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Abstract of the contribution: The contribution proposes enhanced ML model provisioning as a solution for KI#1.
1. Introduction
In clause 5.1 of TR 23.700-81, the following aspects are included for study of KI#1 "How to improve correctness of NWDAF analytics":
-
How and which information is needed to enhance the ML model provisioning to improve the correctness of NWDAF Analytics.

-
Study mechanisms to detect that degradation on an ML model has happened and whether and which actions should be triggered.

Hence, a solution of enhancing existing ML model provisioning is proposed, so that the NWDAF containing MTLF can detect the degradation of an ML model, update the ML model towards the NWDAF containing AnLF accordingly and thus improve the correctness of NWDAF analytics.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-81.
* * * 1st Change * * * *

6.0 Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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* * * 2nd Change * * * *

6.X
Solution #X: Enhanced ML model provisioning
6.X.1
Description

This solution addresses key issue #1 "How to improve correctness of NWDAF analytics".

In current ML model provisioning procedure defined in TS 23.288 [5], an NWDAF containing MTLF provides a trained ML model to an NWDAF containing AnLF which invokes the Nnwdaf_MLModelProvision_Subscribe towards the NWDAF containing MTLF.
However, the performance of the trained ML model when used for analytics, e.g. accuracy level or confidence of the predictions using the trained ML model, may not meet the analytics requirement(s) of the NWDAF containing AnLF according to the analytics request(s)/subscription(s) from analytics consumer NF(s). Also the performance of the trained ML model may degrade, due to e.g. change of network status / collected network data.

In those cases, the trained ML model needs to be updated by the NWDAF containing MTLF in order to guarantee or improve the correctness of analytics by the NWDAF containing AnLF.
Hence, a solution of enhancing existing ML model provisioning procedure is proposed, so that the NWDAF containing MTLF can detect the performance requirements or degradation of an ML model, update the ML model towards the NWDAF containing AnLF accordingly and thus improve the correctness of NWDAF analytics.
6.X.2
Procedures

The procedure in Figure 6.X.2-1 is used by an NWDAF service consumer, i.e. an NWDAF containing MTLF, to subscribe at another NWDAF, i.e. an NWDAF containing AnLF, to be notified when the performance of the previously provisioned trained MT model does not meet the analytics requirements or degrade.
NOTE:
The service names in the procedure are descriptive and may be updated where applicable during the normative phase.
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Figure 6.X.2-1: Subscribe to ML Model performance for ML model provisioning
1.
An NWDAF containing AnLF subscribes to trained ML Model(s) from an NWDAF containing MTLF by invoking the Nnwdaf_MLModelProvision_Subscribe service operation, using the procedure described in clause 6.2A.1 of TS 23.288 [5].
2.
The NWDAF containing MTLF decides to subscribe to notifications of the trained ML model performance when used for analytics at the NWDAF containing AnLF. The NWDAF containing MTLF invokes an Nnwdaf_MLModelPerformance_Subscribe service operation towards the NWDAF containing AnLF. The Nnwdaf_MLModelPerformance_Subscribe contains the Analytics ID(s) associated with the trained ML Model(s) and optionally Reporting Threshold(s) for trained ML model performance.
3.
The NWDAF containing AnLF determines whether/when to send notifications on the performance of trained ML model to the NWDAF containing MTLF. When the NWDAF containing AnLF detects that the analytics deviation (i.e. deviation of the output analytics using the trained ML model from the actual network running data) is greater than the Reporting Threshold(s) if received in the Nnwdaf_MLModelPerformance_Subscribe in Step 2, or greater than the Reporting Threshold(s) which is set according to local policy, the NWDAF containing AnLF invokes an Nnwdaf_MLModelPerformance_Notify service operation towards the NWDAF containing MTLF. The Nnwdaf_MLModelPerformance_Notify contains the performance feedback information of trained ML model(s) associated with the Analytics ID(s), which indicates that the analytics deviation is greater than the Reporting Threshold(s); optionally, the network data when the deviation occurs as well as the expected level of accuracy of the analytics when using the trained ML model(s) can be included.
4.
The NWDAF containing MTLF decides whether update of the trained ML model is needed, based on the performance feedback information of trained ML model(s) in the Nnwdaf_MLModelPerformance_Notify. If so, the NWDAF containing MTLF retrains the ML model using the data (if provided) in the Nnwdaf_MLModelPerformance_Notify, or using the data collected from 5GC NF(s), OAM and/or UE application(s). The NWDAF containing MTLF notifies the NWDAF containing AnLF with the updated trained ML Model Information by invoking Nnwdaf_MLModelProvision_Notify service operation, as described in clause 6.2A.1 of TS 23.288 [5].
6.X.3
Impacts on Existing Nodes and Functionality
NWDAF containing MTLF: subscribes to notifications of the trained ML model performance feedback information;
NWDAF containing AnLF: based on the subscription of the NWDAF containing MTLF, provides notifications of the trained ML model performance feedback information to the NWDAF containing MTLF.
* * * End of Change * * * *
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