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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes an update to Solution #15 for KI#5.
Discussion
During SA2#150e meeting, Solution #15 addressing KI#5 was agreed to be included in TR 23.700-81 with the addition of an EN.
The purpose of this paper is to further clarify the solution, and to propose a resolution of the EN.
Proposal
It is proposed to update the following solution #15 in TR 23.700-81.

*** Start of changes ***
[bookmark: _Toc160][bookmark: _Toc104433193][bookmark: _Toc104467360][bookmark: _Toc104467649][bookmark: _Toc104829039]6.15	Solution #15: ML model sharing with different AnLF providers
[bookmark: _Toc23254042][bookmark: _Toc101170964][bookmark: _Toc13069][bookmark: _Toc93348635][bookmark: _Toc22214909][bookmark: _Toc11416][bookmark: _Toc104433194][bookmark: _Toc104467361][bookmark: _Toc104467650][bookmark: _Toc104829040]6.15.1	Description
[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 of 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 is only ready to share the model#1, but not model#2.
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) discoversy and selects the MTLF that is interoperableility for an analytic ID. AnLF sends the Nnwdaf_MLModelInfo_Request with an Such 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 of TS 23.003 [10]) to the MTLF. Based on the interoperable indicator, the AnLF obtains some information (e.g., access token) which is sent along with the Nnwdaf_MLModelInfo_Request to the MTLF. Such information should allow the MTLF to determine and select the model, and then MTLF 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.
Thereby, two objectives are achieved:
a)	AnLF when discovering MTLFs the returned list of MTLF instances can be limited to those that allow sharing ML models to the AnLF instance.
b)	MTLF when receiving a MLModelProvision request, can verify that the requesting AnLF instance is allowed to retrieve the ML model. Otherwise, it can reject the request.
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: _Toc14321][bookmark: _Toc101170965][bookmark: _Toc7958][bookmark: _Toc104433195][bookmark: _Toc104467362][bookmark: _Toc104467651][bookmark: _Toc104829041]6.15.2	Procedures


Figure 6.15.2-1: Procedure for sharing of ML model
0.	The MTLF registers its NF profile in the NRF as described in clause 5.2.7.2.2 of TS 23.502 [3]. Each MTFL NF profile therefore has included the Interoperable Support Indicator, which indicates that the MTLF supports the interoperable models and what are the corresponding interoperability conditions, one of the conditions being a list of AnLF providers (vendors) that are allowed to retrieve ML models from the MTLF.
1.	The AnLF discoverys 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 in clause 5.2.7.2.2 of TS 23.502 [3]. During the discovery of MTLF via NRF, the NRF provides MTLF profiles to the AnLF, the AnLF selects the MTLF that support the interoperability.
NOTE 1:	It is possible that AnLF can explicitly query the NRF supporting the interoperable MTLF by providing an Interoperable Support Indicator in the discovery request. At a minimum, the NRF discovery allows to query only those MTLFs where the requesting AnLF provider (vendor) is allowed to retrieve ML models from.
Editor's 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 or Nnwdaf_MLModelProvision_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 and some information (e.g. access token) allowing MTLF to determine whether the ML model can be provided to the requesting AnLF.
NOTE 2:	It is up to stage 3 and/or SA3 to define how to encode the indicator with vendor IDensure that MTLF receives information (e.g., access token, vendor ID) to determine whether the ML model can be provided to the requesting AnLF. For example, using the Vendor ID data type as defined in TS 29.510 [11] or completely new format.
NOTE 3:	How MTLF verifies that vendor information of AnLF as provided by AnLF in the Nnwdaf_MLModelInfo_Request or Nnwdaf_MLModelProvision_Request service requests is correct, i.e., matching the actual AnLF vendor, is for SA3 to solve.
3.	MTLF determine the AnLF service provider and determine whether to expose the model or not. If yes, the MTLF selects the ML Model. If not, MTLF will reject the request and return a corresponding error message.
4.	The MTLF sends the ML models details to the AnLF in the Nnwdaf_MLModelInfo_Request or Nnwdaf_MLModelProvision_Request response. In the response, the MTLF includes the ML model accuracy level and resource efficiency level to the AnLF.
NOTE 34:	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".
[bookmark: _Toc16138][bookmark: _Toc101170966][bookmark: _Toc2454][bookmark: _Toc104433196][bookmark: _Toc104467363][bookmark: _Toc104467652][bookmark: _Toc104829042]6.15.3	Impacts on existing nodes and functionality
AnLF able to select the MTLF which support the interoperability, i.e. can provide a ML model to the AnLF. Furthermore, AnLF includes access information (encoding the 3GPP-specific Vendor Id) in the Nnwdaf_MLModelInfo_Request and Nwdaf_MLModelProvision_Request.
NRF service.
MTLF registers the support of interoperability with the NRF such as Interoperable Support Indicator in the NF profile (e.g. NFProfile in NRF is extended to include a list of AnLF providers (vendors) that can access the MLModelProvision service). 
MTLF when receiving a Nwdaf_MLModelProvision or Nnwdaf_MLModelInfo request willand determine the AnLF vendor information from the request message to determine if the ML model can be shared with the AnLF.
 Furthermore, MTLF can provide the ML model accuracy and resource efficiency levels. Based on internal policy, the MTLF select the model and provide it to the AnLF.
NRF stores and filter MTLFs that support interoperability and, as a response to the Nnrf_NFDiscovery_Request provide the filtered list of MTLF instances to the AnLF.

*** End of Changes***
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