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Abstract: This discussion paper proposes a discussion about the ML Model registration and discovery.
1. Discussion
During the SA2#143E meeting, it is approved that the ML Model could be registered into the NRF to help the NWDAF discovery. Take the approved 23.502 CR i.e. S2-2101298 as an example:
[bookmark: _Toc20204617][bookmark: _Toc27895323][bookmark: _Toc36192426][bookmark: _Toc45193529][bookmark: _Toc47593161][bookmark: _Toc51835248][bookmark: _Toc59101074]5.2.7.2.2	Nnrf_NFManagement_NFRegister service operation
Service Operation name: Nnrf_NFManagement_NFRegister.
…
Inputs, Optional:
…
-	If the consumer is NWDAF, it includes Analytics ID(s) and NWDAF Serving Area information. It may also include model(s) supported per Analytics ID(s). Details about NWDAF specific information are described in clause 6.3.13, TS 23.501 [2].
From our side, it is unclear what means the "model(s) supported per Analytics ID(s)". There are two understandings for this confusion:
-	Understanding 1: The NWDAF registers the ML model itself (i.e., ML model contents) into the NRF.
-	Understanding 2: The NWDAF registers some ML model provision capability information into the NRF.

For the Understanding 1, based on the SI discussions, it is difficult to define a ML model because the algorithm type, model parameters, model input/output, model size and so on could be very different from various ML tasks. 
Actually, only some ML model information such as the address (e.g. URL or FQDN) of a ML model could be defined in Rel-17
Observation 1. In Rel-17, it is difficult to define a ML model.
.
As defined in the approved 23.288 CR i.e. S2-2101395, in the procedure for ML model provisioning, it is the NWDAF containing MTLF provision the ML model information to the NWDAF service consumer. The ML Model provisioning by NRF seems not needed.
Observation 2. In Rel-17, it is unnecessary to register a ML model into the NRF.

For the Understanding 2, we should clarify what the ML model provision capability information.
As defined in the approved 23.288 CR i.e. S2-2101392, the Nnwdaf_MLModelProvision service is agreed for the ML model information provisioning. Based the current NF registration mechanism, this newly defined services per Analytics ID should be registered into NRF. The registered service information have given some ML model clues for the NRF, for example:
-	Alt 1: NWDAF has the capability to train a ML model for an Analytics ID but the ML model is not ready yet.
-	Alt 2: NWDAF has already trained a ML model for an Analytics ID.
As defined in the approved 23.288 CR i.e. S2-2101395, there are three options for NWDAF containing MTLF when it receives a subscription to an ML model information:
-	determine whether an existing trained ML Model can be used for the subscription; or
-	determine whether triggering further training for an existing trained ML models is needed for the subscription; or
-	determine to generate an initial ML model for the subscription.
It seems the Alt 1 is more reasonable because the 3rd bullet allows the NWDAF containing MTLF to accept the ML model subscription when the model for an Analytics ID is not trained. But to help the NWDAF Service Consumer be quickly notified the ML model information, the Alt 2 could also be used to help the NRF select a NWDAF who has already trained a ML model for an Analytics ID.
Observation 3. The Nnwdaf_MLModelProvision services registered in the NRF have indicated some ML model capability information but should be further clarified.

Furthermore, in case of the ML model(s) is ready, for an Analytics ID, there could be multiple ML models possible trained by different NWDAF(MTLF). Each trained ML model has corresponding information such as Analytics Filter (Area of Interest, S-NSSAI, Application ID, etc.) and Target of Analytics Reporting (specific UEs, a group of UE(s) or any UE (i.e. all UEs)).
Observation 4. It is necessary to enhance the description of NWDAF discovery and selection based on the corresponding ML model(s) information such as whether the ML Model(s) is ready or not, used Analytics Filter and Target of Analytics Reporting in case of trained ML Model(s).
2. Proposal
Proposal 1. Clarify that the NWDAF may register the Nwdaf_MLModelProvision services when it has the capability to train a ML model for the Analytics ID but the ML model is not ready yet.
Proposal 2. Enhance the description of NWDAF discovery and selection based on ML Model(s) is ready or not indicator and optionally the corresponding Analytics Filter and Target of Analytics Reporting if the ML model is ready per Analytics ID(s).
[bookmark: _GoBack]Proposal 3. It is proposed to approve the corresponding TS 23.288 CR S2-2102473, TS 23.501 CR S2-2102478 and TS 23.502 CR S2-2102479.
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