SA WG2 Temporary Document

Page 1

SA WG2 Meeting #161
S2-2402186
February 26 – March 1, 2024, Athens, Greece

Source:
ETRI
Title:
Solution (KI#3): Enhancement to evaluate NWDAF-assisted policy control and QoS recommendation
Document for:
Approval

Agenda Item:
19.15
Study Item / Release:
FS_AIML_CN / Rel-19
Abstract of the contribution: This paper proposes a solution to address the Key Issue #3: NWDAF-assisted policy control and QoS enhancement.
Discussion
In order to support NWDAF-assisted policy control and QoS enhancement, Key Issue #3 has been defined. One of promising aspects is to figure out whether and how to evaluate the quality of the enhanced NWDAF assistance to policy control and QoS. Also, use case #1: NWDAF-assisted QoS recommendation is newly discussed, which includes how the NWDAF can be enhanced to assist the PCF in determining QoS parameters that can achieve the expected service experience requirements.

This paper introduces a solution regarding how to evaluate NWDAF-assisted policy control QoS recommendation aligned with KI#3 and use case #1.
Proposal
It is proposed to add the following solution to TR 23.700-84.
*** Start of change (all new text)***
6.X
Solution #X: Enhancement to evaluate NWDAF-assisted policy control and QoS recommendation
6.X.1
Description

Currently, the quality of NWDAF analytics is evaluated based on the analytics accuracy. This evaluation assumes that higher analytics accuracy is likely to lead to higher performance evaluation when the analytics consumer (e.g. PCF) takes an action(s) influenced by the provided analytics. However, this assumption may not hold true when the performance evaluation metric of the consumer is defined in a complicated form. For instance:

· When the consumer's performance evaluation is influenced not only by the analytics output but also by other factors in the network.
· When the consumer's performance evaluation metric is a complex function such as linear or nonlinear combinations of outputs from a number of different analytics.

In the above cases, the consumer’s performance evaluation is likely to be difficult to directly derive from NWDAF analytics outputs. This implies that higher analytics accuracy of NWDAF may not lead to higher target performance evaluation on the consumer perspective. To address these limitations, it can be useful to incorporate not only analytics accuracy but also the performance evaluation to determine the quality of NWDAF analytics. For example, when the NWDAF uses a neural network model for implementing its analytics service, it can drive the neural network model to evolve toward the direction for improving consumer’s target performance by incorporating performance feedback information into the loss function of ML model training. 

This solution proposes enhancements to evaluate the quality of policy control and QoS recommendation assisted by NWDAF to overcome the limitations of the existing evaluation of NWDAF analytics based on accuracy information. This concept includes the following ideas:

· Utilizing not only analytics accuracy information but also the performance feedback information when evaluating the quality of the enhanced NWDAF assistance to policy control and QoS.

