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6.2E.3	Procedure for AnLF-assisted MTLF ML Models Accuracy Monitoring
6.2E.3.1	General
The procedures described in this clause enable the following functionality:
-	An NWDAF containing AnLF may include support of monitoring the accuracy of analytics generated by the requested ML model when requesting an ML model from register with an NWDAF containing MTLF. when it starts using an ML model and monitoring the accuracy of analytics generated by that ML Model for a given Analytics ID. It is assumed that the NWDAF containing AnLF obtained the ML model in a previous interaction with the NWDAF containing MTLF, e.g. using the Nnwdaf_MLModelInfo_Request or Nnwdaf_MLModelProvision services. This registration enables the NWDAF containing MTLF to become aware of NWDAF containing AnLF that are using a given ML model for certain Analytics ID and that the NWDAF containing AnLF supports the capability of monitoring the accuracy of the corresponding analytics.
Editor's note:	It is FFS whether the NWDAF containing AnLF registers to the NWDAF containing MTLF for monitoring analytics accuracy of the ML model using the procedure in clause 6.2E.3.2 or reusing the ML Model Provisioning procedures (e.g. including capability of monitoring analytics accuracy information of the ML model in the Nnwdaf_MLModelProvision_Subscribe request).
-	An NWDAF containing MTLF may subscribe to an NWDAF containing AnLF where an existing Nnwdaf_MLModelProvision service is established for receiving notifications of the accuracy of analytics generated by a given ML model for a certain Analytics ID. NWDAF containing AnLF can generate the accuracy information in many ways: e.g. comparing predictions of ML model and its corresponding ground truth data, comparing changes in internal configuration for the analytics ID generation, previous existent records of analytics accuracy information etc.
Editor's note:	The service names in the following procedures are descriptive and to be updated.

*************************** Second Change ****************************
[bookmark: _Toc122419359]6.2E.3.2	Procedures for registering notifying the capability of monitoring of the analytics accuracy of an ML Model
When an NWDAF containing AnLF supports monitoring of the analytics accuracy of an ML model for an Analytic ID, the NWDAF containing AnLF includes such capability in the ML model subscription request as described in clause 6.2A.1.
When an NWDAF containing AnLF starts making use of an ML model and it has the ability to monitor the analytics accuracy of an ML model, it registers with the NWDAF containing MTLF, that is responsible for training/updating this ML model.
When the NWDAF containing AnLF is no longer using the ML model or monitoring the accuracy of the analytics generated by that ML model for the Analytics ID, it de-registers it with the responsible NWDAF containing MTLF.
Figure 6.2E.3.2-1 illustrates the procedure by which an NWDAF containing AnLF registers with an NWDAF containing MTLF that it is starting to make use and monitor the analytics accuracy of an ML model. A new Nnwdaf_MLModelMonitor_Register service operation is used for that purpose.


Figure 6.2E.3.2-1: Procedure for ML Model monitoring registration
An NWDAF containing AnLF may start monitoring the accuracy of an ML model based on local policy or request from its service consumer.
1-2.	The NWDAF containing AnLF sends an Nnwdaf_MLModelMonitor_Register request to an NWDAF containing MTLF (NWDAF containing AnLF NF ID, unique identifier of the ML model, optionally: subscription endpoint of the Nnwdaf_MLModelMonitor_Subscribe service operation at the NWDAF containing AnLF). The NWDAF containing MTLF is now aware of the NF ID of the NWDAF containing AnLF that is monitoring the accuracy of that ML model.
When the NWDAF containing AnLF does no longer monitor the analytics accuracy of the ML model, it sends an Nnwdaf_MLModelMontior_Deregister service operation. The NWDAF containing MTLF deletes the associated data.

