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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
In the RAN2#123 meeting [1], RAN2 discussed the mapping of functions to physical entities based on post RAN2#122 email discussion [Post122][060][AIML] Mapping of functions to physical entities [2]. 
In this contribution, we discuss the requirements for the involvement of Core Network (CN) entities for
· Data collection for supporting model training at the UE side, 
· Model training,
· Model ID assignment, 
· UE model transfer/delivery. 
2. Mapping of functionality to entities 
Based on post RAN2#122 email discussion [Post122][060][AIML] Mapping of functions to physical entities [2], in RAN2#123 meeting, RAN2 made the following agreements:

P1-P6 are agreed, it is expected that FFS items for which support is not increased will be removed.

In RAN1#112 meeting [3], RAN1 made the following agreement
-------------------------------
Agreement
To facilitate the discussion, consider at least the following Cases for model delivery/transfer to UE, training location, and model delivery/transfer format combinations for UE-side models and UE-part of two-sided models. 

	Case
	Model delivery/transfer
	Model storage location
	Training location

	y
	model delivery (if needed) over-the-top
	Outside 3gpp Network
	UE-side / NW-side / neutral site

	z1
	model transfer in proprietary format
	3GPP Network
	UE-side / neutral site

	z2
	model transfer in proprietary format
	3GPP Network
	NW-side

	z3
	model transfer in open format
	3GPP Network
	UE-side / neutral site

	z4
	model transfer in open format of a known model structure at UE
	3GPP Network
	NW-side

	z5
	model transfer in open format of an unknown model structure at UE
	3GPP Network
	NW-side



Note: The Case definition is only for the purpose of facilitating discussion and does not imply applicability, feasibility, entity mapping, architecture, signalling nor any prioritization.
Note: The Case definition is NOT intended to introduce sub-levels of Level z.
Note: Other cases may be included further upon interest from companies.
FFS: Z4 and Z5 boundary
-------------------------------

2.1 Data collection requirements for model training at the UE-side and neutral side 
Please see contribution paper R2-31xxxxx [].

2.2 Model training at the UE-side and neutral side 
From the above RAN1#112 meeting agreement [3], RAN1 agreed that model training can be performed on the UE-side or neutral side. Furthermore, in the LS reply R1-2308730 [4], the RAN1 note states that different possible network entities where the training can be performed can be gNB, CN, LMF, or OAM. RAN1 did not confirm these network entities for training, stating it is outside RAN1's expertise. In our understanding, RAN2 has incorrectly assumed that the UE-side or neutral-side training can only be performed at an OTT server outside the operator’s network. 

Observation 1: In the RAN1#112 meeting agreement, RAN1 agreed that model training can be performed on the UE-side or neutral side.
 
Observation 2: RAN2 has incorrectly assumed that the UE-side or neutral-side training can only be performed at an OTT server outside the operator’s network.

In some cases, retrieving the UE data at the OTT server (outside the operator network) may not be desirable due to stringent regulatory or operator requirements. For example, the UE location information is required for developing area-specific models. Therefore, a solution where the UE-side server is located in the operator's network is desired.

Observation 3: In some cases, retrieving the UE data at the OTT server (outside the operator network) may not be desirable, due to stringent regulatory or operator requirements. 

Observation 4: For developing the area-specific models, the UE location information is required. 

Observation 5: To be in compliance with the regulatory, a solution where the UE side can train the model in the operator's network is desired.
 
RAN2 discussions also incorrectly imply that CN solutions are fully defined by 3GPP. In our understanding, the core network specifications support the inclusion and interoperability with third party developed solutions modeled as application functions (AF). Such AF could host UE-side model training and host data lakes; however, such discussions should continue in SA2.

As in 5G specifications, 
· The RAN only has one entity: the gNB. 
· OAM has multiple nodes, but the interfaces are not well defined. 
· The core network is the only 3GPP subsystem where it is common practice to host and interface with multi-vendor solutions within and outside the 3GPP network.
SA2 is the right group to have this discussion. 

Proposal 1: 3GPP specifications shall support the deployment of the UE-side training server within the core network.  

2.3 Model ID assignment 
In the RAN2#121 meeting [5], RAN2 made the following agreement,

Þ     RAN2 assumes that Model ID is unique “globally”, e.g. in order to manage test certification each retrained version need to be identified.

Furthermore, in the RAN2#121bis meeting [6], RAN2 made the following agreement,

Þ     How to achieve globality of the Model ID is FFS. 
Initial discussion in RAN2: the following global unique model ID definition directions can be considered as a starting point:
Direction1: Pre-defined/hard-coded global unique model ID 
Direction3: Assigned global unique model ID via specific ID management node.
Note: Other global unique model ID definition is not precluded.
Model ID structure, if any, is FFS

Note that both of the agreed directions agreed in RAN2#121bis are outside the RAN2 scope. Therefore, SA2 involvement is required in determining “How to achieve globality of the model ID”.

Observation 6: Both of the agreed directions in RAN2#121bis are outside the RAN2 scope.

2.4 UE Model transfer/delivery
While we agree that all the solutions for model delivery under discussion have their own complexity and issues, we believe that solution control plane-based (solution 1A, solution 2A/3A, 4b) solutions may not work because of many fundamental issues associated with them. On the other hand, solution 1b may be difficult to support, as DRB does not terminate at the gNB. Therefore, in our view, solutions 2b and 4a are the only feasible solutions. Please also see contribution R2-31xxxxx [].

Similar to the discussion for model training, in our understanding, the SA2 specifications support inclusion and interoperability with third party developed solutions modeled as application functions (AF). Such AF could host UE-side model storage and can deliver/transfer the models to the UE upon request/indication; however, such discussions should continue in SA2. 

Proposal 2: 3GPP specifications shall support the deployment of the UE model storage within the core network.

Proposal 3: SA2 involvement is required to determine:
· Data collection solution for supporting model training at the UE side
· Appropriate CN entities to host UE model training
· How to achieve globality of the model ID
· Appropriate CN entities to host UE model storage.
3. Conclusion 
Observation 1: In the RAN1#112 meeting agreement, RAN1 agreed that model training can be performed on the UE-side or neutral side.
 
Observation 2: RAN2 has incorrectly assumed that the UE-side or neutral-side training can only be performed at an OTT server outside the operator’s network.

Observation 3: In some cases, retrieving the UE data at the OTT server (outside the operator network) may not be desirable, due to stringent regulatory or operator requirements. 

Observation 4: For developing the area-specific models, the UE location information is required. 

Observation 5: To be in compliance with the regulatory, a solution where the UE side can train the model in the operator's network is desired.

Proposal 1: 3GPP specifications shall support the deployment of the UE-side training server within the core network.  

Observation 6: Both of the agreed directions in RAN2#121bis are outside the RAN2 scope.

Proposal 2: 3GPP specifications shall support the deployment of the UE model storage within the core network.

Proposal 3: SA2 involvement is required to determine:
1. Data collection solution for supporting model training at the UE side
2. Appropriate CN entities to host UE model training
3. How to achieve globality of the model ID
4. Appropriate CN entities to host UE model storage
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