· Allowing a consumer to specify how to compute performance evaluation in requesting NWDAF analytics subscription. Based on the request, the NWDAF collects the required data, and generates the performance feedback information along with generating analytics accuracy information. For example, PCF can determine QoS parameters that can achieve the expected service experience requirements, and may subscribe to the NWDAF to get the performance feedback information. The subscription may include the performance feedback request information describing how to compute performance evaluation and which input data are required. The NWDAF refers to the performance feedback request information for computing the performance evaluation and notifies the PCF with analytics accuracy information and performance feedback information. 
6.X.2
Procedures
6.X.2.1
General
A NWDAF (or new NF) has the performance feedback capability to generate performance feedback information based on the performance feedback request provided by NF consumer. In addition, a closed loop for performance feedback information is newly introduced where the performance feedback information is used to determine the quality of policy control and QoS recommendation. 
NOTE : Performance feedback capability is meant to evaluate the quality of policy control and QoS recommendation assisted by NWDAF, where an action is taken based on both analytics accuracy information and performance feedback information.
6.X.2.2
Procedures for Analytics Accuracy Information and Performance Feedback Information Subscription
Figure x shows the procedure for analytics accuracy information and performance feedback information subscription and provisioning.
This procedure is used by NF consumers of analytics ID to subscribe analytics output and analytics accuracy information related to the requested analytics ID and performance feedback information for NF consumer. 
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Figure x: Analytics Accuracy Information and Performance Feedback Information Subscribe
1.
The NWDAF service consumer selects the appropriated NWDAF containing AnLF with performance feedback capability or new NF and subscribes or modifies the subscription for analytics accuracy information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe service operation. The consumer may include performance feedback request information to get performance feedback information from the NWDAF or new NF. The performance feedback request information describes how performance feedback information can be derived from the data collected from 5GC NFs, AF and OAM.
2.
The NWDAF containing AnLF with performance feedback capability or new NF starts the analytics accuracy monitoring and generation of the analytics accuracy information related to the analytics ID and performance feedback information indicated in the subscription according to the parameters defined in Analytics Accuracy Request Information and Performance Feedback Request Information. The NWDAF containing AnLF with performance feedback capability or new NF is to compute analytics accuracy information and performance feedback information. If the NWDAF containing AnLF with performance feedback capability or new NF does not have enough necessary data, it will perform step 3 to collect additional data from 5GC NFs, AF and OAM before computing analytics accuracy information and performance feedback information.
3a.
The NWDAF containing AnLF with performance feedback capability or new NF performs the data collection from 5GC NFs, AF and OAM for accuracy information generation for the subscribed analytics ID and generates the associated Analytics accuracy information.

3b. If performance feedback request information is included in step 1, the NWDAF containing AnLF with performance feedback capability or new NF performs the data collection from 5GC NFs, AF and OAM for performance feedback information generation and generates the associated performance feedback information.
4.
The NWDAF containing AnLF with performance feedback capability or new NF provides the analytics accuracy information together with the analytics output for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the subscription request. If performance feedback request information is included in step 1, the NWDAF containing AnLF with performance feedback capability or new NF provides performance feedback information according to the parameters defined in the Performance Feedback Request Information included in the subscription request. 
5.
When determining the low or insufficient accuracy for an analytics ID, which indicates the accuracy value is under the analytics accuracy threshold(s), the NWDAF containing AnLF with performance feedback capability or new NF may notify the NWDAF Service consumer with the Stop Analytics Output Consumption indication and the Stop Analytics Output Consumption time window. If performance feedback request information is included in step 1, the NWDAF containing AnLF with performance feedback capability or new NF may determine the low or insufficient performance evaluation, which indicates the performance evaluation value is under the performance evaluation threshold(s) (which are locally configured or received in the subscribe request). In such a case, the NWDAF containing AnLF with performance feedback capability or new NF may notify the NWDAF Service consumer with the Stop Analytics Output Consumption indication and the Stop Analytics Output Consumption time window.
6.
(Optional) The NWDAF Service Consumer may decide to stop the consumption of analytics output without unsubscribing to the analytics ID, based on its own logic or based on a received notification from NWDAF with the Stop Analytics Output Consumption indication.
7.
When the NWDAF containing AnLF with performance feedback capability or new NF determines an improvement in the accuracy of an analytics ID (e.g. meet the accuracy requirement of the analytics consumer) or performance evaluation (e.g. meet the performance evaluation requirement of the analytics consumer) or when the Stop Analytics Output Consumption time window set by itself is finished, the NWDAF containing AnLF with performance feedback capability or new NF notifies the NWDAF Service Consumer of the accuracy information for the analytics ID and performance feedback information to resume the consumption of the analytics output, therefore reactivating existing analytics ID subscription that has been previously stopped.

