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Abstract: It is proposed to have evaluations and conclusions of KI#1.
1. Introduction/Discussion
There are sixteen solutions for KI#1. The details are shown in Table 1-1
Table 1-1
	Solutions
	Title
	NWDAF Selection
	Alarm Detection
	Model Selection
	Model Training

	1
	Solution #1: Improving Correctness using multiple ML models for an analytics report
	
	
	X
	

	2
	Solution #2: Improving the Correctness of Service Experience Predictions with Contribution Weights
	
	
	
	X

	3
	Solution #3: Accuracy based NWDAF Analytics Correctness Improvement
	
	X
	
	

	4
	Solution #4: Determining ML model drift for improving analytics accuracy
	
	X
	
	

	5
	Solution #5: Enhancements on ML model provision to improve correctness of NWDAF analytics 
	
	X
	
	

	6
	Solution #6: Correctness improvement of NWDAF by determining ML model performance
	
	X
	
	

	7
	Solution #7: Enhancements to NWDAF analytics services
	X
	
	
	

	28
	23.700-81: KI#1, New Sol: Detect and Improve correctness of NWDAF analytics.
	
	X
	
	

	29
	23.700-81: KI#1: New Solution for Detection of ML Model Degradation.
	
	X
	
	

	30
	23.700-81: KI #1,New Sol, How to improve correctness of NWDAF analytics
	
	
	X
	

	31
	23.700-81: KI#1, New Sol: Multiple analytics outputs based NF action decision.
	X
	
	
	

	32
	23.700-81: Solution for KI#1: Enhanced ML model provisioning.
	
	
	X
	

	33
	23.700-81: KI#1, New Sol: Improving correctness of NWDAF analytics by providing correction information.
	
	
	
	

	34
	23.700-81: KI #1, New Sol: Accuracy report.
	X
	
	
	

	35
	23.700-81: KI #1, New Sol: Area monitoring analytics.
	X
	
	
	

	36
	23.700-81: KI #1, New Sol: inference input info.
	
	
	
	X


Most of the solutions could be divided into four groups:
1) NWDAF Selection
Solution #7, #31, #34 and #35 believe selecting a good NWDAF will improve the correctness. These solutions assume different NWDAFs support different levels of correctness and there will be always a NWDAF which can fulfil the requirements of the consumer. However, this KI is about how to detect that improving the correctness of an Analytics ID is needed/to detect that degradation on an ML model has happened, i.e. the degradation of correctness can happen within the NWDAF. So these solutions do not solve the real problem. The degradation could still happen after selecting the NWDAF. 
2) Alarm Detection
Solution #3, #4, #5, #6, #28 and #29 focus on how to detect that improving the correctness of an Analytics ID is needed. The details are shown in Table 1-2.
	Solutions
	Title
	Who decides correctness improvement is needed
	Who will provide input

	3
	Solution #3: Accuracy based NWDAF Analytics Correctness Improvement
	AnLF
	MTLF

	4
	Solution #4: Determining ML model drift for improving analytics accuracy
	MTLF
	Consumer NF

	5
	Solution #5: Enhancements on ML model provision to improve correctness of NWDAF analytics 
	MTLF
	AnLF
MTLF

	6
	Solution #6: Correctness improvement of NWDAF by determining ML model performance
	AnLF
	Consumer NF
AnLF

	28
	23.700-81: KI#1, New Sol: Detect and Improve correctness of NWDAF analytics.
	AnLF
	Consumer NF
(Enforcement NF)
AnLF

	29
	23.700-81: KI#1: New Solution for Detection of ML Model Degradation.
	AnLF
	AnLF


Most solutions propose the Consumer NF to provide the feedback on the enforcement of the Analytic ID. And NWDAF (AnLF or MTLF) will decide whether the improvement is needed. Considering only NWDAF will interact with MTLF currently, let MTLF make the decision will have bigger impact on the current architecture. 
Besides, these solutions also propose NWDAF could make the decision by itself in some cases (e.g. based on the interaction between AnLF and MTLF)
3) Model Selection
Solutions #1, #30 and #32 focus on how to select the best model, mainly after the improvement. This does not solve the KI directly but can be discussed after the conclusion of Alarm Detection.
4) Model Training 
Solution #2 and #36 focus on special aspects to train the model. This group can be evaluated independently as they are purely about the improvement itself. 
5) Others
Solution #33 does not belong to any of the above groups. It proposes a method to notify the consumer about the status of correctness. This does not solve the KI directly but can be discussed after the conclusion of Alarm Detection.
 
Based on the above discussion. It is proposed to adopt the solutions in Group 2) in normative phase.  Solutions in Group 1) shall be abandoned. Other Groups could be further discussed.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-81.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * * All new
[bookmark: _Toc104468225][bookmark: _Toc104467889][bookmark: _Toc104467554][bookmark: _Toc104433437][bookmark: _Toc32405]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc50536656][bookmark: _Toc50575409][bookmark: _Toc104467900][bookmark: _Toc104467564][bookmark: _Toc104467284][bookmark: _Toc104433108][bookmark: _Toc695][bookmark: _Toc101170879][bookmark: _Toc31644][bookmark: _Toc97052437][bookmark: _Toc97052765][bookmark: _Toc97057820]7.1	Evaluation on Key Issue #1: How to improve correctness of NWDAF analytics
There are sixteen solutions for KI#1. The details are shown in Table 1-1
Table 1-1
	Solutions
	Title
	NWDAF Selection
	Alarm Detection
	Model Selection
	Model Training

