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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
[bookmark: OLE_LINK25]In RAN1#110b-e meeting, RAN1 made following agreements related to model selection, activation, deactivation, switching, and fallback. We call the above operations as model control for short to facilitate the discussion. 
	[bookmark: OLE_LINK76]Agreement
[bookmark: OLE_LINK26][bookmark: OLE_LINK84]For model selection, activation, deactivation, switching, and fallback at least for UE sided models and two-sided models, study the following mechanisms:
· Decision by the network 
· Network-initiated
· UE-initiated, requested to the network
· Decision by the UE
· Event-triggered as configured by the network, UE’s decision is reported to network
· UE-autonomous, UE’s decision is reported to the network
· UE-autonomous, UE’s decision is not reported to the network
FFS: for network sided models
FFS: other mechanisms


In RAN2#121b-e meeting, RAN2 made following agreements related to model selection, activation, deactivation, switching and fallback. 
	[bookmark: OLE_LINK126]For the CSI compression and beam management use cases, model/function selection/(de)activation/switching/fallback can be UE-initiated or gNB-initiated. FFS how the different cases are different (e.g. applicability to UE-sided vs network sided model). 
For the positioning use case, model/function selection/(de)activation/switching/fallback can be UE-initiated or LMF-/ gNB-initiated. FFS how the different cases are different (e.g. applicability to UE-sided vs network sided model).


In this contribution, we figure out the generic procedures of model control for UE sided models and two-sided models identified by RAN1 and apply them to the different use cases.  
Discussion
RAN1 also agreed to study model monitoring at least for the purposes of model control and model update and elaborated on how model monitoring interacts with model control for different use cases.  
	Agreement
[bookmark: OLE_LINK24]Study AI/ML model monitoring for at least the following purposes: model activation, deactivation, selection, switching, fallback, and update (including re-training).
FFS: Model selection refers to the selection of an AI/ML model among models for the same functionality. (Exact terminology to be discussed/defined)

Agreement
In CSI compression using two-sided model use case, study potential specification impact for performance monitoring including: 
· Alt1. NW-side performance monitoring:  NW monitors the performance and make decisions of model activation/ deactivation/updating/switching    
· Alt2. UE-side performance monitoring: UE monitors the performance and reports to Network, NW makes decisions of model activation/ deactivation/updating/switching 
Agreement
For BM-Case1 and BM-Case2 with a UE-side AI/ML model, study the following alternatives for model monitoring with potential down-selection: 
· Atl1. UE-side Model monitoring
· UE monitors the performance metric(s) 
· UE makes decision(s) of model selection/activation/ deactivation/switching/fallback operation
· Atl2. NW-side Model monitoring
· NW monitors the performance metric(s) 
· NW makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
· Alt3. Hybrid model monitoring
· UE monitors the performance metric(s) 
· NW makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
Agreement
For BM-Case1 and BM-Case2 with a network-side AI/ML model, study the NW-side model monitoring:
· NW monitors the performance metric(s) and makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
Agreement
Regarding AI/ML model monitoring for AI/ML based positioning, to study and provide inputs on benefit(s), feasibility, necessity and potential specification impact for the following aspects
· Entity to derive monitoring metric
· UE at least for Case 1 and 2a (with UE-side model)
· FFS PRU for Case 1 and 2a
· gNB at least for Case 3a (with gNB-side model)
· FFS gNB for Case 3b (with LMF-side model)
· LMF at least for Case 2b and 3b (with LMF-side model)
· Note1: companies are requested to report their assumption of entity to calculate monitoring metric if different from above options for each of the agreed cases (Case 1 to Case 3b)


[bookmark: OLE_LINK83]Table 1 is trying to figure out the generic procedures of model control for UE sided models and two-sided models and the applicable use cases. Although there is no sufficient progress for AI-based positioning for model monitoring and model control, RAN1 discussed which entity is responsible to derive monitoring metric and agreed that UE derives the monitoring metric at least for case 1(UE-based positioning with UE-side model, direct AI/ML or AI/ML assisted positioning) and case 2a (UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning). But model control based on the monitoring metric has not been discussed for AI-based positioning. It is assumed that the agreements for the generic aspects are applicable to AI-based positioning. 
Table 1 Network-decided vs. UE-decided for different use cases
	[bookmark: OLE_LINK79]Network-decided, Network-initiated,
	Network-decided, UE-initiated

	

	


	· CSI compression (Alt 1)
· [bookmark: OLE_LINK82][bookmark: OLE_LINK78]BM-case 1 and BM-case 2 (Alt 2)

	· CSI compression (Alt 2), 
· BM-case 1 and BM-case 2 (Alt 3)
· POS case1, case 2a (performance report to LMF)

	[bookmark: OLE_LINK80]UE-decided, decision reported to network, network configuration for event
	[bookmark: OLE_LINK81]UE-decided, UE autonomous, decision reported to network
	UE-decided, UE autonomous, decision not reported to network

	

	

	


	BM-case 1 and BM-case 2 (Alt 1)


It can be observed that for at least for UE-sided models and two-sided models, network-decided approach is considered for all use cases, including CSI compression, BM-case 1 and BM-case 2. UE-decided approach is only considered for UE-sided model, like BM-case 1/2 where AI/ML training, inference as well as model monitoring is performed at the UE side. However, there are some uncertainties for UE-decided approach, e.g., what events/conditions are required to be configured by the network and whether UE needs to report its decision to the network, which needs more RAN1 inputs. Furthermore, UE-decided approach assumes that model monitoring is performed at the UE side. 
[bookmark: OLE_LINK91]Observation 1: Network-decided control considers both cases that model monitoring is performed at UE side and/or network side for at least UE-sided and two-sided model.  UE-decided control considers the case that model monitoring is performed at the UE side. 
Proposal 1: RAN2 study following mechanisms of model control for UE-sided and two-sided model. FFS on other mechanism. Take the generic procedures in table 1 as starting point for model control and monitoring. 
· Network-decided control with model monitoring performed at network side and/or UE side,
· UE-decided control with model monitoring performed at UE side. 
For network sided model, the model monitoring and model control should be performed by the network itself, although it’s possible that certain UE measurement and reports are required for the purpose of model monitoring. 
Proposal 2: RAN2 assumes that network performs model monitoring and model control for network-sided model. 
Conclusion
Observation:
Observation 1: Network-decided control considers both cases that model monitoring is performed at UE side and/or network side for at least UE-sided and two-sided model.  UE-decided control considers the case that model monitoring is performed at the UE side. 
Proposals:
Proposal 1: RAN2 study following mechanisms of model control for UE-sided and two-sided model. FFS on other mechanism. Take the generic procedures in table 1 as starting point for model control and monitoring. 
· Network-decided control with model monitoring performed at network side and/or UE side,
· UE-decided control with model monitoring performed at UE side. 
Proposal 2: RAN2 assumes that network performs model monitoring and model control for network-sided model.  
Reference
[1] Report of 3GPP TSG RAN WG1 #109-e
[2] Report of 3GPP TSG RAN WG1 #110
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