


SA WG2 Temporary Document
Page 1

SA WG2 Meeting #150e	S2-2202233r02
[bookmark: _Hlk92114058]April 6th – April 12th, Elbonia               			(revision of S2-220)
	
Source: 	Intel
Title: 	KI5: Solution – NWDAF MTLF and NWDAF AnLF interoperability support for registration and discovery in 5GC
Document for: 	Approval
Agenda Item: 	9.23
[bookmark: _Hlk91784932]Work Item / Release:	FS_eNA_Ph3 / Rel-18
Abstract of the contribution: Solution proposal to support trained ML model sharing between NWDAFs (containing AnLF/MTLF) from different vendors.
1 Discussion
The solution described here address the highlighted parts below of KI#5 in TR 23.700-81 agreed in SA2#149e meeting: 
In Rel-18, the following aspects are to be studied to enhance trained ML Model sharing between NWDAFs from different vendors:
-	How to discover and select a NWDAF containing MTLF even from different vendors which can provide interoperable trained ML model(s), and how to retrieve interoperable trained ML model(s) from it, by a NWDAF containing AnLF, including:
-	Whether and what new functionality / function(s) is needed for support of trained ML model interoperability?
-	What additional information should be exchanged between the NWDAF containing MTLF and the NWDAF containing AnLF, for support of trained ML model interoperability.
-	Whether and how to define common characteristics for trained ML models from different vendors?

To recap the conclusion on Trained data model sharing between multiple NWDAF instances (KI#19) in TR 23.700-91 in Rel-17 the following was agreed with respect to interoperability of trained ML model sharing between NWDAF belonging to different vendors: 
3GPP standardized sharing of models across different vendor environments is not deemed feasible in this release of the specifications. Sharing of models or model meta data is limited to single vendor environments.
The reason for the above conclusion being that sharing trained ML model between vendors requires extensive standardization of model technologies and model execution environment, which need to be decided and agreed upon if it shall be specified in 3GPP.
Here we provide a brief overview on the problem highlighted above with respect to ML model technologies and model execution environment: 
To optimize an ML model for inference i.e., analytics generation at NWDAF AnLF, NWDAF MTLF trains ML model in a specific ML framework and platform (model execution environment). To achieve the same optimal performance of a trained ML model for inference on different platforms in very hard given each type of platform can have different capabilities and characteristics.  The complexity further increases when ML models trained in different frameworks need to run on different platforms. Today some of the most commonly used model training file formats which are specific to the framework in which the ML model is trained are Hdf5 (.h5), protocol buffer files (.pb) etc. In addition, ONNX (Open Neural Network Exchange for ML interoperability - https://onnx.ai/) is a standard format (Onnx format) for representing ML models which allows ML model to be trained in a specific framework and then run on different platforms breaking the dependency between frameworks and platforms. 
Given this, we propose a solution to support trained ML model sharing between NWDAFs (containing AnLF/MTLF) from different vendors as follows: 
· Allowing ML model file serialization format included in NF profile of the NWDAF containing MTLF indicating the trained ML model file format when registering with the NRF.
· During discovery of NWDAF containing MTLF, an NWDAF containing AnLF includes the ML model file serialization format supported by the NWDAF containing AnLF which indicates to the NRF to return only NWDAF MTLF instances that support matching file format supported for a trained ML model.

2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-81 as follows.
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Table 6.0-1: Mapping of solutions to key issues
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The solution is based on the existing NWDAF discovery and selection as defined in TS 23.288 [5]. 
To discover an NWDAF containing MTLF via NRF by NWDAF containing AnLF belonging to a different vendor: 
· An NWDAF containing MTLF shall include ML model file serialization format supported in the ML model filter information for the trained ML model per Analytics ID(s).
· During the discovery of NWDAF containing MTLF a consumer (i.e., an NWDAF containing AnLF) may include in the request ML model file serialization format supported per Analytics ID(s). The NRF returns one or more candidate for instances of NWDAF containing MTLF with the ML model file serialization format supported for the trained ML model per Analytics ID (s) as indicated by the NF consumer. 
[bookmark: _Toc97546139]6.X.2	Procedures
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Figure 6.X.2-1: NWDAF containing MTLF discovery and selection via NRF by NWDAF containing AnLF belonging to different vendors
NOTE 1: The procedure described in this clause is based on the NWDAF discovery and selection as defined in TS 23.288 [5].
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 SA3 WG. 
Editor’s Note: Whether any other parameters apart from ML model file serialization format needs to be considered to support interoperability between NWDAF containing AnLF and NWDAF containing MTLF belonging to different vendors is for FFS.
Editor’s Note: Whether the ML model file serialization format needs to be standardized format defined by 3GPP or adopted from other standards/AI community, vendor specific information etc is in scope of CT WG.
1. An NWDAF containing MTLF shall send Nnrf_NFManagement_NFRegister request which include ML model file serialization format supported in the ML model filter information for the trained ML model per Analytics ID(s). The ML model file serialization format(s) included in the ML model Filter information indicates the supported ML model file serialization format(s) for the trained ML model(s) available at the NWDAF containing MTLF for the service consumer.

2. During the discovery of NWDAF containing MTLF a consumer (i.e., an NWDAF containing AnLF) may include in the request ML model file serialization format supported per Analytics ID(s) by the NWDAF containing AnLF.

3. The NRF returns one or more candidate for instances of NWDAF containing MTLF to the NF consumer and each candidate for instance of NWDAF with the ML model file serialization format supported for the trained ML model per Analytics ID (s) as indicated by the NWDAF containing AnLF.

4. The NWDAF containing AnLF subscribes to a (set of) trained ML Model(s) associated with a (set of) Analytics ID(s) by invoking the Nnwdaf_MLModelProvision_Subscribe service operation. The NWDAF service consumer includes the ML model file serialization format supported as input in Nnwdaf_MLModelProvision_Subscribe service operation.

5. The NWDAF containing MTLF notifies the NWDAF service consumer with the trained ML Model Information (containing (set of) file address of the trained ML model) by invoking Nnwdaf_MLModelProvision_Notify service operation. The content of trained ML Model Information that can be provided by the NWDAF containing MTLF is specified in clause 6.2A.2 TS 23.288 [5].
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2.  Nnrf_NfDiscovery_Request (
ML model Filter information [S-NSSAI(s) and Area(s) of Interest, ML model file serialization format supported] )

1.  Nnrf_NFManagement_NFRegister (
ML model Filter information [S-NSSAI(s) and Area(s) of Interest for the trained ML model(s) per Analytics ID(s), ML model file serialization format(s)])

4. Nnwdaf_MLModelProvision_Subscribe (Analytics IDs, ML model file serialization format)

5. Nnwdaf_MLModelProvision_Notify(Analytics ID, address (e.g. URL or FQDN) of Model file, Notification Correlation Information)
3.  Nnrf_NfDiscovery_Response (
One or more instances of NWDAF MTLF instances )
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