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Abstract of the contribution: This contribution proposes to update solution#52.
1. Introduction/Discussion
Solution #52 introduced a method that the NWDAF containing MTLF (with Federated aggregation capability) sends training performances to the NWDAF containing AnLF. In step 2, clause 6.52.2, the training accuracy metrics indicates the ML model accuracy when the NWDAF containing MTLF performs training using training dataset. However, it is not clear how to obtain the training accuracy metrics in federated learning and this paper is trying to complement this part.
Usually the training accuracy metrics should be calculated based on the training data set, however, due to data privacy issue, the training data will not be allowed to exchange between different MTLFs. In this solution, each NWDAF containing MTLF (with Federated participation capability) can calculate their own local training accuracy metrics using their own training dataset and send their local training accuracy metrics to the NWDAF containing MTLF (with Federated aggregation capability), and then based on the local training accuracy metrics, the NWDAF containing MTLF (with Federated aggregation capability) aggregates them and generate the final training accuracy metric, this will be sent to the NWDAF containing AnLF in 6.52.2-1, step 2. 
2. Text Proposal
It is proposed to add the following contents to TR 23.700-81
1) Add the description about what and how to obtain the training performance in federated learning.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc11505][bookmark: _Toc104433392][bookmark: _Toc104467515][bookmark: _Toc104467844][bookmark: _Toc104829232]6.52.1	Description
This solution is proposed for KI#8 to support the Federated Learning procedure between different NWDAFs containing MTLF and provide Federated Learning training updates from NWDAF containing MTLF (with FL aggregation capability/ in the role of FL server) to NWDAF containing AnLF.
[bookmark: _Toc11577][bookmark: _Toc104433393][bookmark: _Toc104467516][bookmark: _Toc104467845][bookmark: _Toc104829233]6.52.2	Procedures
Procedure for Federated Learning training updates from NWDAF containing MTLF to NWDAF containing AnLF is described in Figure 6.52.2-1.


Figure 6.52.2-1: Procedure for FL training update to NWDAF containing AnLF from NWDAF containing MTLF
Editor's note: The aspects related to trained ML model(s) sharing should be aligned with Key Issue #5.
0.	NWDAF containing AnLF discovers one or more instances of NWDAF containing MTLF via the NRF as illustrated in steps 0a, 0b, 0c.
1.	FL training between NWDAF containing MTLF (with Federated aggregation capability) and NWDAF containing MTLF (with Federated participation capability) is performed as described in Solution 21 Figure 6.21.2.3-1 or Solution 23 Figure 6.23.2-1. In addition, the NWDAF containing MTLF (with Federated participation capability) send their local training accuracy metrics via Nnwdaf_MLModelTraining_Notify in Figure 6.21.2.3-1 or exchange ML model parameters procedure (step 11) in Figure 6.23.2-1.
2.	The NWDAF containing MTLF sends Nnwdaf_MLmodelProvision_Notify message with Analytics ID(s), ML model ID(s), ML model file address, ML model serialization format, Training Accuracy metric per ML model ID. The training accuracy metrics indicates the ML model accuracy when the NWDAF containing MTLF performs training using training dataset. The training accuracy metric is calculated by the NWDAF containing MTLF (with Federated aggregation capability) aggregating the received local training accuracy metrics in step 1.
3.	[conditional] NWDAF containing AnLF sends Nnwdaf_MLModelTrainingUpdate_Subscribe message to the NWDAF containing MTLF with Analytics ID(s), ML model ID(s), Base Accuracy metric, Notification Correlation ID. The same ML model ID(s) as provided in step 2 are included. The Base Accuracy metric is an accuracy metric determined by the NWDAF containing AnLF using the dataset from live network. The Base Accuracy metric is provided by the NWDAF containing AnLF to notify the NWDAF containing MTLF, when the same ML model as in step 2 or a new ML model (for a given Analytics ID) is available with training accuracy higher than Base Accuracy metric.
Editor's note:	The Accuracy metric used depends on the conclusion of KI#1.
4.	[conditional] NWDAF containing MTLF sends Nnwdaf_MLModelTrainingUpdate_Notify message with Analytics ID(s), ML model ID(s), Training Accuracy metric. The ML model ID(s) included in the message may be the same re-trained ML model as provided in step 2 with new training accuracy higher than the Base Accuracy metric provided in step 3 or the ML model ID(s) may be a new trained ML model available for the Analytics ID(s) provided in step 3 with training accuracy level higher than the Base Accuracy metric.
5.	[conditional] NWDAF containing AnLF decides if it wants to use the ML model ID provided in step 4.
6.	[conditional] NWDAF containing AnLF sends Nnwdaf_MLModelProvision_Request with Analytics ID(s), ML model ID(s) provided in step 4.
7.	[conditional] NWDAF containing MTLF sends Nnwdaf_MLModelProvision_Response with Analytics ID(s), ML model ID(s), ML model file address, Training Accuracy metric.
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