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1 Introduction
The Rel-19 WID of AI/ML for air interface (WID RP-234039) was agreed in RAN#102 [1]. The WI objective on general LCM framework is led by RAN2 which is copied below: · AI/ML general framework for one-sided AI/ML models within the realm of what has been studied in the FS_NR_AIML_Air project [RAN2]:
· Signalling and protocol aspects of Life Cycle Management (LCM) enabling functionality and model (if justified) selection, activation, deactivation, switching, fallback
· Identification related signalling is part of the above objective 
· Necessary signalling/mechanism(s) for LCM to facilitate model training, inference, performance monitoring, data collection (except for the purpose of CN/OAM/OTT collection of UE-sided model training data) for both UE-sided and NW-sided models
· Signalling mechanism of applicable functionalities/models


In RAN2#125b [2], LCM procedure of AI/ML based positioning was discussed, and below agreements were made:
Agreements for NW-sided model of 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
2 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.
Agreements for UE-sided model of positioning and beam management 
1 Support proactive reporting of UE-sided applicable functionality, e.g., the UE reports its applicable AI/ML functionalities via UAI message/LPP message.  
2 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)
4   For UE-sided model, for the functionality management, the “network decision, network-initiated” AI/ML management is supported as a baseline.  The following can be considered further “UE autonomous, decision reported to the network”, “Network decision, UE-initiated” (i.e. proactive approach). 
5  “UE-autonomous, UE’s decision is not reported to the network” is not considered for Rel-19
In this contribution, we further discuss details of LCM procedure of AI/ML based positioning. 
2 Discussion 
2.1 LCM procedure for case 1
Case 1 is direct AI/ML positioning with UE-sided model. Based on RAN1/RAN2 discussion so far, our understanding on LCM procedure of positioning case 1 is illustrated in Figure. 1. Please note that although RAN1 agreed to study solutions of UE performing monitoring, we use LMF performing monitoring as example to simplify. The steps with bold font are expected to have RAN1 / RAN2 spec impacts, and the analysis for these steps are summarized in Table. 1.
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Figure.1: Illustration of LCM procedure for case 1 (example of LMF performing monitoring)
	Step#
	Descriptions of potential RAN2 impacts
	Analysis

	Step 1
	UE capability reporting
	Reuse existing capability signaling in LPP. Wait RAN1 on granularity of feature/FG. 

	Step 2
	Signaling exchange on NW-sided assistance info 
	It may include label generated by LMF and related info (e.g. time stamp). The existing signaling ProvideAssistanceData can be reused.

	Step 3
	Signaling exchange on UE-sided assistance info
	It may include label generated by PRU and related info (e.g. time stamp). The existing signaling UEPositioningAssistanceInformation can be reused.

	Step 4
	Configuration of data collection
	Extend existing PRS reporting configuration. 

	Step 7
	Configuration of inference and performance monitoring
	Extend existing PRS reporting configuration.

	Step 8
	Indication of functionality for inference
	LPP signaling as baseline. 

	Step 10
	Signaling to report inference output
	LPP signaling as baseline

	Step 11

	Signaling to report monitoring metric/label 
	LPP signaling as baseline

	Step 12 
	Management instruction from NW to UE, including functionality activation/deactivation/switch/fallback
	LPP signaling as baseline.


