
3GPP TSG-SA5 Meeting #154 DOCPROPERTY  MtgTitle  \* MERGEFORMAT 
S5-242127
15 - 19 April 2024, Changsha, Hunan, China

Source:
Nokia, China Telecom
Title:
ML model and analytics accuracy checking capability in NWDAFFunction
Document for:
Approval
Agenda Item:
6.19.18
1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
Rationale
In Rel-18, SA5 has finished the first phase of management enhancement related to Network Data Analytics Functions (NWDAF) [1][2]. In Rel-19, we will continue the study of management enhancement related to NWDAF, considering the evolution of NWDAF in Rel-18. 
According to TS 23.288 [3], accuracy checking capability for Analytics and/or ML Models is supported in Rel-18. 
--- Start of quote from TS 23.288---

A NWDAF may have the accuracy checking capability for Analytics and/or ML Models. The NWDAF may provide the accuracy information to consumers when requested or use it for its internal processes.

Input data is collected from Data Producer NF(s) when there is a request for inference/prediction per analytics ID in NWDAF for a specific time period in future. Ground truth data are collected from those Data Producer NF corresponding to the requested analytic ID at the time to which the prediction refers.

The ground truth data is the actual measured data observed at the time which the prediction refers to.

NOTE 1:
The ground truth data can be impacted when Analytics Feedback Information shows that an action is triggered by the analytics output in the consumer.

Analytics/ML Model Accuracy Monitoring is to be achieved by comparing the predictions using the current trained ML model and its corresponding ground truth data i.e. the corresponding true observed events.

Analytics/ML Model Accuracy information is to represent general performance measurements for analytics and ML Model respectively, which are composed of the number of correct predictions out of all predictions and the corresponding number of samples.

NOTE 2:
How an MTLF/AnLF determines whether a prediction is correct is up to implementation.

The NWDAF (containing AnLF/MTLF) with accuracy checking capability decides to initiate analytics accuracy monitoring based on:

-
A request from an analytics accuracy consumer. The analytics accuracy consumer may be an NWDAF containing AnLF, NWDAF containing MTLF or an analytics consumer NF.

-
Analytics Feedback Information which may be provided by an Analytics Consumer NF.

The AnLF with analytics accuracy checking capability as defined in clause 6.2D is able to provide or notify the accuracy information of Analytics IDs to the analytics consumers of such service and when the analytics accuracy does not meet the analytics consumer's requirements, the analytics consumer may stop using analytics for a period of time or obtain new analytics. In addition, updated analytics for the provided Analytics IDs may be provided to analytics consumers as requested, if the updated analytics is able to be generated within the correction time period. 
---End quote---
Observation 1: A NWDAF may have the accuracy checking capability to initiate analytics accuracy monitoring.
As described in TS 23.288 [3], an NWDAF can be decomposed into Analytics logical function (AnLF) and Model Training logical function (MTLF). And an NWDAF can contain AnLF only, MTLF only, or both. The AnLF with analytics accuracy checking capability as defined in [3] is able to provide or notify the accuracy information of Analytics IDs to the analytics consumers based on e.g.:

-
Comparing predictions and its corresponding ground truth data, which are collected corresponding to the requested analytic ID at the time which the prediction refers to.

-
Comparing changes in internal configuration for the analytics ID generation (e.g. change of data collection parameters, change in data distribution from a Data Source).

-
Previous existent records of analytics accuracy information.

-
Accuracy feedback information provided by an NF consumer.

-
Determining analytics accuracy by comparing analytics accuracy using multiple ML models.

The MTLF with ML Model accuracy checking capability as defined [3] is able to determine ML Model degradation based on e.g.:

-
comparing/evaluating the data: including input data, analytics output and the ground truth data either collected from various data source NFs, DCCF, AnLF, ADRF or configured by OAM;

-
or AnLF providing notifications of the analytics accuracy information; or

-
AnLF providing analytics feedback information of the analytics generated by the ML model.
Based on the definition above, NWDAFs with different logical functions (e.g., NWDAF contain AnLF only, MTLF only, or both) may have different accuracy checking capabilities.