8.
(Optional) The NWDAF Service Consumer based on its own logic can notify the NWDAF to resume the notification of analytics output, therefore reactivating an existing subscription to analytics ID that has been paused either by NWDAF Service Consumer request (step 6) or by NWDAF indication (step 5).
6.X.2.3
Procedures for Analytics Accuracy Information and Performance Feedback Information Request
Figure y shows the procedure for analytics accuracy information and performance feedback information request and response.
This procedure is used by NF consumers of analytics ID to request analytics accuracy information related to the requested analytics ID and performance feedback information for NF consumer. 
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Figure y: Analytics Accuracy Information and Performance Feedback Information Request 

1.
The NWDAF service consumer selects the appropriated NWDAF containing AnLF with performance feedback capability or new NF and requests for analytics accuracy information by invoking the Nnwdaf_AnalyticsInfo_Request service operation. The consumer may include performance feedback request information to get performance feedback information from the NWDAF or new NF. The performance feedback request information describes how performance feedback information can be derived from the data collected from 5GC NFs, AF and OAM.
2.
When a request is received, the NWDAF containing AnLF with performance feedback capability or new NF determines whether the request is only for analytics output generation or if it includes the Analytics Accuracy request and Performance Feedback request.


If the Analytics Accuracy request is included, the NWDAF containing AnLF with performance feedback capability or new NF starts the analytics accuracy monitoring and generation of the analytics accuracy information related to the analytics ID indicated in the request and according to the parameters defined in Analytics Accuracy Request Information. The NWDAF containing AnLF with performance feedback capability or new NF is to compute analytics accuracy information. If the NWDAF containing AnLF with performance feedback capability or new NF does not have enough necessary data, it will perform step 3 to collect additional data from 5GC NFs, AF and OAM before computing analytics accuracy information.


If both the Analytics Accuracy request and Performance Feedback request are included, the NWDAF containing AnLF with performance feedback capability or new NF starts the analytics accuracy monitoring and generation of the analytics accuracy information related to the analytics ID and performance feedback information indicated in the request and according to the parameters defined in Analytics Accuracy Request Information and Performance Feedback Request Information. The NWDAF containing AnLF with performance feedback capability or new NF is to compute analytics accuracy information and performance feedback information. If the NWDAF containing AnLF with performance feedback capability or new NF does not have enough necessary data, it will perform step 3 to collect additional data from 5GC NFs, AF and OAM before computing analytics accuracy information and performance feedback information.
3a.
The NWDAF containing AnLF with performance feedback capability or new NF performs the data collection from 5GC NFs, AF and OAM for accuracy information generation for the requested analytics ID and generates the associated analytics accuracy information.

3b. If performance feedback request information is included in step 1, the NWDAF containing AnLF with performance feedback capability or new NF performs the data collection from 5GC NFs, AF and OAM for performance feedback information generation and generates the associated performance feedback information.
4.
The NWDAF containing AnLF with performance feedback capability or new NF provides the requested analytics output and analytics accuracy information for the analytics ID according to the parameters defined in the Analytics Accuracy Request Information included in the request. If performance feedback request information is included in step 1, the NWDAF containing AnLF with performance feedback capability or new NF provides performance feedback information according to the parameters defined in the Performance Feedback Request Information included in the request.
6.X.3
Impacts on services, entities and interfaces

NWDAF or New NF:

· Performance feedback capability supporting closed loop feedback need to be enhanced to evaluate NWDAF-assisted policy control and QoS recommendation.
· Support for additional parameters to include performance feedback request information in the Nnwdaf_AnalyticsSubscription_Subscribe service operation
· Support for additional parameters to include the performance feedback information in the Nnwdaf_AnalyticsSubscription_Notify service operation. 
· Support for additional parameters to include performance feedback request information in the Nnwdaf_AnalyticsInfo_Request service operation.
· Support for additional parameters to include the performance feedback information in the Nnwdaf_AnalyticsInfo_Request response service operation. 
Other NFs:

· Additional data provisioning to NWDAF
AF:

· Additional data provisioning to NWDAF

OAM:

· Additional data provisioning to NWDAF
UE:

· None
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