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Abstract: This contribution proposes a solution to twos Editor’s Note in Solution #1 
Discussion
EN #1
Solution #1 in TR 23.700-81 v0.3.0 relies on an ML model that is identified by a unique identifier. However, it is not clear who and how this ML model unique global identifier is created. An Editor’s Note reflects this status:
Editor's note:	Who and how to create the unique identifier for ML model is FFS.
The exact details, format, and encoding of the ML model unique identifier are left to the stage 3 design. This paper proposes that the NWDAF containing MTLF that creates an ML model creates the unique identifier. Furthermore, the paper proposes that the ML model unique identifier is assumed to be created from the NF Instance ID of the NWDAF containing MTLF that created the ML model and a serial number. This guarantees that the ML model identifier is unique within the PLMN.
According to TS 29.510, the NF Instance ID has the property of being globally unique inside the PLMN of the NRF where the NF is being registered. 
	The variable {nfInstanceID} represents an identifier, provided by the NF Service Consumer that shall be globally unique inside the PLMN of the NRF where the NF is being registered.
Proposal: It is proposed to indicate that the exact format and encoding of the ML Model identifier is a stage 3 matter and remove the Editor’s Note.
EN #2
A second EN in Solution #1 reads:
Editor's note:	How to resolve ML Model data privacy and improve the efficiency is FFS in case of the NWDAF containing MTLF providing all pairs of unique identifiers of the ML model and its corresponding ML model information.
The proposed solution is to specify that the NWDAF containing MTLF, prior to delivering information about any requested ML Model, analyses the ML Model Data privacy, in order to determine whether the requested ML model can be served to the NWDAF containing AnLF.
Proposed Solution
The following text is proposed to be changed in TR 23.700-81 v1.0.0.


********** Start of Changes ***************
[bookmark: _Toc8550][bookmark: _Toc104433131][bookmark: _Toc104467307][bookmark: _Toc104467587][bookmark: _Toc104828977][bookmark: _Toc4882][bookmark: _Toc101170902][bookmark: _Toc97546138][bookmark: _Toc101336968]6.1.1	Description
TS 23.288 [5] assumes that the NWDAF containing AnLF has a single ML model for inferring analytics, at a given time, after applying any potential analytics filter. However, in many scenarios, it is possible that the NWDAF containing AnLF may have multiple ML models at its disposal, and therefore, multiple ML models can be used to generate the analytic reports provided by a given Analytics ID.
Having the NWDAF containing AnLF multiple ML models to choose from, enables use cases where an ML model can be selected depending on, e.g. the UE location, time of day, network load, level of accuracy or any other filter of information. NWDAF containing AnLF could indicate e.g. list of time period of Interest, list of accuracy level of Interest to NWDAF containing MTLF, which could be used by NWDAF containing MTLF to filter out the corresponding multiple models accordingly.
This solution is based on the existence of several models to draw a prediction for a single Analytics ID. In all these scenarios, the following functionalities needs to be taken into consideration:
-	Each ML model needs to have a unique identifier within the PLMN which is assigned by the ML model creator, i.e. an NWDAF containing MTLF. The ML Model unique identifier may be created, e.g. upon the NF Instance ID of the NWDAF containing an MTLF and a serial number. The exact format and encoding of the ML model unique identifier is left to stage 3.
Editor's note:	Who and how to create the unique identifier for ML model is FFS.
-	An NWDAF containing AnLF should be able to get all available ML models for a specific Analytics ID, from an NWDAF containing MTLF.
-	For the case of ML model provisioning, an NWDAF containing AnLF should be able to request ML model information (i.e. the parameters described in clause 6.2A.2 of TS 23.288 [5]) for an Analytics ID, from an NWDAF containing MTLF, and be able to receive responses including more than one ML model for the same Analytics ID.
-	Upon reception of multiple ML model information for the same Analytics ID, the NWDAF containing AnLF should be able to choose and download the model(s) of its choice.
Figure 6.1.1-1 presents an example of an NWDAF containing AnLF that collects multiple data, feeds each data to a multiple and different ML models, and uses three ML models for generating predictions for the same Analytics ID. Once a given ML model has generated a prediction, an internal logic in the aggregation/voting unit selects the best prediction and delivers it to the consumer. Therefore, the consumer is provided with the best of the three predictions or an optimized aggregated prediction.


Figure 6.1.1-1: Aggregation/voting chooses the best prediction
NOTE:	The aggregation/voting function in Figure 6.1.1-1 is for illustration purposes and is left to implementation logic.

********** Next Change ***************

[bookmark: _Toc97546139][bookmark: _Toc101170903][bookmark: _Toc21607][bookmark: _Toc25917][bookmark: _Toc104433132][bookmark: _Toc104467308][bookmark: _Toc104467588][bookmark: _Toc104828978]6.1.2	Procedures
[bookmark: _Toc4073][bookmark: _Toc101170904][bookmark: _Toc104433133][bookmark: _Toc104467589][bookmark: _Toc104828979]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.
[bookmark: _Toc11600][bookmark: _Toc101170905][bookmark: _Toc104433134][bookmark: _Toc104467590][bookmark: _Toc104828980]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 request, from the NWDAF containing MTLF, one or more ML models of its choice which has not already downloaded.
The NWDAF containing MTLF analyses the ML Model data privacy, and if the NWDAF containing AnLF is authorized to receive the requested ML Models, the NWDAF containing MTLF may provides all the authorized pairs of unique identifiers of the ML model and its corresponding ML model information to the NWDAF containing MTLF ANLFAnLF.
NOTE: The ML Model data privacy may determine that one or more requested ML Models cannot be provided to this NWDAF containing AnLF.
Editor's note:	How to resolve ML Model data privacy and improve the efficiency is FFS in case of the NWDAF containing MTLF providing all pairs of unique identifiers of the ML model and its corresponding ML model information.


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, pairs of unique identifiers of the ML model and its corresponding ML model information (the ML model information is described in clause 6.2A.2 of TS 23.288 [5]).


Figure 6.1.2.2-2: Enhancements to Nnwdaf_MLModelInfo service
********** End of Changes ***************
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