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	Reason for change:
	There seems no extra criteria, so the following EN can be removed:
Editor's note:	Additional criteria for FL server to discover FL clients from the NRF (e.g. data availability) is FFS.

Particularly for maximum response time, in step 3, saying like the below:
If the Client NWDAF is not able to complete the training within the maximum response time, the Client NWDAF notifies the Server NWDAF on the delay event before the maximum response time elapses.
Therefore, the two ENs regarding maximum response time in step3 and 4 can be removed.

The FL procedures should keep align with the lastest service definition of Nnwdaf_MLModelTraining and Nnwdaf_MLModelTrainingInfo.

SA2#157:
· Solving the EN in clause 6.2C.2.1:
Editor's note:	Other parameters in the preparation request and the definition of "Available data requirement" and "availability time requirement" are FFS.
· Clarify the procedure in clause 6.2C.2.1

	
	

	Summary of change:
	Remove 3 Editor’s Notes in clause 6.2C which already are resolved after SA2#155 meeting.
Update the steps of Federated Learning with the latest service definition.

SA2#157:
The following changes are made:
· Solved the EN by adding descriptions to the parameters (i.e. "Available data requirement" and "availability time requirement") to step 7 in clause 6.2C.2.1.
· Clarify the procedure of clause 6.2C.2.1.
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6.2C	Federated Learning among Multiple NWDAFs
[bookmark: _Toc122419261]6.2C.1	General
This clause specifies how NWDAF containing MTLF can leverage Federated Learning technique to train an ML model.
[bookmark: _Toc122419262]6.2C.2	Procedures
[bookmark: _Toc122419263]6.2C.2.1	Registration and Discovery procedure for Federated Learning



Figure 6.2C.2.1-1: Registration and Discovery procedure for Federated Learning
Step 1 to step 3 is NWDAF registration procedure.
1-3.	NWDAF containing MTLF as Server NWDAFFL Server NWDAF or FL Client NWDAF registers to NRF with its NF profile, which includes NWDAF NF Type (see clause 5.2.7.2.2 of TS 23.502 [3]), Analytics ID(s), Address information of NWDAF, Service Area, FL capability type information including FL capability Type (i.e. FL server or FL client) and Time interval supporting FL as described in clause 5.2.
Editor's note:	Definition of FL capability and whether FL capability includes computation capability is FFS.
Step 4-step 6 is NWDAF Discovery procedure.
4-6.	NWDAF containing MTLF determines ML model requires FL based on Analytic ID, Service Area/DNAI or data can not be obtained directly from data producer NF (e.g. due to privacy reasons).
	If the NWDAF containing MTLF can not perform as FL Server NWDAF, the MTLF first discovers and selects Server NWDAFFL Server NWDAF from NRF by invoking the Nnrf_NFDiscovery_Request service operation. The following criteria might be used: Analytic ID of the ML model required, Model filter information as defined in TS 23.288 [5], FL capability Type (i.e. FL server), check if the selected FL Server NWDAF is currently executing an Federated Learning procedure for the Analytics ID, Time Period of Interest, Service Area.
	Once the Server NWDAFFL Server NWDAF (the requested or the selected one) is determined, it discovers and selects other NWDAF(s) containing MTLF as FL Client NWDAF(s) from NRF by invoking the Nnrf_NFDiscovery_Request service operation. The following criteria might be used: Analytic ID of the ML model required, FL capability Type (i.e. FL client), Service Area, NF type(s) of data sources Data availability by from which the FL Client NWDAF is able to collect data for FL training, Time Period of Interest, Interoperability Indicator.
Editor's note:	Additional criteria for FL server to discover FL clients from the NRF (e.g. data availability) is FFS.
7.	FL Server NWDAF sends Federated Learning preparation request to the FL Client NWDAF(s) , using Nnwdaf_MLModelTraining_Subscribe or Nnwdaf_MLModelTrainingInfo_Request service with the ML Preparation Flag, to check if the FL Client NWDAF(s) can meet the ML model training requirement (e.g. with  Analytics ID, ML Model Interoperability information. In the preparation request, the following parameters may be added: Available data requirement (a list of Event IDs of the local data for training, Available data requirement may also include the dataset statistical properties, the time window of the data samples and the minimum number of data samples), aAvailability time requirement (time span needed for the FL process), etc.).
Editor's note:	Other parameters in the preparation request and the definition of "Available data requirement" and "availability time requirement" are FFS.
8.	FL Client NWDAF(s) checks if it can meet the ML model training requirement and/or can successfully download the model if the model information is provided in the request, and decides whether to join the Federated Learning process based on implementation. Example criteria used by a FL Client NWDAF(s) may be based on its availability, computation and communication capability, and Interoperability information.

9.	FL Client NWDAF(s) invokes Nnwdaf_MLModelTraining_Subscribe response service operation or Nnwdaf_MLModelTrainingInfo_Requestsends response service operation to indicate Server NWDAFFL Server NWDAF indicating if it will join the FL procedure, may contain the reason in the response message if it cannot join the FL process.
10.	Server NWDAFFL Server NWDAF conducts selection of FL Client NWDAF(s).

NEXT CHANGE
[bookmark: _Toc131158588]7.10.2	Nnwdaf_MLModelTraining_Subscribe service operation
Service operation name: Nnwdaf_MLModelTraining_Subscribe
Description: Subscribes to NWDAF ML model training with specific parameters.
Inputs, Required:
-	Analytics ID as defined in Table 7.1-2;
-	Interoperability information;
-	Notification Target Address (+ Notification Correlation ID);
Inputs, Optional:
-	ML Model ID: identifies the provided ML model.
-	ML Model Information (i.e, . file address (e.g. URL or FQDN) of ML Model that needs to update);
-	Subscription Correlation ID (in the case of modification of the ML Model Training subscription);
-	ML Training Information, i.e. data availability requirement, time availability requirement.
-	ML Preparation Flag;
-	ML Model Accuracy Check Flag;
-	ML Correlation ID;
-	Training Filter Information;
-	Target of Training Reporting;
-	Training Reporting Information as defined in clause 6.2F.2;
-	Use case context;
-	Expiry time.
Outputs Required: When the request is accepted: Subscription Correlation ID (required for management of this subscription). When the request is not accepted, an error response with cause code (e.g. NWDAF does not meet the ML training requirements).
NOTE:	The detail reasons in the cause code are up to Stage 3.
Outputs, Optional: ML Correlation ID (e.g. confirm of the subscription for this FL procedureprocess).

END of CHANGES
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