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Introduction
In the SID governing the AI/ML study, an initial set of use cases has been decided on for positioning accuracy enhancements in different scenarios including, e.g., those with heavy NLOS conditions with  the following objective [1]:
· finalize representative sub use cases for each use case for characterization and baseline performance evaluations. 
· Assess potential specification impact, specifically for the agreed use cases in the final representative set and for a common framework:
· PHY layer aspects, e.g., (RAN1)
· Consider aspects related to, e.g., the potential specification of the AI Model lifecycle management, and dataset construction for training, validation and test for the selected use cases
· Use case and collaboration level specific specification impact, such as new signalling, means for training and validation data assistance, assistance information, measurement, and feedback

In this contribution, we look at the the potential specification impact of AI/ML for positioning accuracy enhancement.
Specification Impact of an AI/ML procedure
The discussions in this section will study the specification impact based on the use cases for AI/ML positioning accuracy enhancements agreed to in RAN1 #110-bis-e as follows:
	Agreement
· Study and provide inputs on benefit(s) and potential specification impact at least for the following cases of AI/ML based positioning accuracy enhancement
· Case 1: UE-based positioning with UE-side model, direct AI/ML or AI/ML assisted positioning
· Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning
· Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning



Model Capability, Indication and Configuration 
The AI/ML Model Capability, Indication and Configuration step performs the initial AI/ML model(s) setup and the potential specification impacts need to be identified and includes assistance signalling and procedures (e.g., for model configuration, model activation/deactivation, model recovery/termination, model selection).  In RAN1 #112-bis-e, the following agreement was made [8]: 

	Agreement
Regarding LCM of AI/ML based positioning accuracy enhancement, at least for Case 1 and Case 2a (model is at UE-side), further study the following aspects on information related to the conditions 
· What are the conditions for functionality-based LCM
· which aspects should be specified as conditions of a Feature/FG available for functionality
· What are the conditions for model-ID-based LCM
· Which aspects should be considered as additional conditions, and how to include them into model description information during model identification



Regarding LCM of AI/ML based positioning accuracy enhancement,
· Functionality based LCM: Applicable to a one-sided model without model transfer and should be used AI/ML based positioning. 
· For the UE sided model (Case 1 and case 2a), specification may cover UE capability reporting and help identify the capability of the AI/ML models including scenarios, positioning types (direct or AI-assisted AI-ML positioning), and  site specific capabilities. On which aspects should be specified as conditions of a Feature/FG available for functionality, this should wait until the work item. 
· For the network side models, the specification may cover the capability of UEs/PRUs on data collection e.g. to provide labels with a desired quality etc.
· model-ID-based LCM: Applicable to the two-sided model and should not be considered for AI/ML based positioning.
Additional details can be found in our companion paper [9].

Proposal 1: Regarding LCM of AI/ML based positioning accuracy enhancement,
· Functionality based LCM: Applicable to a one-sided model without model transfer and should be used AI/ML based positioning. 
· For the UE sided model (Case 1 and case 2a), specification may cover UE capability reporting and help identify the capability of the AI/ML models including scenarios, positioning types (direct or AI-assisted AI-ML positioning), and  site specific capabilities. 
· For the network side models (case 2b, Case 3a and Case 3b), the specification may cover the capability of UEs/PRUs on data collection 
· Model-ID-based LCM: Applicable to the two-sided model and should not be considered for AI/ML based positioning.
Data Generation and Collection 
Regarding data collection at least for model training for AI/ML based positioning, at least the following information of data with potential specification impact are identified (based on the discussion in RAN1 #112-bis-e):
· Ground truth label
· At least for model training
· Report from the label data generation entity
· Measurement (corresponding to model input)
· At least for model training
· Report from the measurement data generation entity
· Quality indicator
· For and/or associated with ground truth label and/or measurement at least for model training
· Report from the label and/or the measurement data generation entity and/or as request from a different (e.g., data collection, etc.) entity
· RS configuration(s)
· At least for deriving measurement
· Request from data generation entity (UE/PRU/TRP) to LMF and/or as LMF assistance signaling to UE/PRU/TRP
· Time stamp
· At least for and/or associated with training data for model training
· Separate time stamp for measurement and ground truth label, when measurement and ground truth label are generated by different entities
· Report from data generation entity together with training data and/or as LMF assistance signaling
· FFS other necessary information (e.g., scenario identifier. LOS/NLOS condition, timing error, etc.) for data collection for model training as well as model monitoring

