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[bookmark: _Hlk158125630]Abstract of the contribution: This contribution proposes the solution update for the solution#19 to resolve some Editor's note.  

1. Introduction/Discussion
[bookmark: _Hlk99100636]This paper is to resolve the following ENs.
Editor's note:	Whether during this inference the NWDAF support both AnLF and MTLF is FFS.
In this inference, NWDAF is required to support only AnLF and not required to support MTLF. This is because any training related procedure is needed in this inference. 
Editor's note:	Whether additional information is needed in step 1 is FFS.
No additional information is required to Step 1. 
[bookmark: _Hlk166779939]Editor's note:	Whether the ML model transfer is needed is ffs. This depends on whether the ML model is assumed to be preconfigured or not.
This EN can be decided in the normative phase.
Editor's note:	Whether new service is needed is FFS.
This EN can be decided in the normative phase.

2. Text Proposal
It is proposed to agree the following changes to TR 23.700-84.
* * * * First change * * * *
[bookmark: startOfAnnexes][bookmark: _Toc97546137][bookmark: _Toc97052456][bookmark: _Toc97052784][bookmark: _Toc97057838][bookmark: _Toc97057911][bookmark: _Toc165092358][bookmark: _Hlk93877873]6.19	Solution #19: VFL inference procedure between NWDAF and AF
[bookmark: _Toc97057912][bookmark: _Toc97057839][bookmark: _Toc97052457][bookmark: _Toc97052785][bookmark: _Toc165092359]6.19.1	Description
[bookmark: _Toc97057913][bookmark: _Toc97052786][bookmark: _Toc97057840][bookmark: _Toc97052458]This solution is proposed for KI#2 and Scenario 2 (i.e. AF initiated Scenario) of use case#5 to support the VFL inference procedure between NWDAF and AF. In the VFL model inference, the ML models are aligned, "VFL Passive Participant" NF(s), i.e. NWDAF, send intermediate results to "VFL Active Participant" NF, i.e. AF.
NOTE:	The VFL model training is out of scope of this solution and focuses on VFL inference.
Considering the distributed inference nature, the inference procedure involves multiple NF instances. Therefore, the inference for VFL can be categorized into two cases, in terms of the difference between the NF instances that participate in the inference and training.
-	Case 1: The set of NF instances that participate in the inference for VFL (i.e. AF(s) and NWDAF(s)) is same as that participated in the VFL model training. Namely, all the NF instances participate in both VFL model training and inference.
-	Case 2: The set of NFs that participate in the inference for VFL is different from the set of NFs that participated in the VFL model training. Namely, some of the NFs participate in either of VFL model training or inference.
Revisiting the discussion that NWDAF containing MTLF and NWDAF containing AnLF are separately specified, the ML model training capability and inference capability can be supported by different instance. Therefore, Case 2 shall be supported in Rel-19.
To support Case 2, the ML model that will be used in the VFL participants (e.g. ML model that is trained using VFL model training) should be aligned among participants.
[bookmark: _Toc165092360]6.19.2	Procedures


Figure 6.19.2-1: VFL model inference on AF initiated scenario
This clause describes the AF initiated VFL inference procedure to use ML model that trained in the VFL model training procedure. This procedure supports the two cases: case 1) the AF was involved in the VFL model training procedure, and case 2) AF was not involved in the VFL model training procedure. In case 1, the AF has a ML model to be used in the VFL inference. On the other hand, in case 2, the AF may not have or not able to identify a ML model to be used in the VFL inference. In this procedure, NWDAF is required to contain AnLF.
Editor's note:	Whether during this inference the NWDAF support both AnLF and MTLF is FFS.
The AF subscribes VFL inference for the NWDAF, and then the NWDAF determines to provides analytics using VFL inference for privacy reason. In case 2, the NWDAF provides an ML model or its identifier that will used in the AF if needed. The NWDAF sends the intermediate results the AF.
1.	The AF subscribes subscription in Nnwdaf_VFL_inference_service (new), via NEF if the AF is untrusted. The subscription request includes ML Correlation ID for VFL, if the AF was involved in the VFL model training procedure (case 1), VFL capability indicator that indicates the capability of AF to perform the ML model inference, and sample alignment information, e.g. UE ID. NWDAF determines to use VFL model inference based on the operator policy, Analytic ID, Service Area/DNAI, and/or UE ID because data that cannot be obtained/exposed directly from data producer NF (e.g. for privacy reasons).
Editor's note:	Whether additional information is needed in step 1 is FFS.
2.	The ML model alignment is conducted between NWDAF and AF(s) if needed. For example, NWDAF may notify the appropriate ML model ID or notify the ML model.
Note: Whether the ML model transfer is needed is determined in the normative phase.
Editor's note:	Whether the ML model transfer is needed is ffs. This depends on whether the ML model is assumed to be preconfigured or not.
3.	[Optional] Each NF collects its local data associated with the sample alignment information shared in step 1 using the mechanism in clause 6.2 of TS 23.288 [5] if the NF does not have local data available already.
4.	NWDAF calculates the intermediate results based on that sample alignment information and reports the intermediate results to AF invoking Nnwdaf_VFL_inference_service_Notify (new) in clause 6.1 of TS 23.288 [5]. The notification shall include ML Correlation ID for VFL, sample alignment information, and intermediate results.
Note: Whether to use the existing or new service operation between the AF and NEF and between the NEF and NWDAF to perform VFL inference will be determined in the normative phase.
Editor's note:	Whether new service is needed is FFS.
[bookmark: _Toc97057841][bookmark: _Toc97052787][bookmark: _Toc97052459][bookmark: _Toc97057914][bookmark: _Toc165092361]6.19.3	Impacts on Existing Nodes and Functionality
For AF:
-	support to request the intermediate results of local ML models from NWDAF (s).
-	support to align the ML model between NWDAF.
For NWDAF:
-	support to compute the intermediate results, report the intermediate results to the AF.
[bookmark: _Hlk157518240]* * * * End of changes * * * *
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