Table 1: RAN2 potential specification impacts to support case 1 of positioning.
To facilitate discussion, we suggest RAN2 to agree the LCM procedure of Positioning case 1 illustrated in Figure.1 and potential RAN2 spec impacts summarized Table.1.  
Proposal 1: To facilitate discussion, RAN2 agree the LCM procedure of Positioning Case 1 illustrated in Figure.1, and potential RAN2 spec impacts summarized Table.1.
2.2 LCM procedure for case 2a/2b
Case 2a and Case 2b are 2nd priority UE assisted positioning:
· (2nd priority) Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning	
· (2nd priority) Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
Based on RAN1/RAN2 discussion so far, our understanding on LCM procedures of positioning case 2a is illustrated in Figure. 2.
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Figure.2: Illustration of LCM procedure for case 2a (take example of LMF performing monitoring)
Based on Figure. 2, we think the main differences from case 1 is in Step 10: 
· The reported inference output is intermediate results (e.g., RSTD, RxTx time difference, LOS/NLOS indicator) for LMF to derive UE location in Case 2a.
· The reported inference output is UE location info in Case 1.   
Observation 1: From RAN2 perspective, the main difference between case 1 and case 2a is the reported inference output, i.e. it is intermediate results in Case 2a and UE location info in Case 1.   
From signaling perspective, we think existing LPP can be reused for the UE to report inference output in Case 2a. Thus, we propose:
Proposal 2: For Case 2a of positioning, reuse existing LPP message for the UE to report inference output (intermediate results e.g. RSTD, RxTx time difference, LOS/NLOS indicator) to LMF. 
Based on RAN1/RAN2 discussion so far, our understanding on LCM procedures of positioning case 2b is illustrated in Figure. 3.
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Figure.3: Illustration of LCM procedure for case 2b 
Based on Figure. 3, we think the main differences from case 1 are: 
· The entity to perform modeling training and inference
· In Case 2b, LMF performs modeling training and inference.
· In Case 1, UE performs modeling training and inference.
· UE reporting to LMF
· In Case 2b, measurements based on PRS (e.g. PRS CIR/PDP/DP) and related info (e.g. label and time stamp) are reported to LMF.
· In Case 1, inference output (i.e. UE location) is reported to LMF
Observation 2: From RAN2 perspective, the main difference between case 1 and case 2b are below two aspects:
· The entity to perform modeling training and inference: LMF in Case 2b and UE in Case 1
· Reporting to LMF: measurement (e.g. PRS CIR/PDP/DP) in Case 2b and inference output (i.e. UE location) in Case 1
From signaling perspective, we also think existing LPP can be reused for the UE to report new measurement (e.g. PRS CIR/PDP/DP) to LMF in Case 2a. Thus, we propose:
Proposal 3: For Case 2b of positioning, reuse existing LPP message for the UE to report new measurement (e.g. PRS CIR/PDP/DP) to LMF. 
2.3 LCM procedure for case 3a/3b
Case 3a and Case 3b are 1st priority NG-RAN assisted positioning:
· (1st priority) Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· (1st priority) Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
Note that RAN2 has made agreement in RAN2#125b [2]
Agreements for NW-sided model of positioning 
3 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
4 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.
We think these agreements are sufficient for now. And from RAN2 perspective, except extending SRS configuration and LPP for UE capability of new SRS, we don’t foresee any other RAN2 spec impacts. Thus, we propose:
Proposal 4: For LCM procedure of Case 3a and 3b of positioning, the only RAN2 specification impacts are to extend SRS configuration and update LPP for UE capability of supporting new SRS based on RAN1 input.
2.4 UE capability and applicable conditions
2.4.1 UE capability
We discuss UE capability in our companion contribution for UE-sided model for beam management [4]. We think the same proposal can be applied to both UE-sided model for beam management and UE-sided model for positioning. Interested readers can check our companion on justifications in [4]. Thus, we propose: 
Proposal 5: The detail of “functionality” included in UE capability in LPP is left to RAN1. Meanwhile, RAN2 assume one “functionality” may be per sub-use case for study purpose.  
2.4.2 UE-sided applicable functionalities
We discuss UE-sided applicable functionalities in our companion contribution for UE-sided model for beam management [4]. We think the same proposal can be applied to both UE-sided model for beam management and UE-sided model for positioning. Interested readers can check our companion on justifications in [4]. Only difference is that the UE includes its proactive reporting and/or proactive reporting in its LPP message in positioning (instead of UAI and RRCReconfigurationComplete). Thus, we propose: 
Proposal 6: For UE-sided model of positioning, RAN2 agree the following procedure and signaling for proactive reporting on applicable functionalities:
1) The proactive reporting is configured in LPP. 
2) After reception of configuration, the UE considers itself to be configured to report its applicable functionalities among the supported functinalities in UE capability.
3) Upon change of applicable functionalities (e.g. due to enviroment change), the UE initiates proactive reporting on updated applicable functionalities via LPP message. FFS detailed format of reporting applicable functionalities.
Proposal 7: For UE-sided model of positioning, RAN2 agree the following procedure and signaling for reactive reporting on applicable functionalities:
1) Indication of reporting applicable functionalities among all or a subset of supported functionalities in UE capability is configured in LPP. FFS detailed format of the indication.
2) After reception of configuration, the UE determines applicable functionalities from the set indicated in 1).
3) The UE immediately reports applicable functionalities via LPP message. FFS detailed format of reporting applicable functionalities.
Proposal 8: Reactive reporting and proactive reporting can be configured to work simultaneously, and they can be configured in one single LPP message.
2.4.3 NW-sided additional conditions
We discuss NW-sided additional conditions in our companion contribution for UE-sided model for beam management [4]. We think the same proposal can be applied to both UE-sided model for beam management and UE-sided model for positioning. Interested readers can check our companion on justifications in [4]. Thus, we propose: 
Proposal 9: For UE-sided model of positioning, NW-sided additional conditions are used to ensure data collection consistency between training and inference via NW indicating the same associated ID in “data collection configuration” and “configuration of inference and monitoring”. 
Proposal 10: Associated ID is PLMN unique. FFS the detailed mechanism to assign associated ID.
3 Conclusion
In this contribution, we share our view on LCM procedure for positioning. Our observations are:
Observation 1: From RAN2 perspective, the main difference between case 1 and case 2a is the reported inference output, i.e. it is intermediate results in Case 2a and UE location info in Case 1.   
Observation 2: From RAN2 perspective, the main difference between case 1 and case 2b are below two aspects:
· The entity to perform modeling training and inference: LMF in Case 2b and UE in Case 1
· Reporting to LMF: measurement (e.g. PRS CIR/PDP/DP) in Case 2b and inference output (i.e. UE location) in Case 1