Observation 2: NWDAFs containing different logical functions may support different accuracy checking capabilities.
Based on the above observations, we found that NWDAF with different logical functions may provide different accuracy checking capabilities. For example, AnLF supports analytical accuracy checking, while MLTF supports ML model accuracy checking. From the perspective of the operator, multiple NWDAF entities may be deployed in the network, so each NWDAF instance needs to provide information on whether it has the accuracy checking capability. And additional information to distinguish between supporting analytics accuracy checking only, ML model accuracy checking only, or both needs to be provided for logical decomposed NWDAF. However, the NWDAFFunction IOC defined in [1] cannot reflect this difference. As a result, the accuracy checking related to the services or the functionalities of NWDAF instances containing different logical functions cannot be provided correctly. We propose to study the following use case to support management of NWDAF with accuracy checking capability.
Proposal1: NRM enhancements need to be investigated to support the indication of whether NWDAF has accuracy checking capabilities.
Proposal2: NRM enhancements need to be investigated to distinguish between analytics accuracy checking capabilities and ML model accuracy checking capabilities under logical functions decomposition case.

With the observations and proposal above, this contribution is proposed to provide a new use case for management enhancement to support the accuracy checking capability.
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Use cases, potential requirements and possible solutions
X.Y

Use case #Y: Management enhancement to support the accuracy checking capability 
X.Y.1 


Description
As described in TS 23.288 [X], the NWDAF containing AnLF/MTLF with accuracy checking, initiates analytics accuracy monitoring based on requests from an analytics accuracy consumer or feedback from an Analytics Consumer NF. 
The NWDAF AnLF, provides or notifies the accuracy information of Analytics IDs to the analytics consumers. If the analytics accuracy doesn’t meet the consumer’s requirements, the consumer may pause using analytics or request new analytics. Updated analytics for provided Analytics IDs may be offered if they can be generated within the correction time period. The NWDAF AnLF determines analytics accuracy information by comparing predictions from a ML model with its ground truth data or by comparing analytics accuracy using multiple ML models. 

The NWDAF MTLF, determines ML Model degradation by comparing/evaluating data from various sources or based on notifications or feedback from the AnLF regarding the analytics accuracy information. The NWDAF MTLF may reselect a new ML model or retrain the existing one, notifying the ML model accuracy degradation to the ML Model consumer. 
NWDAFs, with and without “accuracy checking capability”, exibit different behaviours. The NWDAFs with “accuracy checking capability” necessitates extra interactions with ML model training or analytics consumer. Therefore, an operator needs to monitor and incorporate the performance of these additional operations into the overall performance assessment of the NWDAF instance. Consequently, operators may find it crucial to differentiate NWDAF instances based on these variations for their effective management. However, the NWDAFFunction IOC as defined in TS 28.541 [Y] does not account for the differences in NWDAFs accuracy checking capability. To better configure and identify this capability, it is necessary to provide information on whether NWDAFs with accuracy checking capability are deployed.
X.Y.2


Potential requirements
REQ-NWDAF-NRM-1 The 3GPP management system should be able to reflect the difference on the NWDAF accuracy checking capability when deploying multiple NWDAFs, for example, whether an NWDAF supports supports analytics accuracy checking and/or ML model accuracy checking capability .

X.Y.3


Possible solutions
We propose a potential solution to enhance the NWDAFFunction IOC, enabling it to reflect the differences on the NWDAF MTLF and NWDAF AnLF accuracy checking capability aspect in multiple NWDAF deployments. This enhancement would provide a more accurate representation of NWDAF instances and their respective capabilities, thereby facilitating more effective management.
The first proposed attribute indicating the "ML model accuracy checking capability" of NWDAF MTLF is defined in NWDAFFunction IOC (by enhancing the NwdafCapability datatype) as follows: 
Attribute name: mLModelAccuracyChecking;

Documentation: It represents the "ML model accuracy checking capability" identifier, which indicates whether the NWDAF MTLF has the "ML model accuracy checking capability".  
Allowed Values: The allowed value can be "0"and "1", where "1" indicates the NWDAF MTLF has the "ML model accuracy checking capability" and "0" indicates the NWDAF MTLF does not support the "ML model accuracy checking capability". 
The second proposed attribute indicating the "analytics accuracy checking capability" of NWDAF AnLF is defined in NWDAFFunction IOC (by enhancing the NwdafCapability datatype) as follows: 
Attribute name: analyticsAccuracyChecking;

Documentation: It represents the "analytics accuracy checking capability" identifier, which indicates whether the NWDAF AnLF has the "analytics accuracy checking capability".  
Allowed Values: The allowed value can be "0"and "1", where "1" indicates the NWDAF AnLF has the "analytics accuracy checking capability" and "0" indicates the NWDAF AnLF does not support the "analytics accuracy checking capability". 
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