These elements may also be considered for data collection for performance monitoring. Note that even for the UE-side model, assistance data from the network may be needed. Having this as assistance information could assist in model training as well as data monitoring. For example, a change in a TRP configuration known by the network could enable the UE know that it should trigger the monitoring procedure. 

The overall data collection procedure using these elements becomes (with elements in bold): 
· Data generation entity is Positioning reference Unit (PRU) or UE with location finding capability. Data generation entity may be stationary or mobile
·  Data aggregation entity may be the UE, or LMF. 
· Step 1: Configuration/setup indicates PRU capability and label accuracy 
· Step 2: LMF/AI-MF configures entity for data collection. This includes at least the reference symbol configuration, Ground Truth labels and Quality Indicators, and assistance information required e.g. label accuracy and other assistance information e.g. scenario, LOS/NLOS condition. 
· NOTE: Note that entity (if UE and not a PRU) has to be explicitly configured and should opt into the data collection procedure. 
· Step 3: LMF triggers data collection instance
· Data collection Instance type:
· aperiodic, periodic, semi-persistent
· opportunistic i.e. if UE is sending positioning feedback to data collection entity, it also sends additional data collection information
· For positioning with a mobile UE, can occur at fixed location points
· Data collection instance consists of three steps:
· Measurement Signal: configuration, trigger, type (DL-PRS, UL-SRS, SL-PRS), detailed configuration (BW, time duration, additional parameters)
· Measurement and processing: measurement gaps at UE, muting from different gNBs, measurement type/metric (Channel Impulse Response {CIR}, Power Delay Profile {PDP}, LOS/NLOS property - Line of Sight/Non-line of sight), TOA {Time of Arrival}, Angle of arrival), associated ground truth label
· Feedback: to data aggregator (e.g. the LMF). 
· Step 4: Training entity collects training information from the data aggregator.


Proposal 2: Regarding data collection for model training and performance monitoring for AI/ML based positioning, at least the following information of data with potential specification impact are identified.
· Ground truth label
· At least for model training
· Report from the label data generation entity
· Measurement (corresponding to model input)
· At least for model training
· Report from the measurement data generation entity
· Quality indicator
· For and/or associated with ground truth label and/or measurement at least for model training
· Report from the label and/or the measurement data generation entity and/or as request from a different (e.g., data collection, etc.) entity
· RS configuration(s)
· At least for deriving measurement
· Request from data generation entity (UE/PRU/TRP) to LMF and/or as LMF assistance signaling to UE/PRU/TRP
· Time stamp
· At least for and/or associated with training data for model training
· Separate time stamp for measurement and ground truth label, when measurement and ground truth label are generated by different entities
· Report from data generation entity together with training data and/or as LMF assistance signaling
· FFS other necessary information (e.g., scenario identifier. LOS/NLOS condition, timing error, etc.) for data collection for model training as well as model monitoring

Proposal 3: for the UE-side model, assistance data from the network may be needed. These elements may also be considered for performance monitoring data collection.

