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******************** 1st Change (all new text)********************
[bookmark: _Toc58920852]6.X	Procedures for model sharing
6.X.1	General
An NWDAF instance can request for or subscribe to the ML model required for an analytics from another NWDAF instance. The former can be referred as an model consumer NWDAF, while the latter an model provider NWDAF.
The model provider NWDAF registers its capability of model provisioning, e.g. model(s) supported per Analytics ID(s), Federated Learning capability, to the NRF. The model consumer NWDAF then can utilize the NRF to discover model provider NWDAF unless model provider NWDAF information is available by other means, e.g. locally configured in model consumer NWDAF. The NRF provides NF profile(s) of model provider NWDAF instance(s) to the model consumer NWDAF. The model provider NWDAF registration and discovery procedures are specified in TS 23.501 [2].
In this release, sharing of models is limited to single vendor environments only, and sharing of models across different vendors is not supported.
6.X.2	Procedures for model exposure
[bookmark: _Toc17882][bookmark: _Toc4031][bookmark: _Toc42779032][bookmark: _Toc54769948][bookmark: _Toc54779303][bookmark: _Toc54786263][bookmark: _Toc44004267][bookmark: _Toc50021052][bookmark: _Toc50022974][bookmark: _Toc50023559][bookmark: _Toc4745][bookmark: _Toc50021621][bookmark: _Toc42769976][bookmark: _Toc16625][bookmark: _Toc57201114][bookmark: _Toc4688][bookmark: _Toc50309627][bookmark: _Toc50579359][bookmark: _Toc27817][bookmark: _Toc2335][bookmark: _Toc50022325][bookmark: _Toc18465][bookmark: _Toc43393107][bookmark: _Toc57641152][bookmark: _Toc59101505]6.X.2.1	Model Subscribe/Unsubscribe
This procedure is used by an model consumer NWDAF to subscribe/unsubscribe to model information from an model provider NWDAF, using Nnwdaf_MLModelProvision service defined in clause 7.Y. This service is also used by an model consumer NWDAF to modify existing model subscription(s).


Figure 6.X.2.1-1: Model subscribe/unsubscribe
1. The model consumer NWDAF subscribes to or cancels subscription to model information by invoking the Nnwdaf_MLModelProvision_Subscribe / Nnwdaf_MLModelProvision_Unsubscribe service operation to the model provider NWDAF. The parameters that can be provided by the model consumer NWDAF are listed in clause 6.X.Y.
	When a subscription to model information is received, the model provider NWDAF determines whether triggering new data collection is needed.
	If the service invocation is for a subscription modification, the model consumer NWDAF includes the identifier (Subscription Correlation ID) for the modified subscription in the Nnwdaf_MLModelProvision_Subscribe request.
2. If the model consumer NWDAF subscribes to model information, the model provider NWDAF notifies the model consumer NWDAF with the model information by invoking Nnwdaf_MLModelProvision_Notify service operation. The model information includes the file address (URL or FQDN) of the requested model(s) for the Analytics ID(s).
6.X.2.2	Model Request
This procedure is used by an model consumer NWDAF to request model information from an model provider NWDAF, using Nnwdaf_MLModelInfo service defined in clause 7.Z.


Figure 6.X.2.2-1: Model request
1.	The model consumer NWDAF requests model information by invoking Nnwdaf_MLModelInfo_Request service operation towards the model provider NWDAF. The parameters that can be provided by the model consumer NWDAF are listed in clause 6.X.Y.
	When a request for model information is received, the model provider NWDAF determines whether triggering new data collection is needed.
2.	The model provider NWDAF responds with model information to the model consumer NWDAF. The model information includes the file address (URL or FQDN) of the requested model(s) for the Analytics ID(s). 
******************** 2nd Change (all new text)********************
6.X.3	Procedure to subscribe/request model for analytics
The procedure depicted in Figure 6.X.3-1 allows a model consumer NWDAF (i.e. NWDAF2) to request for or subscribe to the model information from a model provider NWDAF (i.e. NWDAF2), in order to perform the analytics requested by the analytics consumer.


