[bookmark: _Toc6241802][bookmark: _Toc6296364]SA WG2 Meeting #151E	S2-2205079
May 16 – 20, 2022, Elbonia	(revision of S2-2204495r02) 

Source:	China Telecom
Title:	KI#1, New Sol: Improving correctness of NWDAF analytics by providing correction information
Document for:	Approval
Agenda Item:	9.23
Work Item / Release:	eNA_Ph3 / Rel-18
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Abstract of the contribution: This contribution proposes a solution to the KI#1 for improving correctness of NWDAF analytics by providing correction information.
Discussion 
This paper proposes a solution for KI#1 on how to improve correctness of NWDAF analytics. 
In current specification, NWDAF may not evaluate the accuracy of provided analytics, nor may it provide more information for provided analytics, for example, information to correct provided predictions or to notify provided analytics being incorrect.
However, incorrect analytics may affect consumers to make decisions, especially for those accuracy sensitive consumers. In some scenarios, analytics will not be used immediately after being provided, and even stored in ADRF. Given the fact that the accuracy of analytics may be improved within the time period after the analytics is provided and before it is actually used, it is helpful to maintain some provided analytics and notify the consumers when NWDAF find some correctness issues.  
Hence, this solution proposed to provide correction information for provided analytics to consumers and the consumers may provide some requirements for the correction information in advance. 
The proposed solution is to address the following items in this KI:
· Whether and what action(s) should be taken when the NWDAF Analytics are considered incorrect, whether and how a NF can continue consuming an Analytics ID for which the need for improvement has been detected?
· Whether and which action(s) should be taken by consumer NF to help improve correctness of NWDAF Analytics. 
· Whether and how the NWDAF can improve correctness of NWDAF Analytics (e.g. which existing and/or additional information may be used by the NWDAF to improve the correctness of NWDAF Analytics)?
· Whether there is a need for architectural and/or functional enhancements for improving correctness of NWDAF Analytics, if there is additional signalling load caused by any new functional enhancement and how to mitigate the signalling?
Proposal
The following text is proposed to be added to TR 23.700-81.

* * * * First change * * * *
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Table 6.0-1: Mapping of solutions to key issues
	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	X
	
	
	
	
	
	
	
	
	

	2
	X
	
	
	
	
	
	
	
	
	

	3
	X
	
	
	
	
	
	
	
	
	

	4
	X
	
	
	
	 
	
	
	
	
	

	5
	X
	
	
	
	
	
	
	
	
	

	6
	X
	
	
	
	
	
	
	
	
	

	7
	X
	
	
	
	
	
	
	
	
	

	8
	
	X
	
	
	
	
	
	
	
	

	9
	
	X
	
	
	
	
	
	
	
	

	10
	
	
	X
	
	
	
	
	
	
	

	11
	
	
	X
	
	
	
	
	
	
	

	12
	
	
	
	X
	
	
	
	
	
	

	13
	
	
	
	
	X
	
	
	
	
	

	14
	
	
	
	
	X
	
	
	
	
	

	15
	
	
	
	
	X
	
	
	
	
	

	16
	
	
	
	
	
	X
	
	
	
	

	17
	
	
	X
	
	
	X
	
	
	
	

	18
	
	
	
	
	
	
	X
	
	
	

	19
	
	
	
	
	
	
	X
	
	
	

	20
	
	
	
	
	
	
	X
	
	
	

	21
	
	
	
	
	
	
	
	X
	
	

	22
	
	
	
	
	
	
	
	X
	
	

	23
	
	
	
	
	
	
	
	X
	
	

	24
	
	
	
	
	
	
	
	X
	
	

	25
	
	
	
	
	
	
	
	
	X
	

	26
	
	
	
	
	
	
	
	
	X
	

	27
	
	
	
	
	
	
	
	
	X
	

	#XX
	X
	
	
	
	
	
	
	
	
	