Based on observations, our proposals can be found below:
LCM procedure for positioning
Proposal 1: For Case 1 of positioning, RAN2 agree the LCM procedure illustrated in Figure.1, and potential RAN2 spec impacts summarized Table.1.
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Figure.1: Illustration of LCM procedure for case 1 (example of LMF performing monitoring)
	Step#
	Descriptions of potential RAN2 impacts
	Analysis

	Step 1
	UE capability reporting
	Reuse existing capability signaling in LPP. Wait RAN1 on granularity of feature/FG. 

	Step 2
	Signaling exchange on NW-sided assistance info 
	It may include label generated by LMF and related info (e.g. time stamp). The existing signaling ProvideAssistanceData can be reused.

	Step 3
	Signaling exchange on UE-sided assistance info
	It may include label generated by PRU and related info (e.g. time stamp). The existing signaling UEPositioningAssistanceInformation can be reused.

	Step 4
	Configuration of data collection
	Extend existing PRS reporting configuration. 

	Step 7
	Configuration of inference and performance monitoring
	Extend existing PRS reporting configuration.

	Step 8
	Indication of functionality for inference
	LPP signaling as baseline. 

	Step 10
	Signaling to report inference output
	LPP signaling as baseline

	Step 11

	Signaling to report monitoring metric/label 
	LPP signaling as baseline

	Step 12 
	Management instruction from NW to UE, including functionality activation/deactivation/switch/fallback
	LPP signaling as baseline.


Table 1: RAN2 potential specification impacts to support case 1 of positioning.
Proposal 2: For Case 2a of positioning, reuse existing LPP message for the UE to report inference output (intermediate results e.g. RSTD, RxTx time difference, LOS/NLOS indicator) to LMF. 
Proposal 3: For Case 2b of positioning, reuse existing LPP message for the UE to report new measurement (e.g. PRS CIR/PDP/DP) to LMF. 
Proposal 4: For LCM procedure of Case 3a and 3b of positioning, the only RAN2 specification impacts are to extend SRS configuration and update LPP for UE capability of supporting new SRS based on RAN1 input.
UE capability
Proposal 5: The detail of “functionality” included in UE capability in LPP is left to RAN1. Meanwhile, RAN2 assume one “functionality” may be per sub-use case for study purpose.  
UE-sided applicable functionalities
Proposal 6: For UE-sided model of positioning, RAN2 agree the following procedure and signaling for proactive reporting on applicable functionalities:
1) The proactive reporting is configured in LPP. 
2) After reception of configuration, the UE considers itself to be configured to report its applicable functionalities among the supported functinalities in UE capability.
3) Upon change of applicable functionalities (e.g. due to enviroment change), the UE initiates proactive reporting on updated applicable functionalities via LPP message. FFS detailed format of reporting applicable functionalities.
Proposal 7: For UE-sided model of positioning, RAN2 agree the following procedure and signaling for reactive reporting on applicable functionalities:
1) Indication of reporting applicable functionalities among all or a subset of supported functionalities in UE capability is configured in LPP. FFS detailed format of the indication.
2) After reception of configuration, the UE determines applicable functionalities from the set indicated in 1).
3) The UE immediately reports applicable functionalities via LPP message. FFS detailed format of reporting applicable functionalities.
Proposal 8: Reactive reporting and proactive reporting can be configured to work simultaneously, and they can be configured in one single LPP message.
NW-sided additional conditions
Proposal 9: For UE-sided model of positioning, NW-sided additional conditions are used to ensure data collection consistency between training and inference via NW indicating the same associated ID in “data collection configuration” and “configuration of inference and monitoring”. 
Proposal 10: Associated ID is PLMN unique. FFS the detailed mechanism to assign associated ID.
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