Figure 6.X.3-1: Procedure to subscribe/request model for analytics
1.	Consumer NF initiates a request or subscription to analytics from NWDAF1 by invoking the Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscription_Subscribe service.
2.	NWDAF1 selects NWDAF2 as the model provider for the requested analytics. NWDAF1 initiates a request or subscription to the model information from NWDAF2 by invoking the Nnwdaf_MLModelInfo_Request or Nnwdaf_MLModelProvision_Subscribe service.
3.	If the requested model is not available yet, NWDAF2 may perform model training with data collected from other NF(s).
4.	NWDAF2 provides the model information to NWDAF1 by means of either Nnwdaf_MLModelInfo_Request response or Nnwdaf_MLModelProvision_Notify, depending on the service used in step 2. In the Nnwdaf_MLModelProvision_Notify, NWDAF2 may indicate subscription to notification of model update from NWDAF1.
5.	Using the model provided by NWDAF2 and data collected for the analytics, NWDAF1 derives the requested analytics. NWDAF1 may retrain the model locally using the data collected from other NF(s), and derive the analytics using the updated local model.
Step 6-9 are performed if NWDAF2 indicates subscription to notification of model update from NWDAF1 in step 4:
6.	NWDAF1 invokes an Nnwdaf_MLModelUpdate_Notify to NWDAF2 containing the local model update information in NWDAF1, and/or an indication that indicates the analytics result does not meet the requirement (i.e. "Preferred level of accuracy of the analytics").
7.	Based on the Nnwdaf_MLModelUpdate_Notify, NWDAF2 performs model update/retraining by aggregating the local model update information from NWDAF1 and possibly from other NWDAFs involved in the same analytics and/or model training. NWDAF2 may collect data from NWDAF1 or other NF(s) for the model update/retraining.
8.	NWDAF2 provides the updated model information to NWDAF1 by invoking an Nnwdaf_MLModelProvision_Notify.
9.	Using the updated model provided by NWDAF2 and data collected for the analytics, NWDAF1 derives new analytics.
10.	NWDAF1 provides the requested analytics to the consumer NF by means of either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
******************** 3rd Change (all new text)********************
6.X.Y	Contents of ML Model Exposure Provisioning
The consumers of the Nnwdaf_MLModelProvision_Subscribe or Nnwdaf_MLModelInfo_Request ML model provisioning services (i.e., an AnLF of NWDAF) operations as described in clause 7 may provide the following input parameters as listed below.:
-	Information of the analytics for which the requested ML model is to be used, including:
-	A list of Analytics ID(s): identifies the analytics for which the ML model is used.
-	[OPTIONAL] Preferred level of accuracy of the analytics (See clause 6.1.3), when the ML model is used.
-	[OPTIONAL] Analytics Filter Information: indicates the conditions to be fulfilled for reporting Analytics Information. This set of optional parameter types and values enables to select which type of analytics informationML model for the analytics is requested. Analytics Filter Information are defined in procedures.
-	[OPTIONAL] Target of Analytics Reporting: indicates the object(s) for which ML model for the analyticsAnalytics information is requested, entities such as specific UEs, a group of UE(s) or any UE (i.e. all UEs).
Editor's note:	Whether other analytics exposure information is required is FFS.
-	(Only for Nnwdaf_MLModelProvision_Subscribe) A Notification Target Address (+ Notification Correlation ID) as defined in TS 23.502 [3] clause 4.15.1, allowing to correlate notifications received from the ML model provider NWDAF with this subscription.
-	Model Reporting Information with the following parameters:
-	(Only for Nnwdaf_MLModelProvision_Subscribe) Model Reporting Parameters as per Event Reporting parameters defined in Table 4.15.1-1, TS 23.502 [3].
-	Preferred level of accuracy of the model, i.e. level of accuracy of the analytics when the model is used.
-	(Only for Nnwdaf_MLModelInfo_Request) Time when model information is needed (if applicable). If the time is reached the consumer does not need to wait for the model information any longer, yet the NWDAF may send an error response to the consumer.
The ML model provider NWDAF (i.e., an MTLF of NWDAF) provides to the consumer of the Nnwdaf_MLModelProvision_Subscribe or Nnwdaf_MLModelInfo_Request ML model provisioning service operations as described in clause 7, the output information as listed below:
-	(Only for Nnwdaf_MLModelProvision_Subscribe) The Notification Correlation Information.
-	Model ML model information, which includes the ML model file address (e.g., URL or FQDN) of the requested model(s) for the Analytics ID(s).
-	(Only for Nnwdaf_MLModelProvision_Subscribe) Indication of subscription to notification of model update from the model consumer NWDAF.
Editor's note:	Whether other information is required is FFS.
-	In addition, the following information:
-	Timestamp of model generation. 
-	Validity period, which defines the time period for which the model information is valid. 
-	Probability assertion: confidence in prediction when the model is used.
******************** End of Change ********************
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