*************************** Third Change ****************************
6.2E.3.3	Procedures for monitoring the analytics accuracy of an ML model
An NWDAF containing MTLF, due to the registration of monitoring of the analytics accuracy of an ML modelbased on the capability of supporting monitoring of analytics accuracy for an ML model received from NWDAF containing AnLF during an ML model request and local policies, subscribes to the NWDAF containing AnLF for receiving notifications of the accuracy of the ML Model. The NWDAF containing MTLF may get the Subscription endpoint address of the NWDAF containing AnLF from the information received in a previous registration or through a service discovery procedure at the NRF.
Figure 6.2E.3.3-1 illustrates the procedure for monitoring the analytics accuracy of an ML model. Nnwdaf_MLModelMonitor_Subscribe and Nnwdaf_MLModelMonitor_Notify service operations are used for that purpose. A service consumer, i.e. an NWDAF containing MTLF, subscribes at a service producer, i.e. an NWDAF containing AnLF, to be notified when the analytics accuracy of the previously provisioned ML model is not sufficient.


Figure 6.2E.3.3-1: Procedure for monitoring the analytics accuracy of an ML model
0.	Upon the reception of an Nnwdaf_MLModelMonitor_Register request and based on local policy, tThe NWDAF containing MTLF determines to subscribe to the analytics accuracy monitoring for the ML model.
1.	The NWDAF containing MTLF sends an Nnwdaf_MLModelMonitor_Subscribe request (Analytics ID(s), unique identifier(s) of the ML model(s) to be monitored, accuracy metrics to be monitored, optionally Reporting Threshold(s) or Reporting Period) to an NWDAF containing AnLF subscription endpoint.
2.	The NWDAF containing AnLF sends a response to the NWDAF containing MTLF.
3.	The NWDAF containing AnLF starts monitoring the analytics accuracy of the ML model(s), if it not started yet.
NOTE 1:	The NWDAF containing AnLF can monitor the analytics accuracy in many ways: e.g. comparing predictions of ML model and its corresponding ground truth data, comparing changes in internal configuration for the analytics ID generation, previous existent records of analytics accuracy information etc.
4-5. When the analytics accuracy of the ML model is insufficient i.e. deviation of the output analytics using the trained ML model from ground truth data (which are collected from Data Producer NF corresponding to analytic ID requested at the time which the prediction refers to) is greater than the Reporting Threshold(s) (which are locally configured or received in the Subscribe request), or the Reporting Period indicated in the Subscribe request is reached, the NWDAF containing AnLF sends an Nnwdaf_MLModelMonitor_Notify request to the notification endpoint (e.g. the NWDAF containing MTLF). The Notify request includes the analytics accuracy information of the ML model (e.g. a Deviation value which indicates the deviation of the predictions generated using the ML model(s) from the data, and the network data when the deviation occurs (which can be used by the NWDAF containing MTLF for possible ML model retraining), and optionally an indication that the analytics accuracy of the ML model does not meet the requirement of accuracy for the ML model.
6.	The NWDAF containing MTLF sends a response.
7.	When the NWDAF containing MTLF has received the multiple analytics accuracy information, from one or more NWDAFs containing AnLF, it may consider that the ML model is degraded/to be updated (i.e. enough number analytics accuracy information received from one or more NWDAFs containing AnLF, indicating insufficient analytics accuracy).
NOTE 2:	The actual mechanism for the NWDAF containing MTLF for determining the degradation of the ML model degradation is an internal procedure of the NWDAF containing MTLF, e.g. the NWDAF containing MTLF calculate a global accuracy based on the analytics accuracy information and the number of inferences received from multiple NWDAFs containing AnLF.
8.	When an ML model is considered degraded / to be updated, the NWDAF containing MTLF re-trains the existing ML model or selects a new ML model. If the network data was not included in the Nnwdaf_MLModelMonitor_Notify request of step 5, the NWDAF containing MTLF may request data from the NWDAF containing AnLF, ADRF and/or other 5GS entities as specified in clause 6.2, and use the collected data for ML model retraining. The NWDAF containing MTLF notifies the NWDAF(s) containing AnLF with the updated trained ML Model Information by invoking Nnwdaf_MLModelProvision_Notify service operation, as described in clause 6.2A.
An NWDAF containing AnLF at any time may notify the NWDAF containing MTLF within an NWDAF_MLModel_Notify request an indication that the capability for monitoring the accuracy of an ML model is no longer supported.
*** End of Changes ***
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