Toc500949101]This solution addresses Key Issue #1 and especially how to detect and improve correctness of NWDAF analytics by enabling a rating of the data sources.

Such rating can be based on (i) local estimation/calculation between the predicted and ground-truth data, (ii) the analytics consumer feedback, or (iii) provided by an AF in the forms of weights.  

Hence, NWDAF relates a rating to the data source profiles/reputation, which can be used as criterion for selecting from which sources to collect data. In the selection of the appropriate data source, the NWDAF can also use as a criterion the expected confidence degree, i.e., that relates the outcome result with the input data sources. 

Such solution is more relevant for data sources which are not within the network operator premises to control and check easily errors and security. For these types of sources, the quality of the data needs to be checked and shall not be consumed by the NWDAF MTLF especially if there is a significant change in the data distribution or if there is a significant drift between predictions and ground truth data, which impacts the performance of the accuracy.
The rating proceess can be performed by AnLF or by a new NF, like TRLF. 

[bookmark: _Toc97269612]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409]6.X.2.1	AnLF enhancements and rating storage at ADRF
This process which is depicted in Figure 6.x..2.1-1 covers the enhancements at AnLF and the storage of ratings at ADRF


Figure 6.x-2.1: ANLF-based rating and storage at ADRF

Option 1:
1a. Once an analytics consumer uses an Analytics ID, NWDAF (AnLF) requests the consumer on the feedback / evaluation of the analytics service (good or bad, experience level, success, or failure of prediction, with a possible cause).
1b. NWDAF (AnLF) receives the feedback requested from the analytics consumer.
Option 2:
2a. NWDAF (MTLF) evaluates the ML model correctness and notifies NWDAF (AnLF).
2b. NWDAF (AnLF) receives the notification from NWDAF (MTLF), which indicates possible low performance or correctness, and optionally requesting AnLF to further check the inference data or data sources. 
3a-3b.  NWDAF (AnLF) conditionally (i.e., if needed) requests and receives supplementary data from different data sources (if available) to verify the data source quality or correctness. Such data can be for example performance data from the OAM which are supplementary to AF, or data from UPF supplementary from AF.
4.  NWDAF (AnLF) updates the rating for the sources where data is deviated from the supplementary data (or in case step 3 is not implemented) the rating is automatically changed based on the analytics feedbacks in 2b.
5. NWDAF stores the ratings to ADRF or any other repository function. 
6. A new analytics request arrives from an analytics consumer for analytics service with a certain Analytics ID = “xx” 
7. NWDAF (AnLF) retrieves the rating for the data sources corresponding to the requested Analytics ID
8. If the rating of one or more data sources is below a threshold (pre-set), then NWDAF (AnLF) triggers an action of:
· selection of an alternative data source with highest rating 
· require supplementary data from other available data sources and uses them for verification of the data from low rated data source
 
9.  If a new data source is needed (for the supplementary data or to serve as alternative data source based on step 8), NWDAF (AnLF) subscribes to a new data source, and requests/receives new data
10. NWDAF (AnLF) obtains the data and checks whether the confidence level is above a request threshold. The derivation of the threshold considers the rating of data sources (or an aggregated rating of the data sources based on the individual ratings).
11.  NWDAF (AnLF) provides the analytics output to the analytics consumer

[bookmark: _Toc97269613]6.X.3	Impacts on services, entities and interfaces
-	NWDAF allows a consumer to provide rating of analytics service 
- 	NWDAF supports the discovery of problematic data sources 
- 	Other NF, e.g., TRLF may optionally assist the rating process and supports the discovery of problematic data sources
******************************** End of change *******************************
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