

SA WG2 Temporary Document
Page 1

[bookmark: _GoBack]3GPP TSG-WG SA2 Meeting #151E e-meeting 	S2-2204085
Elbonia, May 16th – 20th, 2022	(revision of S2-220xxxx)

Source:	China Mobile
Title:	KI #1, Sol #6: Update to clarify Correctness improvement of NWDAF by determining ML model performance
Document for:	Approval
Agenda Item:	9.23
Work Item / Release:	FS_eNA_Ph3 / Rel-18
Abstract of the contribution: This contribution proposes clarification on Solution #6.
1. Discussion
This contribution proposes clarification on Solution #6 as follows:
· Providing "Correctness improvement of NWDAF for NF load analytics" example to illustrate how to improve NWDAF correctness by determining ML model performance.
· The solution works without any change on the NWDAF service consumer.
2. Text Proposal
It is proposed to agree the following clarification into TR 23.700-81.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc18772][bookmark: _Toc101170926][bookmark: _Toc101336992]6.6	Solution #6: Correctness improvement of NWDAF by determining ML model performance
[bookmark: _Toc101336993][bookmark: _Toc101170927][bookmark: _Toc12459]6.6.1	Description
This solution addresses Key Issue #1 "How to improve correctness of NWDAF".
After the Analytics consumer NF consumes the analytics from the NWDAF containing AnLF, some network data are generated. The NWDAF shall collect these network data from the Analytics consumer NF after the Analytics consumer NF consumed the Analytics results. The network data are used to detect that improving the correctness of an Analytics ID is needed. And the network data will be used for the NWDAF to determine the ML model performance and/or re-train the ML model.
This solution provides the following functionalities:
-	The NWDAF collects network data of consumer NFs to support NWDAF perceive the correctness and ML model performance.
-	The NWDAF calculates network data to evaluate ML model performance and trigger further ML model training to improve the accuracy of NWDAF.
-	The NWDAF can reduce the signalling load of data collection through data collection function NF such as DCCF.
[bookmark: _Toc101170928][bookmark: _Toc13703][bookmark: _Toc101336994]6.6.2	Procedures
The following figure presents an example procedure of correctness improvement of NWDAF by determining ML model performance.


Figure 6.6.2-1: Procedure for correctness improvement of NWDAF by determining ML model performance
1.	Steps 1 specified in TS 23.288 [5] are reused to perform network data analytics for the analytics consumer and data collection for the data consumer.
2-3.	After the analytics consumer NF consumes the analytics, the NWDAF containing AnLF collects the network data by invoking the Nnf_EventExposure_Subscribe service operation or via DCCF by invoking the Ndccf_DataManagement_Subscribe service operation, the network data may include the data from analytics consumer NF and/or data source. This step is skipped if the NWDAF containing AnLF was subscribed to the analytics consumer NF and/or data source directly or via DCCF in step 1.
4.	The NWDAF containing AnLF determines ML model performance (e.g. accuracy, precision or recall) by comparing the network data and the analytics provided to the Analytics consumer NF in step 1.
	The NWDAF containing AnLF determines whether further training of the ML Model is needed based on the ML model performance and internal strategies.
5.	If further training of the ML Model is needed, the NWDAF containing AnLF subscribes ML model associated with the Analytics ID in step 1 by invoking the Nnwdaf_MLModelProvision_Subscribe to get the re-trained ML model, the subscribe information may include the ML model performance.
6.	The NWDAF containing MTLF determines that further training is needed, this NWDAF may initiate data collection from NFs, (e.g. AMF/DCCF/ADRF), UE Application (via AF) or OAM as described in TS 23.288, to re-train the ML model.
	In addition, the NWDAF containing MTLF may collect the network data from the NWDAF containing AnLF for re-training the ML model.
7.	The NWDAF containing MTLF notifies the NWDAF containing AnLF with the re-trained ML Model Information (containing a (set of) file address of the trained ML model) by invoking Nnwdaf_MLModelProvision_Notify service operation.
[bookmark: _Toc101170922][bookmark: _Toc28219][bookmark: _Toc101336988][bookmark: _Toc26303][bookmark: _Toc101170929][bookmark: _Toc101336995]6.6.2.1	Procedures of correctness improvement of NWDAF for NF load analytics
The following figure presents an example procedure of correctness improvement of NWDAF for NF load analytics.


Figure 6.6.2.1-1: Procedure of correctness improvement of NWDAF for NF load analytics.
1. 	The NWDAF containing AnLF provides NF load analytics to the consumer NF, the procedures are defined in clause 6.5.4 of TS 23.288 [5].
2.	After the consumer NF consumes the NF load analytics, the NWDAF containing AnLF collects the network data from consumer NF, OAM, UE and NRF directly or via DCCF/MFAF/ADRF. The procedures for data collection are defined in TS 23.288 [5] clause 6.2.6.
The network data to be collected by AnLF may include the input data used in NF load analytics as defined in TS 23.288 [5] clause 6.5.2, e.g, NF load, NF status, NF resource usage, NF resource configuration, etc.
3.	The NWDAF containing AnLF determines ML model performance (e.g. accuracy, precision or recall) by comparing the network data and the analytics provided to the consumer NF as defined in TS 23.288 [5] clause 6.5.3.
For example, the NWDAF containing AnLF provided 100 predictions about NF Load. The NWDAF containing AnLF compares the difference of NF Load between the NF Load prediction to the consumer NF in step 1 and the NF Load after the consumer NF consumed analytics in step 2. If 90 out of 100 NF load predictions are correct and 10 are wrong, then it can be considered that the ML model performance in the NF Load prediction is 90%.
4.	Steps 4-6 from Figure 6.6.2-1 are performed.
6.6.3	Impacts on existing nodes and functionality
[bookmark: _Toc326248712]NWDAF containing AnLF:
-	Supports collecting the network data after the analytics consumer NF consumes the analytics.
-	Supports determining ML model performance.
-	Supports triggering further training of the ML Model based on the ML model performance.
NWDAF containing MTLF:
-	Supports further training of the ML Model based on the ML model performance.
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