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Abstract: This document proposes a solution for ML model sharing with different service provider’s AnLF.  
1. Introduction/Discussion  
This solution describes the MTLF shares the model to the AnLF of different service provider which is different from MTLF service provider. 
2. Text Proposal
It is proposed to capture the following solution in TR 23.700-81.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97271688][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc93348634]6	Solutions
Editor's note:	This clause is intended to document the candidate architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc43132007][bookmark: _Toc43192918][bookmark: _Toc44583945][bookmark: _Toc44584094][bookmark: _Toc50481754][bookmark: _Toc54846685][bookmark: _Toc57622229][bookmark: _Toc57623944][bookmark: _Toc59102898][bookmark: _Toc97271689]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change (All text is new) * * * *
6.Y	Solution #Y: ML model sharing with different AnLF providers 
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc93348635]6.Y.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]In Rel-17, NWDAF decomposed into as described in TS 23.288 [5]:
· Analytics logical function (AnLF): An NWDAF containing the Analytics logical function can perform inference, derive analytics information and expose analytics.
· Model Training logical function (MTLF): An NWDAF containing the Model Training logical function, trains ML models and exposes new training services.

But, even it has decomposed into two functions, the MTLF provides the ML model to the AnLF of same provider as MTLF i.e., ML model will be share to the same vendor AnLF, but not other vendor AnLF, see the below note from clause 5.1, TS 23.288 [5].

NOTE 3:	In this Release of the specification an NWDAF containing AnLF is locally configured with (a set of) IDs of NWDAFs containing MTLF and the Analytics ID(s) supported by each NWDAF containing MTLF to retrieve trained ML models. An NWDAF containing AnLF uses NWDAF discovery for NWDAF containing MTLF within the set of configured IDs of NWDAFs containing MTLF, if necessary. ML Model provisioning/sharing between multiple MTLFs is not supported in this Release of the specification.
Therefore, based on the KI#5, in this solution, it is assumed that based on the business logic of the MTLF, the MTLF will determine whether to expose the certain ML models to another provider’s AnLF or not. For example, assume that MTLF have two set of certain models, model#1 is developed based on publicly available model and model#2 is develop based on business needs with high accuracy level. In this case, MTLF provider only ready to share the model#1, but not model#2.

[bookmark: _Hlk99363190]Based on the above assumption, this solution proposed that MTLF includes the support of interoperable indicator in the NF profile for the NRF registration, and the consumer (AnLF) discovery and select the MTLF that interoperability for an analytic ID. AnLF sends the Nnwdaf_MLModelInfo_Request with an Interoperable Indicator which encodes e.g., the 3GPP-specific Vendor Id (which is similar to the ViD as described in clause 23.3.2.3.1, TS 23.003) to the MTLF. Based on the interoperable indicator, the MTLF determine and select the model, and sends the model details to the AnLF. Based on the local policy, if a MTLF does not support the model or does not want to share it, the MTLF will send a rejection message, e.g., reject message with that sharing the model is not possible for the analysis ID.

Furthermore, this solution also proposed that MTLF provide the accuracy level and resource efficiency of the ML model to the AnLF. Similar to preferred level of accuracy of the analytics, the MTLF determine the accuracy for the trained model and required resource efficiency (e.g., required resource to run the model).           

[bookmark: _Toc97546139]6.Y.2	Procedures


[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97057914][bookmark: _Toc97052459][bookmark: _Toc97052787][bookmark: _Toc97057841]Figure Y-1: Procedure for sharing of ML model.
1. The AnLF discovery and selects the MTLF by local information or via from NRF. Each MTFL NF profile include the Interoperable Support Indicator, which indicate that the MTFL supports the interoperable models. The MTLF registers its NF profile in the NRF as described 5.2.7.2.2, TS 23.502. During the discovery of MTLF via NRF, the AnLF includes the Interoperable Indicator to the NRF and the NRF provide MTLF details which support the interoperability ML models. Based on the input information from NRFprofiles to the AnLF, the AnLF selects the MTLF that support the interoperability.
NOTE X:	It is possible that AnLF can explicitly query the NRF supporting the interoperable MTLF by providing an Interoperable Support Indicator in the discovery request.
Editor Note: Whether and which information should be included in the discovery request to NRF to improve the efficiency for MTLF discovery is FFS.
2. The AnLF sends the Nnwdaf_MLModelInfo_Request to the MTLF with Interoperable Indicator (e.g., which encodes the 3GPP-specific Vendor Id) with an analytic ID and ML model filter information.

[bookmark: _Hlk100294848]NOTE Y:	It is up to stage 3 to define how to encode the indicator with vendor ID. For example, Vendor ID data type as defined in TS 29.510 or completely new format.
[bookmark: _GoBack]
3. MTLF determine the AnLF service provider and determine whether to expose the model or not. If yes, the MTLF selects the ML Model.

4. The MTLF sends the ML models details to the AnLF in the Nnwdaf_MLModelInfo_Request response. In the response, the MTLF includes the ML model accuracy level and resource efficiency level to the AnLF.

NOTE Z:	It could be that AnLF can explicitly ask preferred level of ML model accuracy and resource efficiency in step 2. The accuracy and resource efficiency level can be “low”, “medium” and “high”. The 
[bookmark: _Toc97546140]6.Y.3	Impacts on Existing Nodes and Functionality
AnLF able to select the MTLF which support the interoperability. Furthermore, includes the Interoperable Indicator which encodes the 3GPP-specific Vendor Id in the Nnwdaf_MLModelInfo_Request and NRF service.
MTLF registers the support of interoperability with the NRF such as Interoperable Support Indicator in the NF profile and determine the AnLF vendor information. Furthermore, MTLF can provide the ML model accuracy and resource efficiency levels. Based on internal policy, the MTLF select the model and provide the AnLF.
NRF stores and filter MTLFs that support interoperability and provide the filtered MTLF to the AnLF. 
* * * * End of changes * * * *
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