[bookmark: _Hlk33110128][bookmark: _Hlk520728905]SA WG2 Meeting #151E	S2-2205080
16 - 20 May 2022, Elbonia
Source:	Nokia, Nokia Shanghai Bell
Title:	KI #1, New Sol: Accuracy report
Document for:	Approval
Agenda Item:	9.23
[bookmark: _Hlk32423091]Work Item / Release:	FS_eNA_Ph3 / Rel-18
Abstract of the contribution: This contribution proposes a solution which addresses aspects of key issue #1. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Among the key issues approved by SA2#149E for FS_eNA_Ph3, key issue #1 relates to enhancements needed in the 5GC to improve the correctness of NWDAF analytics.
Release 17 TS 23.288 defines that a consumer requesting analytics can specify a "Preferred Accuracy Level" (low, medium, high or highest), and the NWDAF can provide a "probability assertion" expressing the Confidence in its predictions. The probability assertion is provided to the consumer with the analytics predictions and does not compare provided predictions with actual future outcomes (which have yet to occur).
However, accuracy is different than the confidence level available in NWDAF service operations as it indicates how well the actual outcome matched a prediction and may be provided as a function of confidence. When NWDAF predicts something for the future it does not monitor/collect information about the occurrence of the actual event, so it cannot compare the true observed event with its previous predictions. 
Similarly, consumers requesting an analytics of type "prediction" from an NWDAF are provided only analytics output/prediction with a confidence estimated by NWDAF implementation logic. An analytics consumer does not retrieve an accuracy report related to the prediction or related to earlier predictions done for the same analytics type and model used (i.e., an accuracy indication derived from comparing the actual outcome with a previous predicted value).
This solution proposes to enable the NWDAF to determine the actual outcome of a prediction, so that it can either:
-	Report in an accuracy report, the outcome to the consumer so the consumer can compare the outcome with the previously provided prediction, or
-	Compare the outcome with the previous prediction to generate an accuracy report which the NWDAF provides to the consumer.
Note on the definition of accuracy:
The accuracy of the analytics predictions is the degree of closeness of predictions of a quantity to that quantity's true value.
[image: ]
According to ISO 5725-1, accuracy consists of trueness (proximity of measurement results to the true value) and precision (repeatability or reproducibility of the measurement).
In the case of analytics predictions, the predictions may be considered a “measured result”.
2		Proposal
It is proposed to include the solution described below in FS_eNA_ph3 TR 23.700-81.


*** Start Change ***
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Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc97271690][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.X	Solution #X: Enhancing the accuracy of NWDAF Analytics
[bookmark: _Toc97271691]6.X.1	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]This solution addresses aspects of key issue #1 on how to improve correctness of NWDAF analytics. 
When NWDAF predicts something for the future, it does not monitor/collect information about the occurrence of the actual event, so it cannot compare the true observed event with its corresponding previous predictions.
NOTE. The NWDAF in this solution refers to an NWDAF that and exposes at least the analytics services, i.e., Nnwdaf_AnalyticsSubscription and/or Nnwdaf_AnalyticsInfo, therefore an NWDAF containing AnLF applies.
Similarly, consumers requesting an analytics of type "prediction" from an NWDAF, are provided only analytics output/prediction with a confidence estimated by NWDAF implementation logic. An analytics consumer does not retrieve an accuracy report related to the prediction or related to earlier predictions done for the same analytics type and model used (i.e., an accuracy indication derived from comparing the actual outcome with a previous predicted value).
This solution proposes to enable the NWDAF to determine the actual outcome of a prediction, so that it can either:
-	Report in an accuracy report, the outcome to the consumer so the consumer can compare the outcome with the previously provided prediction, or
-	Compare the outcome with the previous prediction to generate an accuracy report which the NWDAF provides to the consumer.
The solution comprises the following steps:
-	NWDAF (continues to) collects new data after a prediction has been made, so that it can learn about actual outcomes, compare them with the predicted data, and generate an accuracy report. The accuracy report comprises the accuracy for a given analytics subscription or for a given Analytics ID (e.g., average over all subscriptions for that Analytics ID). The accuracy report may provide the actual outcomes, or information on how the outcomes deviate from the predicted values. When aggregated accuracy is provided (e.g., for all subscriptions to an analytics ID), the accuracy reports may be provided as a function of the prediction confidence level (i.e., probability assertion). If an NWDAF makes a prediction with low confidence, one should expect lower accuracy compared to when the NWDAF makes a prediction with high confidence. This is reflected in the accuracy reports.
Editor’s note: The details of the format of the accuracy report are FFS.
-	NWDAF Analytics services are enhanced to enable an analytics consumer to collect a detailed accuracy report from NWDAF (e.g. how well the NWDAF performed for a specific Analytics ID, using a specific model, for a specific area/slice/(group of)UE, in a given time window).
-	NWDAF registers its measured accuracy (per Analytics ID) in its NF profile in NRF/UDM, so that analytics consumers can use this information when selecting the NWDAF instance/set.
-	NWDAF uses the accuracy information to further fine-tune the model it is using (e.g., request model re-training, adjust data sources for the model training and the analytics generation). 
Editor’s note:  Whether and how the accuracy report from AnLF is provided to MTLF to improve the correctness of analytics is FFS.
-	The analytics consumer uses the accuracy report provided by NWDAF to manage the subscription (e.g. if accuracy is low the analytics consumer may terminate the subscription, adjust subscription parameters, or change the NWDAF, etc..) and/or to take the actual accuracy into account into local decision making (e.g., adjust the weight of the analytics reports in the decision making compared to other inputs).
-	
-	
[bookmark: _Toc97271692]6.X.2	Procedures
Figure 6.x.2-1 illustrates the procedure for measuring and reporting accuracy of NWDAF analytics.


