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1. Introduction
In this document we solve two of the Editor’s Notes:
The first:
Editor's note:	The definition of an ML model is FFS.
This EN is true, and this solution does not prohibit any definition of models. As stated, the solution can easily be extended to handle any model by stating what output format is wanted. Therefore, the EN is solved by adding following NOTE.
NOTE: The definition of an ML model may differ between different NWDAFs. The Interoperable Token indicates whether an NWDAF can use the model exposed by another NWDAF
The second:
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
This EN is solved by adding the impacts
NWDAF containing MTLF:
· Registration of one or more interoperable Tokens into NRF per Analytics ID
NRF:
· Interoperable Token (May be multiple tokens per Analytics ID)
NWDAF service consumer:
· Adding Interoperable Token in the subscription for model
· Adding Representative Ratio in the subscription for model
· Adding a container for information to the NWDAF containing MTLF
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-81 v0.3.0.
* * * Changes * * * *
[bookmark: _Toc5048][bookmark: _Toc104433356][bookmark: _Toc104467491][bookmark: _Toc104467814][bookmark: _Toc104468150][bookmark: _Toc500949097]6.47	Solution #47: Sharing models between NWDAFs
[bookmark: _Toc31621][bookmark: _Toc104433357][bookmark: _Toc104467492][bookmark: _Toc104467815][bookmark: _Toc104468151]6.47.1	Description
A pre-condition to share models between NWDAFs is that business aspects are in place and interoperability tests are done. When these are done, an Interoperable Token is known by both NWDAF containing MTLF and NWDAF containing AnLF. The NWDAF containing MTLF can register into NRF the Interoperable Token. This Interoperable Token is then used when another NWDAF as ML model consumer discovers an appropriate NWDAF containing MTLF to subscribe ML Models from. The Interoperability token maps to an interoperable model information, e.g.  file format, platform, whose encoding or format is up to vendors’ implementation.
Models are software running in the NWDAF's model execution environment. A commonly used such environment is a container-based environment. This solution builds on such environment but can easily be extended to include any environment running inside an NWDAF.
[bookmark: _Hlk105060031]Editor's note:	The definition of an ML model is FFS.
NOTE: The definition of an ML model may differ between different NWDAFs. The Interoperable Token indicates whether an NWDAF can use the model exposed by another NWDAF.
The MLModelProvision service operation is updated to be able to handle different formats, according to model serving environments in the NWDAF containing AnLF. This is done by adding the possibility for the NWDAF containing AnLF to share what environment it is running and what services it is using for communicating externally to other NFs (such as data collection), and what output format it expects.
The model file, which is referred to in the URL the NWDAF containing MTLF includes in the response to the MLModelProvision service subscription, includes the model software and a manifest.
[bookmark: _Toc7709][bookmark: _Toc104433358][bookmark: _Toc104467493][bookmark: _Toc104467816][bookmark: _Toc104468152]6.47.2	Procedures
This solution re-use existing procedures.


Figure 6.47.2-1: Existing procedures for ML Model Provisioning
Only subscription is shown above, but the same can apply for request as well.
1.	The NWDAF service consumer subscribes to ML Model (s) according to existing procedure in TS 23.288 [5].
	Information that is added by the NWDAF service consumer:
-	Interoperable Token
NOTE 1:	Format of the token is up to the stage 3 discussion.
-	Representative Ratio: percentage of the related UEs whose data is used in the Analytics computation, when the Target of ML Model Reporting is a group of UE(s) or any UE.
NOTE 2:	Representative ratio is used when NWDAF trains a Model for a group of UEs or any UE, where it can only use the data of the related UEs who grant the User consent. The representative ratio can help the consumer to know if the model can represent the group of UEs or any UE, thus whether the model is useful or not.
-	A container for information to the NWDAF containing MTLF including:
-	Wanted Output format from NWDAF containing MTLF (In this solution an OCI image)
-	The environment the AnLF is running on (e.g. K8s version)
-	What APIs the model shall have and make use of. Example of such APIs are API for requesting Analytics from model. 
NOTE 3:	The parameters listed for the container are only for information and will not require any 3GPP work. The content of the container is not to be specified by 3GPP. 
2.	NWDAF containing MTLF notifies service consumer according to existing procedure in TS 23.288 [5].
	The ML Model File includes the wanted output (in this solution an OCI image) and a manifest on how to unpack into a runtime and what APIs are available.
NOTE 4:	The content of the manifest is not to be specified by 3GPP. The manifest e.g. may contain helm chart and API description, when the wanted output is an OCI image.
	No further information is needed from the NWDAF containing MTLF.
Editor's note:	How ML model privacy is supported when NWDAF containing MTLF and NWDAF containing AnLF belong to different vendors is in scope of SA WG3.
[bookmark: _Toc31692][bookmark: _Toc104433359][bookmark: _Toc104467494][bookmark: _Toc104467817][bookmark: _Toc104468153]6.47.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
NWDAF containing MTLF:
· Registration of one or more Interoperable Tokens into NRF per Analytics ID
NRF:
· Interoperable Token (May be multiple tokens per Analytics ID)
NWDAF service consumer:
· Adding Interoperable Token in the subscription for model
· Adding Representative Ratio in the subscription for model
· Adding a container for information to the NWDAF containing MTLF


* * * End of changes * * * *
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