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Abstract of the contribution: This contribution proposes to update solution #1 to clarify registration and discovery of MTLF.

1 Discussion
Solution #1 introduced a method that use multiple ML models to draw a prediction for a single analytics ID, which can improve the correctness of the single analytics ID. However, it misses the NWDAF containing AnLF selects the NWDAF containing MTLF part and this paper is trying to complement this part. 
The NWDAF containing AnLF selects the proper NWDAF containing MTLF to ensure the NWDAF containing MTLF has enough quantity and qualified performance. 
In addition, this paper also proposed adds “Impacts on existing nodes and functionality”. 
2 Proposal

It is proposed to add the following contents to TR 23.700-81 to 
1) Add the NWDAF containing AnLF selects the NWDAF containing MTLF via the NRF procedures, and the NWDAF containing MTLF register its ML model information in the NRF.
2) Add “Impacts on existing nodes and functionality”.
FIRST CHANGE
6.1.2
Procedures

6.1.2.1
General

This solution does not require new procedures. However, the existing procedures for provisioning an ML model are extended to allow the description of multiple ML models: the data of several service operations are modified to accommodate the reference to multiple ML models and the delivery of multiple predictions. To select the proper NWDAF containing MTLF, the information of the NWDAF containing MTLF in registration should contain the performance of models and the numbers of models for one analytics ID.
6.1.2.2a
Registration and discovery of NWDAF (containing MTLF) with ML model Information
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Figure 6.1.2.2a-1: Registration and discovery for NWDAF(MTLF) with ML model information
1-3.
The NWDAF (containing MTLF) registers its NF profile (Address of NWDAF (containing MTLF), Supported Analytics ID, ML Model Number, ML Model Performance) into NRF.


The ML Model Number indicates the number of supported ML models in MTLF corresponding to each analytics ID. For example, the number of ML Models for the analytics ID “WLAN performance” is “5”. 

The ML Model Performance indicates how well a model performs in prediction, e.g. Accuracy in Training, the MAE in Training, the Accuracy in Use and the MAE in Use. 
4-6.
The NWDAF (containing AnLF) discovers NWDAF (containing MTLF) via the NRF by invoking the Nnrf_NFDiscovery_Request (Analytics ID, ML Model Numbers, ML Model Performance) service operation.

The NRF notifies the NWDAF (containing AnLF) with matching NWDAF (containing MTLF) instances, which meets the ML Model Numbers and ML Model Performance requirements in the discovery request.
6.1.2.2
Support for describing multiple ML models in provisioning service operations

After the NWDAF containing AnLF selects the proper NWDAF containing MTLF via the NRF procedures, figure 6.1.2.2-1 illustrates a subscription using the Nnwdaf_MLModelProvision_Subscribe service operation for a given Analytics ID. This service operation is enhanced with an indication from the consumer declaring support for multiple ML models.

Then an Nnwdaf_MLModelProvision_Notify request is enhanced with the capability of including, for a given Analytics ID, pairs of unique identifiers of the ML model and its corresponding ML model information (as per clause 6.2A.2 of TS 23.288 [5]).

Then, the NWDAF containing AnLF can find out whether it has already downloaded any of the ML models identified by the unique identifier and may decide to download one or more ML models of its choice which has not already downloaded.
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Figure 6.1.2.2-1: Enhancements to Nnwdaf_MLModelProvision services

Figure 6.1.2.2-2 illustrates an NWDAF containing AnLF sending an Nnwdaf_MLModelInfo_Request request for a given Analytics ID to an NWDAF containing MTLF. This service operation is enhanced with an indication from the consumer declaring support for multiple ML models.

The NWDAF containing MTLF sends an enhanced response including, for a given Analytics ID, ML Model Number, pairs of unique identifiers of the ML model, ML Model Performance and its corresponding ML model information (the ML model information is described in clause 6.2A.2 of TS 23.288 [5]).
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Figure 6.1.2.2-2: Enhancements to Nnwdaf_MLModelInfo service
6.1.3
Impacts on existing nodes and functionality

The interfaces related to ML Model provisioning are updated to support multiple ML model in the following ways:

-
Nnwdaf_MLModelProvision_Subscribe and Nnwdaf_MLModelInfo_Request are enhanced with an indication, inserted by the consumer, indicating whether the consumer supports multiple ML models for the same Analytics ID.
-
Nnwdaf_MLModelProvision_Notify and the response to Nnwdaf_MLModelInfo_Request are enhanced for supporting the provisioning of data related to multiple ML models for the same Analytics ID, including pairs of unique identifiers of the ML Model together with its corresponding ML Model information.
NWDAF (MTLF):

-
Registers “ML Model Numbers, ML Model Performance” in NF profile to NRF.

-  Provides ML Model Numbers Information and ML Model Performance Information as indicated in Nnwdaf_MLModelProvision.
NRF:

-
Supports NWDAF(MTLF) discovery procedure per ML Model Numbers Information, ML Model Performance Information.
END of CHANGES
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