Proposal 4: Case Specific Data Collection Summary
Table 1: Data Collection Summary
	
	Ground Truth Label generation entity (RAN1 #112)
	Measurement entity (signal)
(RAN1 #112)
	Measurement Data
(GT label)
	Quality Indicator
(Ground Truth, measurement)

	Case 1 (Direct)
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth

	Case 1
(AI-assisted)
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground truth

	Case 2a
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground Truth

	Case 2b
	LMF with know PRU location
	PRU/UE (PRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth and measurement

	Case 3a
	Network entity with known PRU location
	TRP (SRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground Truth

	Case 3b
	LMF with know PRU location
	TRP (SRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth and measurement



	
	RS configuration
	other necessary information
	Specification Impact

	Case 1 (Direct)
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	online data collection e.g. measurement trigger
label generation/quality indication entity separate from UE/PRU
assistance information on quality from network

	Case 1
(AI-assisted)
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	

	Case 2a
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	

	Case 2b
	From LMF to gNB/UE (PRS)
	To LMF
	label/label quality transfer from PRU
online data collection e.g. measurement trigger
measurement data from gNB to LMF

	Case 3a
	From LMF to gNB/UE (SRSp)
	LMF To gNB
	label/label quality transfer to gNB PRU


	Case 3b
	From LMF to gNB/UE (SRSp)
	To gNB
	label/label quality transfer from PRU
measurement data from gNB to LMF



Model Monitoring and Model Monitoring Response

In RAN1 #112-bis-e, the following agreement was made:
	Agreement
Regarding monitoring for AI/ML based positioning, at least the following aspects are identified for further study on benefit(s), feasibility, necessity and potential specification impact for each case (Case 1 to 3b)
· Assistance signaling from LMF to UE/PRU/gNB for UE/gNB-side model monitoring
· Assistance signaling from UE/PRU for network-side model monitoring
· Model monitoring based on provided ground truth label (or its approximation)
· Monitoring metric: statistics of the difference between model output and provided ground truth label
· Provisioning of ground truth label and associated label quality
· Model monitoring using at least statistics of measurement(s) without ground truth label
· Monitoring metric: e.g., statistics of measurement(s) compared to the statistics associated with the training data
· Note1: the measurement(s) may or may not be the same as model input 
· Note2: other monitoring methods (e.g., based on statistics of model output without ground truth label, based UE motion sensor and/or jointly based on multiple monitoring metrics) are not precluded




Generic Monitoring Procedure:
· Step 1: Monitoring measurement setup and triggering of  measurement entity. 
· For statistics generation, may need multiple measurement trigger at higher or PHY layer. Alternatively, statistics may be generated from the inference input/output and not as a separate process/procedure
· Triggers start of set of RSs to generate statistics
· RSs may be one-shot/live or logged and fed back in groups/sets
· May need assistance information to signal to statistics generator/collator a change in scenario i.e. measurement should not be grouped with others
· Spec Impact:
· Higher layer trigger in LPP (between UE and LMF) or NRPPa (between gNB and LMF) 
· Scenario change assistance information.
· Step 2: Statistics block/KPI generation/metric estimator
· Collates measurements/outputs, processes measurements/outputs, compares statistics
· Statistics may be based on single measurement metric e.g. delay spread,  Doppler, RSRP, SINR
· Statistics may be based on multiple measurements
· Generates monitoring KPI
· Spec Impact: 
· Report of processed measurement to monitoring block
· Report of processed KPI to monitoring block
· Step 3: Monitoring block/ Monitoring comparison entity
· Takes KPI from statistics block and makes monitoring decision
· Spec impact
· Transfer of monitoring decision to monitoring action entity
· Step 4: Monitoring Response: 
· The Monitoring error may serve as input into Monitoring response. This response may be result in an action by the system including fallback to traditional methods, model retraining, model re-tuning or model switching. It could also result in a network-UE interaction model monitoring decision indication between UE and network.
· Spec impact
· Monitoring action

