3GPP TSG-RAN WG2 Meeting #126	R2-2404220
Fukuoka, Japan, May 20-24 2024

Agenda Item:	8.1.2.3
Source:	NEC
Title:	LCM for Positioning use case 
Document for:	Discussion, Decision

[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In the last RAN2 meeting, the following agreement was reached for LCM for Positioning use case:
Agreements for positioning 
1. For POS, RAN2 assumes gNB or LMF could perform performance monitoring for case 3a and LMF is responsible for the performance monitoring for case 3b and wait for any further inputs from other WGs
1. For POS, RAN2 assumes that NRPPa is used for the signalling between gNB and LMF for case 3a and 3b and the detailed signalling design is up to RAN3.
1. Support proactive reporting of UE-sided applicable functionality, e.g., the UE reports its applicable AI/ML functionalities via UAI message/LPP message.  
1. Support reactive reporting of UE-sided applicable functionality.  The NW configures AI/ML functionalities via RRC/LPP message.  FFS what the configuration contains. FFS how to report applicable functionality and what is applicable functionality 
3	FFS how the two approaches will be specified and whether we can combine them into one procedure.    FFS how to report applicable functionality, what is applicable functionality, how the UE determines which function is applicable or not (if it is needed)

This paper discusses the specific aspects of life cycle management (LCM) for Positioning use case with AIML assistance. 
In particular, this paper focuses on the performance monitoring aspects of UE-sided model. 
Discussion
Figure-1 is the architecture we assume to support AI based Positioning with UE sided Model. The architecture of AI-based positioning is built on top of the Release 17 positioning architecture with AI/ML positioning model deployed in UE. 
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Figure 1: Overall architecture to support AI based Positioning with UE sided Model

Model training
For the model training part of positioning use case, during RAN1#116bis, RAN1 discussed the potential data that the UE can generate to support the model training for UE sided model. The detailed work assumptions and agreements reached are listed as below.

Working Assumption
For training data generation of AI/ML based positioning Case 1, the measurement and its related data (e.g., timestamp) are generated by PRU and/or Non-PRU UE.

Working Assumption
For training data generation of AI/ML based positioning Case 2a and 2b, the channel measurement and its related data (e.g., time stamp) are generated by PRU and/or non-PRU UE.

Agreement
For training data collection of AI/ML based positioning, the collected data sample can include the following components:
Part A:
· channel measurement 
· quality indicator of channel measurement
· time stamp of channel measurement
Part B:
· ground truth label (or its approximation)
· quality indicator of label
· time stamp of label

RAN2 can wait for RAN1 to reach final agreement with regards to the exact data that the model training needs to collect for UE sided model of positioning use cases. 
 
However, for UE sided model of positioning use case, we may use the same principle that we can reach for agenda item 8.1.4	UE side data collection. 

Proposal 1: For the model training data collection for UE sided model based positioning use cases, adopt the same principle that RAN2 can reach for agenda item 8.1.4 UE side data collection.

Model inference
For positioning use case, considering the specification impact will be mainly caused by the UE sided model, RAN2 mainly focus on cases 1, 2a and 2b for specification impact analyses. 

The following agreements were reached during RAN1#116 with regards to model input for UE sided model: 

Agreement
For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
1. timing information;
1. paired timing information and power information.

Agreement
For AI/ML assisted positioning Case 2a, at least LOS/NLOS indicator and/or timing information are supported for reporting. 
· If LOS/NLOS indicator is reported, the indicator can be reported as soft indicator or hard indicator as defined in 38.214.
· If timing information is reported, the timing information at least can be reported via DL RSTD or UE Rx-Tx time difference as defined in 38.215.
· Note: details of the report are pending further discussion.

Agreement
For AI/ML based positioning for all use cases, RAN1 investigate the necessity and feasibility of using phase information (in addition to timing information and power information) for determining model input. 

For case 1, it is UE-based positioning with UE-sided model, direct AI/ML positioning, it should be the UE that generates the measurement for AI/ML model inference based on the reception of DL PRS transmission. In this case there may be no need to support any air interface signaling for such model inference input.
For case 2a, according to RAN1’s agreement, at least LOS/NLOS indicator and/or timing information are supported for reporting, i.e., the inference output of UE-sided model needs to be reported to LMF. 
For case 2b, according to RAN1’s agreement, the timing information or the	paired timing information and power information needs to be reported to LMF.
At last RAN1 meeting, there was a discussion on the possibility to support an indication in the UE measurement report to indicate that the reported timing information is generated by an AI/ML model. However that indication was not agreed, due to the fact that the companies believed that LMF should know if there is any model/functionality activated by the UE and then LMF can implicitly classify that UE measurement report as AIML model based report.  
In legacy LPP signaling, the reporting of LOS/NLOS indicator and timing information have been supported for both LTE and NR. 
RAN1 will be still discussing the detailed information for UE reporting, especially the timing information. Based on the detailed information for UE reporting, we can discuss whether using an existing LPP reporting procedure or a new reporting procedure. If an existing LPP signalling procedure is used, the semantics description of such legacy measurement report should be extended to cover the purpose of AIML based positioning.
Proposal 2: For AI/ML based positioning case 2a/2b, whether using an existing LPP reporting procedure or a new reporting procedure for UE measurement reporting should depend on further RAN1 discussion on the detailed information for UE reporting (e.g. timing information). 
Proposal 2a: If an existing LPP signalling procedure is used, the semantics description of such legacy measurement report should be extended to cover the purpose of AIML based positioning.
Performance Monitoring
In RAN1, the following agreements were reached during the last RAN1 meeting for model performance monitoring for Position use case for UE sided model.  

RAN1#116bis Agreement
For model performance monitoring of AI/ML positioning Case 1, for model performance monitoring metric calculation in label-based model monitoring, study the feasibility, benefits, and potential specification impact of the following options with regard to how to generate information on ground truth label: 
· Option A. The target UE side performs monitoring metric calculation. 
· Option B. The LMF performs monitoring metric calculation.

Meanwhile, there are different options identified for both Option A and Option B sided model. Different options require a bit different signalling exchange between the UE and the LMF. As RAN1 will continue the discussion of the options, RAN2 can wait for the outcome and design the signalling accordingly when it is ready.    

Proposal-3: For model performance monitoring for Position use case for UE sided model, wait for RAN1 progress.  

Conclusion and Proposal
We have the following proposals: 
Proposal 1: For the model training data collection for UE sided model based positioning use cases, adopt the same principle that RAN2 can reach for agenda item 8.1.4 UE side data collection.

Proposal 2: For AI/ML based positioning case 2a/2b, whether using an existing LPP reporting procedure or a new reporting procedure for UE measurement reporting should depend on further RAN1 discussion on the detailed information for UE reporting (e.g. timing information). 
Proposal 2a: If an existing LPP signalling procedure is used, the semantics description of such legacy measurement report should be extended to cover the purpose of AIML based positioning.
Proposal-3: For model performance monitoring for Position use case for UE sided model, wait for RAN1 progress.  
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