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Abstract: This contribution proposes a new solution on KI#8 for FS_eNA_Ph3. 
1. Introduction
This contribution proposes a solution for Key Issue #8: Supporting Federated Learning in 5GC.    
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-81 v0.1.0.
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[bookmark: _Toc500949101][bookmark: _Toc97052458][bookmark: _Toc97057840][bookmark: _Toc97052786][bookmark: _Toc97057913]The solution addresses Key Issue #8: Supporting Federated Learning in 5GC with proposing a procedure to create Federated Learning group of NWDAFs for a given analytics request from any NF.
To enable Federated Learning among NWDAFs, it is required to support creation of a Federated Learning group for a given analytics request. In this regard, this solution focuses on how to discover proper participant NWDAFs supporting Federated Learning, create the Federation Learning group, and provision information required to coordinate the operation among the participant NWDAFs.
This solution is based on the following assumption:
-	A Federated Learning group consists of one central NWDAF and multiple local NWDAFs. The local NWDAF performs local ML model training and provide local ML model to the central NWDAF. The central NWDAF aggregates the local ML model trained by local NWDAFs in the Federated Learning group, calculate and distribute a global ML model to the local NWDAFs.
-	For a given Federated Learning group, the same ML model is used by all the participant NWDAF analytics.
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Figure 6.x.2-1: Federated learning group creation procedure

0.	NWDAF(s) respectively invokes an Nnrf_NFManagement_NFRegister Request service providing their own NF profile that includes supported ML model information and ML model sharing capability, which is required to perform federation learning as local NWDAF, when becoming operative for the first time.   
1.	The NF sends Nnwdaf_AnalyticsInfo_Request to the NWDAF. The request message includes Analytics ID, Target of Analytics Reporting, Analytics Reporting Information, and optionally Indication to perform Federated Learning.
Editor’s Note: How the central NWDAF decides to initiate an FL round i.e., trigger conditions to initiate an FL round is for FFS.
2.	The NWDAF 1 determines to perform federated learning for the received Analytics request if the request message from the NF contains Indication to perform federated learning or if it is locally configured to perform federated learning for the requested Analytics ID (e.g. based on the operator policy). The NWDAF 1 also determines to act as Central NWDAF for federation learning for the requested analytics in step 1 if it has Federated Learning Model Aggregation capability (i.e., capability of aggregating local training models and calculating the global model from then). 
3.	The NWDAF invokes the Nnrf_NFDiscovery_Request service operation from the NRF to find other NWDAFs that are able to perform federated learning as local NWDAFs for the Analytics request in step 1. The Nnrf_NFDiscovery_Request message includes Analytics ID in step 1, ML model information and ML model sharing capability that is required to perform Federation Learning 
4.	The NRF returns multiple local NWDAF candidates matching the requested capabilities and Analytics ID.
5.	The central NWDAF requests the local NWDAF candidates to join the federated learning group for the Analytics ID received in step 1. The request message includes Analytics ID and ML model information for the federated learning operation. 
6.	The local NWDAF candidates reply to the NWDAF with the indication on whether to accept the federation learning group participation request or not. 
7.	Upon receiving the responses from local NWDAF candidates in step 6, the central NWDAF determines a federated learning group consisting of NWDAFs that indicate to accept to the the federation learning group participation request in step 6. The central NWDAF assigns federated learning group ID for the determined group and creates federated learning group information that includes federated learning group ID, list of local NWDAF information (identifiers and addresses of NWDAFs), and federated learning operation information. The federated learning operation information includes Analytics ID, ML model information, Central NWDAF address as target address where local training model is sent, transmission expiration time information, and local learning processing rule information. 
The local learning processing rule information includes either local processing rule ID or local ML model training rule e.g. how many iterations for local model training should be performed for one epoch before providing the local model to the Central NWDAF.
NOTE 2:	The local processing rule ID refers to a pre-agreed operation rule for local ML model training in federated learning operation among NWDAFs.
The transmission expiration time information indicates a deadline before which the local ML model should be transmitted to the Central NWDAF to generate global ML model for an epoch. For example, the deadline can be represented by timestamp and timer value respectively indicating start time of federated learning operation and expiry time period.
8.	The central NWDAF provides the local NWDAFs (i.e., federated learning group member local NWDAFs) with federated learning group ID and federated learning operation information.
9.	Local NWDAFs acknowledge to the central NWDAF to indicate if the local NWDAF is able to perform federate learning according to the federated learning operation information.

[bookmark: _Toc97546140]6.X.3	Impacts on Existing Nodes and Functionality
NWDAF:
-	support creation of federated learning group with acting as NRF service consumer to discover and select NWDAFs having required capability to perform federated learning
-	support to share ML model with other NWDAFs and, especially for Central NWDAF, aggregate ML models provided by other NWDAFs
NRF: 
-	support new parameters in NF profile provided by NWDAF
-	support new discovery parameters related to federated learning group creation
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