Proposal 5: Generic Monitoring Procedure:
· Step 1: Monitoring measurement setup and triggering of  measurement entity. 
· Spec Impact: Higher layer trigger in LPP (between UE and LMF) or NRPPa (between gNB and LMF), Scenario change assistance information.
· Step 2: Statistics block/KPI generation/metric estimator	
· Spec Impact: Report of processed measurement to monitoring block, Report of processed KPI to monitoring block
· Step 3: Monitoring block/ Monitoring comparison entity
· Spec impact: Transfer of monitoring decision to monitoring action entity
· Step 4: Monitoring Response: 
· Spec impact: Transfer of monitoring decision to monitoring action entity


The following are details of the specification impact for different parts of the monitoring procedure: 

Proposal 6: Case Specific Monitoring Summary
Table 2: Case Specific Monitoring Summary
	
	Entity to derive monitoring metric  (RAN1 #112)
	Metric (1)

	Metric(2) 
	Input Measurement statistics (3)
	Monitoring Location
(Different if statistics and monitoring blocks separate)

	Case 1 (Direct)
	UE, PRU
	Ground Truth Difference statistics
	
	statistics of measurement(s) compared to the statistics associated with the training data
	At the UE

	Case 1
(AI-assisted)
	UE, PRU
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the UE

	Case 2a
	UE, PRU
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the UE

	Case 2b
	LMF
	Ground Truth Difference statistics
	
	
	At the LMF 

	Case 3a
	gNB
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the gNB or LMF

	Case 3b
	LMF (no gNB)
	Ground Truth Difference statistics
	
	
	At the LMF 





[bookmark: _Ref134793355]Table 3: Case Specific Assistance signaling from LMF to UE/PRU/gNB for UE/gNB-side model monitoring
	
	benefit(s)/feasibility/necessity and specification impact

	Case 1 (Direct)
	benefit(s)/feasibility/necessity: Assist UE in deciding if model is applicable e.g. scenario change, Trigger UE monitoring.
potential specification impact: Assistance information sent by LMF to UE in LPP

	Case 1 
(AI-assisted)
	benefit(s)/feasibility/necessity: Assist UE in deciding if model is applicable e.g. scenario change, LOS/NLOS condition. Trigger UE monitoring.  
potential specification impact: Assistance information sent by LMF to UE in LPP

	Case 2a
	benefit(s)/feasibility/necessity: Assist UE in deciding if model is applicable e.g. scenario change, LOS/NLOS condition. Trigger UE monitoring. 
potential specification impact: Assistance information sent by LMF to UE in LPP

	Case 2b
	N/A

	Case 3a
	benefit(s)/feasibility/necessity: Assist gNB in deciding if model is applicable e.g. scenario change, LOS/NLOS condition. Trigger UE monitoring. 
potential specification impact: Assistance information sent by LMF to gNB in NRPPa

	Case 3b
	N/A




[bookmark: _Ref134793356]Table 4: Case Specific Assistance signaling from UE/PRU for network-side model monitoring
	
	

	Case 1 (Direct)
	Applicable if UE to inform LMF based on UE side monitoring/statistics estimation
Spec Impact: signaling to indicate condition reached or action taken e.g. fallback

	Case 1 
(AI-assisted)
	Applicable if UE to inform LMF based on UE side monitoring/statistics estimation
Spec Impact: signaling to indicate condition reached or action taken e.g. fallback

	Case 2a
	Applicable if UE to inform LMF based on UE side monitoring/statistics estimation
Spec Impact: signaling to indicate condition reached or action taken e.g. fallback

	Case 2b
	Assist LMF  in deciding if model is applicable e.g. scenario change, Trigger LMF monitoring.
Information on label and quality
potential specification impact: Assistance information by UE/PRU to LMF in LPP

	Case 3a
	Assist LMF  in deciding if model is applicable and to trigger signal from LMF to gNB e.g. scenario change, Trigger LMF monitoring.
Information on label and quality
potential specification impact: Assistance information by UE/PRU to LMF in LPP, relay of information from LMF to gNB via NRPPa

	Case 3b
	Assist gNB  in deciding if model is applicable e.g. scenario change, Trigger LMF monitoring.
Information on label and quality
potential specification impact: Assistance information by UE/PRU to LMF in LPP,




[bookmark: _Ref134793358]Table 5: Case Specific Model monitoring based on provided ground truth label (or its approximation)
	
	

	Case 1 (Direct)
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.
If configured and permission is granted, LMF may provide GT information to UE

	Case 1 
(AI-assisted)
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.
If configured and permission is granted, LMF may provide GT information to UE

	Case 2a
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.
If configured and permission is granted, LMF may provide intermediate GT information to UE 
Report from LMF to UE of estimated position (or GT from estimated position) for comparison with model output.

