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* * * * Start of change (all new text) * * * *
[bookmark: _Toc58920864]6.2x	Procedures for ML Model Provisioning and Training 
6.2x.0	General
This clause presents the procedures for the ML Model provisioning and training.
These procedures are only used within a single vendor environment in this release of the specification.
6.2x.1	ML Model Subscribe/Unsubscribe
The procedure in Figure 6.2x.1-1 is used by an NWDAF (e.g., an NWDAF (AnLF)) to subscribe/unsubscribe at another NWDAF (e.g., an NWDAF (MTLF)), to be notified for an ML model information on the related Analytics, using Nnwdaf_MLModelProvision Services as defined in clause 7.y. The ML model information is used by the NWDAF (AnLF) to derive analytics. The service is also used by an NWDAF to modify existing ML Model Subscription(s). An NWDAF (e.g., an NWDAF (MTLF+AnLF)) can be at the same time a consumer of this service provided by other NWDAF(s) and a provider of this service to other NWDAF(s).


[bookmark: _MON_1676211851]
Figure 6.2x.1-1: ML Model for analytics subscribe/unsubscribe
[bookmark: _Hlk65617756]NOTE 1: In the Figure 6.2x.1-1, "NWDAF 1" identifies an NWDAF (AnLF). "NWDAF 2" identifies an NWDAF (MTLF).
1.	The NWDAF 1 (e.g., an NWDAF (AnLF)) subscribes to or cancels subscription for an (set of) ML Model(s) associated with a (set of) Analytics ID(s) by invoking the Nnwdaf_MLModelProvision_Subscribe / Nnwdaf_MLModelProvision_Unsubscribe service operation. The parameters that can be provided by the NWDAF 1 are listed in clause 6.2x.6.
[bookmark: _Hlk65601915]When a subscription to an ML model information for the Analytics is received, the NWDAF 2 generates a specific ML model for each Analytics indicated in the subscription, and whether an existing trained ML Model can be used for the subscription or triggering further training for ML models is needed. In case the NWDAF 2 determines further training is needed, the NWDAF 2 may initiate data collection from NFs, DCCF or OAM as described in clause 6.2, 6.2x for further training itself, or retrain the ML models by other NWDAFs supporting Model Training Logical Function as described in clause 6.2x.3 and 6.2x.4. 
If the service invocation is for a subscription modification, the NWDAF 1 includes an identifier (Subscription Correlation ID) to be modified in the invocation of Nnwdaf_MLModelProvision_Subscribe.

2.	If the NWDAF 1 subscribes to ML model information for an Analytics, the NWDAF 2 notifies the NWDAF 1 with the ML model information by invoking Nnwdaf_MLModelProvision_Notify service operation, based on the request from the NWDAF 1. The detail of ML model information that can be provided by the NWDAF 2 are listed in clause 6.2x.a.
The NWDAF 2 also invokes the Nnwdaf_MLModelProvision_Notify service operation to provide a re-trained ML model when the NWDAF 2 determines that the previously provided trained ML Model required re-training at step 1.
When a notification of an ML model is received, the NWDAF1 may determine whether triggering further training for the ML model is needed. In case the NWDAF 1 determines further training is needed, the NWDAF 1 triggers the further training of ML model as described in clause 6.2x.3 and 6.2x.4.



6.2x.2	ML Model Request
The procedure in Figure 6.2x.2-1 is used by an NWDAF (e.g., an NWDAF (AnLF)) to request and get an ML model on the related Analytics from another NWDAF (e.g., an NWDAF (MTLF)), using Nnwdaf_MLModelInfo Services as defined in clause 7.y+1. The ML model information is used by the NWDAF (AnLF) to derive Analytics.



Figure 6.2x.2-1: ML Model for analytics request 
NOTE 1: In the Figure 6.2x.2-1, "NWDAF 1" identifies an NWDAF (AnLF). "NWDAF 2" identifies an NWDAF (MTLF).

1.	The NWDAF1 (e.g., an NWDAF (AnLF)) requests an (set of) ML Model(s) information associated with a (set of) Analytics ID(s) by invoking the Nnwdaf_MLModelInfo_Request service operation. The parameters that can be provided by the NWDAF 1 are listed in clause 6.2x.6.
When a request for an ML model information for the Analytics is received, the NWDAF 2 generates a specific ML model for each Analytics indicated in the request, and whether an existing trained ML Model can be used for the request or triggering further training for ML models is needed. In case the NWDAF determines further training is needed, the NWDAF 2 may initiate data collection from NFs, DCCF or OAM as described in clause 6.2, 6.2x for further training itself, or retrain the ML models by other NWDAF as described in clause 6.2x.3 and 6.2x.4. 