* * * * Next change (All new text)* * * *
[bookmark: _Toc97057911][bookmark: _Toc97057838][bookmark: _Toc97052784][bookmark: _Toc97052456]6.X	Solution #X: < Improving correctness of NWDAF analytics by providing correction information >
6.X.1	Description
This solution is proposed to address Key Issue #1: how to improve correctness of NWDAF analytics.
Analytics consumer may not use the analytics as soon as it receives analytics from NWDAF, while it may use the analytics only when it needs to make a decision, or the analytics consumer may use the analytics for a period of time and make several decisions during this time. In this case, there is a time period between the analytics received and the analytics actually used by the analytics consumer. Meanwhile, the NWDAF may improve the accuracy of the analytics or find the provided analytics is incorrect due to various factors (e.g., update of ML model, reselection of ML model, parameter adjustment, more data input, etc.) and the improved analytics may have positive impact to consumer's decision. Therefore, it is useful that NWDAF can provide correction information for provided analytics to the consumer (e.g., information to update provided analytics, notification of stopping using provided analytics, incorrect content of provided analytics, etc.).
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As described in TS 23.288[5], analytics consumer may provide preferred level of accuracy and output strategy, which means accuracy variation within a certain range may not influence some consumers, therefore, different analytics consumer should determine whether it receives the correction information and the time period during which the correction information can be provided. To reduce signaling load, the frequency and condition of providing correction information should also be designated by analytics consumer, for example, the consumer can give a correction threshold, requiring NWDAF to provide correction information when NWDAF finds the accuracy improved over the threshold.
This solution proposes that consumers may provide requirement on correction information in subscription, and NWDAF maintains provided analytics and provides correction information for the latest provided analytics to the consumer.
In this solution, the following functionalities are proposed to take into consideration:
· Analytics consumer provides following information in subscription if it requires to receive correction information:
· Correction time period: defines the time interval during which the correction information can be accepted by the consumer. It is a relative time interval as the gap with respect to analytics is provided.
· Condition of providing correction information: defines the condition when the correction information can be provided to the consumer, e.g., correction threshold (when NWDAF finds the accuracy difference between new analytics and provided analytics exceeding the specified threshold);
· Preferred correction information form: defines the information form in which the consumer requires to receive. It can be set as following values:
· [bookmark: _GoBack]an incorrectness notification: used to notify the consumer provided analytics is incorrect;
· an updated analytics: the NWDAF can provide an updated analytics to replace provided analytics;
· an error value: NWDAF can provide a delta compared to the provided analytics.
· NWDAF maintains provided analytics during correction time period.
· NWDAF provides correction information for the latest provided analytics to consumer according to the preferred correction information form in subscription.
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Figure 6.X.2-1 illustrates the procedure for NWDAF providing correction information.


Figure 6.x.2-1: Procedures for improving correctness of NWDAF analytics by providing correction information
1. The NF (analytics consumer) sends Nnwdaf_AnalyticsSubscription_Subscribe/ Nnwdaf_AnalyticsInfo_Request. This service operation is enhanced with providing more parameters which include correction time period, condition of providing correction information (e.g., correction threshold), preferred correction information form (e.g., incorrectness notification, updated analytics, …), if the NF requires the correction information for provided analytics.
2. The NWDAF collects input data and performs analytics as the procedures in TS 23.288[5].
3. The NWDAF sends the analytics output to NF as the procedures in TS 23.288[5].
4. The maintenance of provided analytics will be triggered depending on various factors (e.g., model updated, reselection of ML model, parameter adjustment, more input data, etc.).
5. If step 4 occurs within correction time period, NWDAF maintains provided analytics. 
If condition of providing correction information is met, the NWDAF generates the correction information in preferred correction information form as the consumer required.
6. The NWDAF sends the correction information for the latest provided analytics to NF. 

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97057914][bookmark: _Toc97052459][bookmark: _Toc97052787][bookmark: _Toc97057841]6.X.3	Impacts on Existing Nodes and Functionality
NWDAF: 
· Support on maintaining provided analytics.
· Support on generating correction information for the latest provided analytics.
Analytics consumer:
· Support on providing requirement related to correction information in subscription information.
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