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[bookmark: _Toc131158418]6.2E.2	Procedure for MTLF-based ML Model Accuracy Mornitoring
Figure 6.2E.2-1 illustrates the procedure for monitoring the accuracy of the provisioned ML model using newly collected data. NWDAF containing AnLF may provide inference data to NWDAF containing MTLF for model accuracy monitoring and the NWDAF containing MTLF determines retraining or reprovisioning of the ML model.


Figure 6.2E. 23-1: Procedure for MTLF-based ML Model Accuracy Monitoring
1.	The NWDAF containing AnLF requests an ML model from the appropriate NWDAF containing MTLF, using the MLModelProvision_Subscribe service operation. The NWDAF containing AnLF may include an analytics accuracy threshold which is used as an indicator to execute the accuracy monitoring operations. NWDAF containing AnLF may include a DataSetTag (see clause 6.2B.1) and/or ADRF ID, which is used to store and fetch the inference data (including input data, prediction and the ground truth data at the time which the prediction refers to) from ADRF which are relevant for the accuracy monitoring and re-training/re-provisioning of ML model.
Editor's note:	The call flow only shows a subscription/notification model, however it is FFS how to support request-response model.
2.	The NWDAF containing MTLF provides a trained ML model to the NWDAF containing AnLF. The NWDAF containing MTLF may include an accuracy information which is used to indicate the accuracy of ML model during the training.
3a-3f.	The NWDAF containing MTLF, based on the request(s) from one or more NWDAF containing AnLF or its local policy, determines whether to perform ML model accuracy monitoring and re-training/re-provisioning of ML model by collecting new data from various data sources:
-	The NWDAF containing MTLF may collect new data for ML Model Accuracy monitoring, re-training, and re-provisioning from the data source NFs and DCCF by invoking Nnf_EventExposure_Subscribe and Ndccf_DataManagement_Susbscribe service operation, respectively.
-	When ADRF ID and/or DataSetTag is given by step 1, theNWDAF containing MTLF may retrieve historical data from the ADRF indicated by the NWDAF containing AnLF at step 1. by invoking Nadrf_DataManagementRetrievalRequest or Nadrf_DataManagementRetrieval_Subscribe service operation. Otherwise, the NWDAF containing MTLF may retrieves the historical data from the DCCF or the NWDAF containing AnLF by invoking Ndccf_DataManagement_Subscribe or Nnwdaf_DataManagement_Subscribe service operation, respectively.
-	If the NWDAF containing AnLF does not include a DataSetTag with ADRF ID at step 1, the NWDAF containing MLTF may request ADRF to subscribe for the collection of the analytics and data that correspond to the analytics generated by the ML model provisioned in step 2, using the procedures defined in clause 6.2B.3.
-	The NWDAF containing MTLF may subscribe to UDM to get notification on change in the subscription data for Target of ML Model Reporting by invoking Nudm_SDM_Subscribe service operation, and the UDM subscribes to the UDR to get notifications of the modification on UE subscription data by invoking Nudr_DM_Subscribe service operation.
-	The NWDAF containing MTLF may consider the data quality into the accuracy monitoring by collecting fault prediction analytics data from MDAS to determine the status of Data Source NFs, using MDA Request.
	If the NWDAF containing MTLF has already collected new test data and performed ML model accuracy monitoring and retraining which is triggered by other NWDAF containing AnLF(s) (for ML model accuracy monitoring and retraining), the NWDAF containing MTLF, based on its internal logic, determines whether to use the data for the subscription or not.
4a-4f.	The NWDAF containing MTLF receives the requested data from various sources as requested in step 3a-3f.
[bookmark: _Hlk132796759]5.	Based on the collected analytics and data from step 4a-4f, the NWDAF containing MTLF computes the accuracy using the predictions and the actual measured data observed at the time which the prediction refers to. The NWDAF containing MTLF may discards data from data sources if it detects the data quality of that source is not good. The NWDAF containing MTLF may generate prediction with the collected input data to calculate the accuracy if only input data and ground truth data are available.
NOTE: How the NWDAF containing MTLF determines the data quality from the data source to decide whether the data quality is good or it needs to be discarded is up to the NWDAF implementation.
6.	An accuracy report is sent to the NWDAF containing AnLF, e.g. when the reporting threshold is met by invoking Nnwdaf_MLModelProvision_Notify service operation.
Editor's note:	How the accuracy report is requested by and delivered to AnLF is FFS.
7.	Based on the computed accuracy, the NWDAF containing MTLF may decide to re-train/re-provision the ML model.
8.	When the newly generated or re-trained ML model is ready, the NWDAF containing MTLF sends new or re-trained ML model to the NWDAF containing AnLF by invoking Nnwdaf_MLModelProvision_Notify service operation. The NWDAF containing MTLF may send the accuracy report of the new or re-trained ML model to the NWDAF containing AnLF.

* * * End of Changes * * * 

image1.emf
NWDAF

(MTLF)

NWDAF

(AnLF)

5. Computes accuracy 

and generates 

accuracy report

7. Determines to retrain 

ML model

Data Source

NFs

DCCF ADRF UDM UDR

MDA MnS Producer 

or MDAF

3a. Nnf_EventExposure_Subscribe

3b. Ndccf_DataManagement_Subscribe

3c. Nadrf_DataManagement_RetrievalSubscribe/Nadrf_DataManagementRetrievalRequest

3e. Nudm_SDM_Subscribe

3e. Nudr_DM_Subscribe

3f. MDA Request (Fault prediction)

4a. Nnf_EventExposure_Notify

4b. Ndccf_DataManagement_Notify

4c. Nadrf_DataManagement_RetrievalNotify

4e. Nudm_SDM_Notification

4e. Nudr_DM_Notify

4f. MDA Response (Fault prediction)

3d. NNwdaf_DataManagement_Subscribe

4d. Nnwdaf_DataManagement_Notify


Microsoft_Visio_Drawing.vsdx


NWDAF
(MTLF)


NWDAF
(AnLF)
1. Nnwdaf_MLModelProvison_Subscribe         (…,Monitoring Indicator, DataSetTag,...)
2. Nnwdaf_MLModelProvision_Notify
5. Computes accuracy and generates accuracy report
6. Nnwdaf_MLModelProvision_Notify
(accuracy report)
7. Determines to retrain ML model
8. Nnwdaf_MLModelProvision_Notify
(new or retrained ML model)


Data Source
NFs


DCCF


ADRF


UDM


UDR


MDA MnS Producer 
or MDAF

3a. Nnf_EventExposure_Subscribe

3b. Ndccf_DataManagement_Subscribe

3c. Nadrf_DataManagement_RetrievalSubscribe/Nadrf_DataManagementRetrievalRequest

3e. Nudm_SDM_Subscribe

3e. Nudr_DM_Subscribe

3f. MDA Request (Fault prediction)

4a. Nnf_EventExposure_Notify

4b. Ndccf_DataManagement_Notify

4c. Nadrf_DataManagement_RetrievalNotify

4e. Nudm_SDM_Notification

4e. Nudr_DM_Notify

4f. MDA Response (Fault prediction)

3d. NNwdaf_DataManagement_Subscribe

4d. Nnwdaf_DataManagement_Notify



