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************************************ START OF CHANGE ************************************
6.2C
Federated Learning among Multiple NWDAFs

6.2C.1
Description

This clause specifies how NWDAF containing MTLF can leverage Federated Learning technique to train an ML model, in which there is no need for input data transfer (e.g. centralized into one NWDAF) but only need for cooperation among multiple NWDAFs (MTLF) distributed in different areas i.e. sharing of ML model(s) and of the learning results among multiple NWDAFs (MTLF).
6.2C.2
Procedures

6.2C.2.1
General procedure for Federated Learning among Multiple NWDAF Instances
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Figure 6.2C.2.1-1: General procedure for Federated Learning among Multiple NWDAF

0.
The consumer (NWDAF containing AnLF) sends a subscription request to NWDAF containing MTLF to retrieve a ML model, including Analytic ID and ML model filter information as described in TS 23.288 [5], the NWDAF containing MTLF can be a FL server (Server NWDAF) with FL server capability or a MTLF without FL server capability.



1.
The NWDAF containing MTLF determines Federated Learning is required based on Analytic ID, Service Area/DNAI or data not available directly from data producer NF (e.g. due to privacy reasons). Server NWDAF discovers from the NRF Client NWDAF with FL client capability.
NOTE X:
If the NWDAF containing MTLF selected by the consumer in step 0 does not support FL then the MTLF initiates a separate discovery procedure to select an MTLF with FL server capability.
2.
Server NWDAF sends an Nnwdaf_MLModelInfo request to the selected NWDAF containing MTLF(Client NWDAF) that participates in the Federated learning to perform the local model training for Federated Learning. The request includes the initial ML local model to use for training and NF information identifying the NFs for input data.
3.
Each Client NWDAF collects its local data by using the current mechanism in clause 6.2 of TS 23.288 [5].

4.
During Federated Learning training procedure, each Client NWDAF further trains the retrieved ML model from the server NWDAF based on its own data, and reports interim local ML model information to the Server NWDAF.

5.
The ML model information are exchanged between the Client NWDAF(s) and the Server NWDAF during the FL training process within an Nnwdaf_MLModelInfo_request Notify.

Editor's note:
The ML model information exchanged between the Client NWDAF(s) and the Server NWDAF is FFS.


6.
The Server NWDAF aggregates all the local ML model information retrieved at step 3, to update the global ML model.
7.
The Server NWDAF provides aggregated trained ML Model information to the consumer in an Nnwdaf_MLModelProvision_Subscribe Notify

NOTE Y: 
A server NWDAF can repeat further iterations of the local model training process (steps 2-4) by providing updated local models to Client NWDAFs based on the aggregated ML model information.
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