Figure 6.x.2-1. Procedure for measuring and reporting accuracy of NWDAF analytics
1.	The (consumer) NF sends Nnwdaf_AnalyticsSubscription_Subscribe request with a flag indicating that it is interested in receiving an accuracy report along with the analytics (prediction) report. The NFc also provides a callback URI to receive the accuracy report. The NFc may also send separate processing and filtering instructions for the accuracy report(s) (e.g., to club or filter the accuracy reports). The NFc may also send instructions to NWDAF on how to handle the subscription after having generating accuracy report. For example, the instructions may specify that if three consecutive predictions are wrong, the NWDAF subscription must be terminated, and a termination notification will be sent to the NFc.
2.	The NWDAF generates the predictions and provides them to the NFc.
3.	The NWDAF collects the accuracy data, i.e., the actual measured data observed at the time for which the prediction had been made. Accuracy data can be collected from different data sources, not necessarily limited to the data sources used as input data sources for generating the analytics prediction.
4.	An accuracy report is sent to the consumer after the events have occurred that were needed for the verification of the predictions. The accuracy report may be sent in a separate notification from NWDAF to NFc or it can be clubbed with the next analytics notification sending predictions of future events.  The frequency of the accuracy notification may be controlled via the filtering/reporting instruction(s) given in the subscribe request in step 1.
5.	(optional) If, in step 1, an instruction was received on how to handle the subscription after having terminated the accuracy report, the NWDAF executes such instruction. For example, NWDAF terminates the subscription if three consecutive accuracy reports are below a given threshold (e.g., "no match") by sending a termination request.
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The solution has the following impacts:
NWDAF:
-	Keeps collecting data after a prediction is made from corresponding data provider(s) to calculate the accuracy of such prediction.
-	generates accuracy reports to be sent to analytics consumers, upon their request.
-	NWDAF registers its measured accuracy (per Analytics ID) in its NF profile in NRF/UDM.
Nnwdaf_AnalyticsSubscription service:
-	_subscribe service operation includes an Accuracy Report Required flag and additional filter information related
-	_notify service operation includes the Accuracy Report.
*** End Change ***
7

image1.png
Reference valus
rerage vabe

Frbabity Treness
o
M





image2.emf
NWDAF NFc  OAM NFs

2. Performs analytics 

and provide prediction

3. Collect accuracy related data from OAM / NFs

5. Terminate the subscription based on instructions

(

e.g. if X consecutive accuracy reports did not match with predicted output)


Microsoft_Visio_Drawing.vsdx


NWDAF


NFc
1. Nnwdaf_AnalyticsSubscription_Subscribe         (…, Accuracy Report Required: True,             Accuracy Report Filtering instruction,
            Instruction to handle Subscription after accuracy report)
4. Send accuracy report


OAM


NFs
2. Performs analytics and provide prediction
3. Collect accuracy related data from OAM / NFs
AnalyticsSubscription_Notify()
5. Terminate the subscription based on instructions (e.g. if X consecutive accuracy reports did not match with predicted output)