2.	The NWDAF 2 responses the NWDAF 1 with the ML model information by invoking Nnwdaf_MLModelInfo_Response service operation, based on information in the request from the NWDAF 1. The detail of ML model information that can be provided by the NWDAF 2 are listed in clause 6.2x.a. 
When a response for an ML model is received, the NWDAF 1 may determine whether triggering further training for the ML model is needed. In case the NWDAF 1 determines further training is needed, the NWDAF 1 triggers the further training of ML model as described in clause 6.2x.3 and 6.2x.4.


6.2x.3	ML Model Update Subscribe/Unsubscribe
The procedure in Figure 6.2x.3-1 is used by an NWDAF  (e.g., an NWDAF (AnLF) or an NWDAF (MTLF) or an NWDAF (AnLF+MTLF)) to subscribe/unsubscribe at another NWDAF (e.g., an NWDAF (MTLF)) to be notified for the further trained ML model, using Nnwdaf_MLModelUpdate Services as defined in clause 7.y+2. The service is also used by an NWDAF (e.g., an NWDAF (AnLF) or an NWDAF (MTLF) or an NWDAF (AnLF+MTLF)) to modify existing ML Model Update subscription(s).



Figure 6.2x.3-1: ML Model Update subscribe/unsubscribe
NOTE 1: In the Figure 6.2x.3-1, "NWDAF 1" identifies an NWDAF (AnLF). "NWDAF 2" identifies an NWDAF (MTLF).
1.	The NWDAF 1  subscribes to or cancels subscription for training an (set of) ML Model(s) by invoking the Nnwdaf_MLModelUpdate_Subscribe / Nnwdaf_MLModelUpdate_Unsubscribe service operation.
When a subscription to training an ML model is received, the NWDAF 2 determines whether triggering new data collection is needed.
If the service invocation is for a subscription modification, the NWDAF 1 includes an identifier (Subscription Correlation ID) to be modified in the invocation of Nnwdaf_MLModelUpdate_Subscribe.
2.	If the NWDAF 1 subscribes to training an ML model, the NWDAF 2 notifies the NWDAF 1 with the further trained ML model by invoking Nnwdaf_MLModelUpdate_Notify service operation, based on the parameter in the subscription from the NWDAF 1. 
Editor's Note:	The parameters that can be provided by the NWDAF 1 are FFS.


6.2x.4	ML Model Training Request
The procedure in Figure 6.2x.4-1 is used by an NWDAF 1 (e.g., an NWDAF (AnLF) or an NWDAF (MTLF) or an NWDAF (AnLF+MTLF)) to request and get a further trained ML model from another NWDAF (e.g., an NWDAF (MTLF)), using Nnwdaf_MLModelTraining Services as defined in clause 7.y+3.



Figure 6.2x.4-1: ML Model Training request
NOTE 1: In the Figure 6.2x.4-1, "NWDAF 1" identifies an NWDAF (AnLF). "NWDAF 2" identifies an NWDAF (MTLF).
1.	The NWDAF 1  requests training an (set of) ML Model(s) by invoking the Nnwdaf_MLModelTraining_Request service operation.
When a request for training an ML model is received, the NWDAF 2 determines whether triggering new data collection is needed.
2.	The NWDAF 2 responses the NWDAF 1 with the trained ML model by invoking Nnwdaf_MLModelTraining_Response service operation, based on the parameters in the request from the NWDAF 1. 
Editor's Note:	The parameters that can be provided by the NWDAF 1 are FFS.


6.2x.5	Update of Provided ML Model 
This procedure is used by an NWDAF (MTLF) to provide updated Trained ML model to one or more NWDAF (s) (e.g., an NWDAF (AnLF)) using an Nnwdaf_MLModelInfo_Update service.


Figure 6.2x.5-1: Trained ML Model Update
NOTE 1: In the Figure 6.2x.5-1, "NWDAF 1" identifies an NWDAF (AnLF). "NWDAF 2" identifies an NWDAF (MTLF).

1.	The NWDAF 2 may determine that a trained ML Model requires retraining. This may happen when the NWDAF 2 is configured with an updated initial ML model or when the data that were used to train the trained ML model have changed.
2.	The NWDAF 2 initiates data collection from Data Producer NFs, DCCF or OAM as described in clause 6.2, 6.2x, or retrain the ML models by other NWDAF as described in clause 6.2x.3 and 6.2x.4.
3.	The NWDAF 2 provides updated trained ML model information to the NWDAF 1 by invoking the Nnwdaf_MLModelInfo_Update service operation.


* * * * End of changes * * * *
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