	1
	Improving Correctness using multiple ML models for an analytics report
	
	
	X
	

	2
	Improving the Correctness of Service Experience Predictions with Contribution Weights
	
	
	
	X

	3
	Accuracy based NWDAF Analytics Correctness Improvement
	
	X
	
	

	4
	Determining ML model drift for improving analytics accuracy
	
	X
	
	

	5
	Enhancements on ML model provision to improve correctness of NWDAF analytics 
	
	X
	
	

	6
	Correctness improvement of NWDAF by determining ML model performance
	
	X
	
	

	7
	Enhancements to NWDAF analytics services
	X
	
	
	

	28
	Detect and Improve correctness of NWDAF analytics.
	
	X
	
	

	29
	New Solution for Detection of ML Model Degradation.
	
	X
	
	

	30
	How to improve correctness of NWDAF analytics
	
	
	X
	

	31
	Multiple analytics outputs based NF action decision.
	X
	
	
	

	32
	Enhanced ML model provisioning.
	
	
	X
	

	33
	Improving correctness of NWDAF analytics by providing correction information.
	
	
	
	

	34
	Accuracy report.
	X
	
	
	

	35
	Area monitoring analytics.
	X
	
	
	

	36
	inference input info.
	
	
	
	X


Most of the solutions could be divided into four groups:
1) NWDAF Selection
Solution #7, #31, #34 and #35 believe selecting a good NWDAF will improve the correctness. These solutions assume different NWDAFs support different levels of correctness and there will be always a NWDAF which can fulfil the requirements of the consumer. However, this KI is about how to detect that improving the correctness of an Analytics ID is needed/to detect that degradation on an ML model has happened, i.e. the degradation of correctness can happen within the NWDAF. So these solutions do not solve the real problem. The degradation could still happen after selecting the NWDAF. 
2) Alarm Detection
Solution #3, #4, #5, #6, #28 and #29 focus on how to detect that improving the correctness of an Analytics ID is needed. The details are shown in Table 1-2.
	Solutions
	Title
	Who decides correctness improvement is needed
	Who will provide input

	3
	Accuracy based NWDAF Analytics Correctness Improvement
	AnLF
	MTLF

	4
	Determining ML model drift for improving analytics accuracy
	MTLF
	Consumer NF

	5
	Enhancements on ML model provision to improve correctness of NWDAF analytics 
	MTLF/AnLF
	AnLF
MTLF

	6
	Correctness improvement of NWDAF by determining ML model performance
	AnLF
	Consumer NF
AnLF

	28
	Detect and Improve correctness of NWDAF analytics.
	AnLF
	Consumer NF
(Enforcement NF)
AnLF

	29
	New Solution for Detection of ML Model Degradation.
	AnLF
	AnLF


Most solutions propose the Consumer NF to provide the feedback on the enforcement of the Analytic ID. And NWDAF (AnLF or MTLF) will decide whether the improvement is needed. Considering only NWDAF will interact with MTLF currently, let MTLF make the decision will have bigger impact on the current architecture. 
Besides, these solutions also propose NWDAF could make the decision by itself in some cases (e.g. based on the interaction between AnLF and MTLF)
3) Model Selection
Solutions #1, #30 and #32 focus on how to select the best model, mainly after the improvement. This does not solve the KI directly but can be discussed after the conclusion of Alarm Detection.
4) Model Training 
Solution #2 and #36 focus on special aspects to train the model. This group can be evaluated independently as they are purely about the improvement itself. 
5) Others
Solution #33 does not belong to any of the above groups. It proposes a method to notify the consumer about the status of correctness. This does not solve the KI directly but can be discussed after the conclusion of Alarm Detection.
Editor's note: Solution #1, #2, #30, #32, #33 and #36 will be evaluated after the conclusion of Alarm Detection.

* * * * Second change * * * *
8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.1	Interim Conclusion on Key Issue #1: How to improve correctness of NWDAF analytics
Solution #7, #31, #34 and #35 shall not be considered during normative phase.
It is agreed to adopt the following principle of Solution #3, #4, #5, #6, #28 and #29 in normative phase.
a) The Consumer NF to provide the feedback on the enforcement of the Analytic ID to help the NWDAF to decide whether the improvement of correctness is needed.
b) [bookmark: _GoBack]NWDAF could also make the decision based on the action of AnLF or MTLF.
* * * * End of changes * * * *
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Solutions  Title  N WDAF  Selection  A larm  Detection  M odel  Selection  M odel  Training  

1  Solution #1: Improving Correctness using multiple ML  models for an analytics report    X   

2  Solution #2: Improving the Correctness of Service  Experience Predictions   with Contribution Weights     X  

3  Solution #3: Accuracy based NWDAF Analytics  Correctness Improvement   X    

4  Solution #4: Determining ML model drift for improving  analytics accuracy   X    

5  Solution #5: Enhancements on ML model provision to  improve correctness of NWDAF analytics    X    

6  Solution #6: Correctness improvement of NWDAF by  determining ML model performance   X    

7  Solution #7: Enhancements to NWDAF analytics  services  X     

28  23.700 - 81: KI#1, New Sol: Detect and Improve  correctness of NWDAF analytics.   X    

29  23.700 - 81: KI#1: New Solution for Detection of ML  Model Degradation.   X    

30  23.700 - 81: KI #1,New Sol, How to improve correctness  of NWDAF analytics    X   

31  23.700 - 81:  KI#1, New Sol: Multiple analytics outputs  based NF action decision.  X     

32  23.700 - 81: Solution for KI#1: Enhanced ML model  provisioning.    X   

