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Introduction
In this contribution, we discuss the rest procedures that are related to model control and management with RAN2 impact analyzed. 
Discussion
Model/Functionality Monitoring and Management 
Functional framework for AI/ML for NR air interface was agreed in RAN2 #122 meeting as below:


Management function is designed as a function to oversee the operation and monitor AI/ML models/functionalities based on inference input, the output of management function may include management instruction, such as selection/(de)activation/switching, etc. 
Based on TR 38.843 [1] and potential functionality mapping summarized in [2], we here summarize following tables to capture potential signalling impact may be introduced by monitoring and management function:
CSI compression 
	Model Sideness
	Inference Entity
	Monitoring Entity
	Management Entity
	Content for management decision
	Direction
	Notes

	two-sided model
	gNB and UE

	gNB
	gNB
	Input for performance monitoring, including existing CSI report, intermediate KPIs (e.g. SGCS) and eventual KPIs (e.g. throughput, BLER, NACK/ACK)
	UE -> gNB
	

	
	
	UE
	gNB
	Performance report/metrics
	UE -> gNB
	Network may configure monitoring metrics, e.g. how to report and/or threshold for UE-side monitoring;
UE may also receive/obtain CSI reconstruction model output from the NW


CSI prediction
	Model Sideness
	Inference Entity
	Monitoring Entity
	Management Entity
	Content for management decision
	Direction
	Notes

	UE-sided model
	UE

	gNB
	gNB
	Reporting for calculation of performance metrics
	UE -> gNB
	Network may configure monitoring metrics for measurement and/or reporting

	
	
	UE
	gNB
	Report calculated performance metrics or event
	UE -> gNB
	Network may configure monitoring metrics and trigger event for measurement and/or reporting

	
	
	UE
	UE
	N/A
	N/A
	Network may configure monitoring metrics for measurement and/or reporting;
UE-autonomous or event triggered, UE’s decision may or may not be reported to the network.


Beam management
	Model Sideness
	Inference Entity
	Monitoring Entity
	Management Entity
	Content for management decision
	Direction
	Notes

	gNB-sided model
	gNB

	 gNB
	gNB
	N/A
	N/A
	N/A

	UE-sided model
	UE

	gNB
	gNB
	Reporting for calculation of performance metrics
	UE -> gNB
	Network may configure monitoring metrics for measurement and/or reporting

	
	
	UE
	gNB
	Report calculated performance metrics or event
	UE -> gNB
	Network may configure monitoring metrics and trigger event for measurement and/or reporting

	
	
	UE
	UE
	N/A
	N/A
	Network may configure monitoring metrics for measurement and/or reporting.
UE-autonomous or event triggered, UE’s decision may or may not be reported to the network.


Positioning accuracy enhancement
	Model Sideness
	Inference Entity
	Monitoring Entity
	Management Entity
	Content for management decision
	Direction
	Notes

	LMF-sided model
	LMF (case 2b/3b)

	LMF
	LMF
	N/A
	N/A
	LMF may need assistant information for monitoring metrics calculation from UE and/or gNB

	gNB-sided model

	gNB (case 3a – assisted positioning)

	LMF
	LMF
	N/A
	N/A
	

	
	
	gNB
	LMF
	Data for computing monitoring metrics, e.g. estimated UE location corresponding to model output for direct AI/ML positioning, etc; 
ground truth label, etc.
	gNB -> LMF
	LMF may configure gNB monitoring metrics for measurement and/or reporting.

	UE-sided model
	UE 

	LMF (case 2a – assisted positioning)
	LMF
	Data for computing monitoring metrics, e.g. estimated UE location corresponding to model output for direct AI/ML positioning, etc; 
ground truth label, etc.
	UE -> LMF
	May need to configure UE with monitoring metrics and measurement reporting. 

	
	
	UE (case 1 direct positioning)
	LMF
	Report calculated performance metrics, e.g.,  
	UE -> LMF
	

	
	
	
	UE
	N/A
	N/A
	Network may configure monitoring metrics for measurement and/or reporting;
UE-autonomous or event triggered, UE’s decision may or may not be reported to the network.


For network-sided model (including gNB-side and LMF-side), to reduce signalling overhead over the air interface and allow the network to oversee the AI/ML LCM, it is suggested to let network decide model/functionality management. For such use cases, it is observed from the above tables, inference, monitoring and management entity are all located at the network side. There’s no specification impact required to support signaling related to management from air interface point of view (i.e. RAN2 point of view). However, some specification work may be needed to let UE report data for computing monitoring metrics, including measurement reports.
Observation 1: If model monitoring, model management and model inference are all located at network side, RAN2 to focus on data for computing monitoring metrics from UE to NW (gNB or LMF).
Signaling for Monitoring and Management
Moreover, for monitoring and management of other UE-sided and two-sided model, based on observation from above tables, if multiple models are stored at the UE-side or switching model does not require model transfer over the air interface, the main specification impact of signaling aspects should be considered by RAN2 are summarized as below:
Scenario 1: UE-sided/two-sided model, network-side monitoring, network-initiated management


Scenario 2: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with request to network
Even though the UE may autonomously decide model/functionality management, the network is always desired to be able to control UE behaviour or be aware of UE’s decision. Hence, for UE autonomous decision on model/functionality management, to guarantee the system performance, the UE should always report its decision to the network and perform the management decision after network’s confirmation.


Scenario 3: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with network event triggered 
Alternatively, the UE can also perform its autonomous management decision based on network pre-configured event. For this scenario, the UE may or may not report its management decision triggered by pre-configured event to the network.


Scenario 4: UE-sided/two-sided model, UE-side model monitoring, network-initiated management


Proposal 1: RAN2 to capture above four scenarios in the TR and study below four scenarios of RRC signalling impact, down-selection among below four scenarios based on further RAN1 input:
1) Scenario 1: UE-sided/two-sided model, network-side monitoring, network-initiated management
2) Scenario 2: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with request to network
3) Scenario 3: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with network event triggered
4) Scenario 4: UE-sided/two-sided model, UE-side model monitoring, network-initiated management
For the case where UE doesn’t have stored AI/ML model and model selection/switching is needed at the UE side, the network should first send the supported model information (e.g. meta info) and the corresponding model ID to the UE. After selection/switching decision is made at the UE side, the UE can send a request message containing the selected model ID to the network and ask for model transfer/delivery.
Proposal 2: If model storage is not located at the UE-side and management decision is made at the UE-side, model ID and meta information of the AI/ML model is sent from the network to the UE for management decision. The UE requests the model transfer/delivery from the network by containing the selected model ID.
Conclusion
In this contribution, we analyze the potential RAN2 impact of LCM with following observation and proposal:
Observation 1: If model monitoring, model management and model inference are all located at network side, RAN2 to focus on data for computing monitoring metrics from UE to NW (gNB or LMF).
Proposal 1: RAN2 to capture above four scenarios in the TR and study below four scenarios of RRC signalling impact, down-selection among below four scenarios based on further RAN1 input:
1) Scenario 1: UE-sided/two-sided model, network-side monitoring, network-initiated management
2) Scenario 2: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with request to network
3) Scenario 3: UE-sided/two-sided model, UE-side model monitoring, UE-autonomous management with network event triggered
4) Scenario 4: UE-sided/two-sided model, UE-side model monitoring, network-initiated management
Proposal 2: If model storage is not located at the UE-side and management decision is made at the UE-side, model ID and meta information of the AI/ML model is sent from the network to the UE for management decision. The UE requests the model transfer/delivery from the network by containing the selected model ID.
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