	Case 2b
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.
Report of GT information from PRU to LMF for comparison

	Case 3a
	potential specification impact: Trigger for bursty RS to enable statistics collection. 

	Case 3b
	potential specification impact: Trigger for bursty RS to enable statistics collection. Feedback of GT to from PRU to LMF for comparison





[bookmark: _Ref134793360]Table 6: Case Specific Model monitoring using at least statistics of measurement(s) without ground truth label
	
	There may be an impact if the statistics block is in a separate physical entity from monitoring comparison/decision block

	Case 1 (Direct)
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.


	Case 1 
(AI-assisted)
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.

	Case 2a
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.

	Case 2b
	potential specification impact: 
Trigger for bursty RS to enable statistics collection.

	Case 3a
	potential specification impact: Trigger for bursty RS to enable statistics collection. 

	Case 3b
	potential specification impact: Trigger for bursty RS to enable statistics collection.





Proposal 7: Summary of specification enhancements for monitoring:
· Assistance signaling from LMF to UE/PRU/gNB for UE/gNB-side model monitoring (case 1, 2a, 3a)
· Scenario change, LOS/NLOS condition, UE monitoring trigger
· Update of both LPP and NRPPa
· Assistance signaling from UE/PRU for network-side model monitoring (All cases)
· signaling to indicate condition reached or action taken e.g. fallback (case 1, 2a)
· scenario change, Trigger LMF monitoring, Information on label and quality (case 2b, case 3b)
· Update of both LPP and NRPPa.
· Model monitoring based on provided ground truth label (or its approximation)
· Trigger for bursty RS to enable statistics collection (all cases)
· If configured and permission is granted, LMF may provide GT information to UE (case 1, case 2a).
· Report from LMF to UE of estimated position (or GT from estimated position) for comparison with model output (case 2a). 
· Model monitoring using at least statistics of measurement(s) without ground truth label
· There may be an impact if the statistics block is in a separate physical entity from monitoring comparison/decision block (all cases).
· Trigger for bursty RS to enable statistics collection (all cases).

Model Inference

For model inference the case specific impacts are captured in the table below:

Proposal 8 : Case Specific Model Inference Summary
Table 7: Case Specific Model Inference
	
	Inference Location
	New Measurement Input
	New Model Output Report
	Assistance Signaling

	Case 1
	At UE
	
	
	RS configuration to UE

	Case 2a
	At UE
	
	Report TOA, angle/phase to LMF
	RS configuration to UE

	Case 2b
	At LMF
	Report CIR/PDP/DP to LMF
	
	Measurement required to UE

	Case 3a
	At TRP
	
	Report TOA, angle/phase to LMF
	RS configuration to TRP

	Case 3b
	At LMF
	Report CIR/PDP/DP to LMF
	
	Measurement required to TRP



Observation 1: For the new measurement inputs, the CIR overhead may be high compared with that of the PDP, DP or other existing measurements such as the L1-RSRP, RSRPP and RSTD.

Proposal 9: Enhance current measurement input reports to LMF to support feed back of the CIR, PDP and DP.

Proposal 10: Update current measurement output reports to support feedback of TOA, angle and phase to the LMF.

Conclusion
In this contribution, we provided our views on use cases and potential specification impacts on the  enhancement on AI/ML for positioning accuracy enhancement. Based on the discussion, we have the following proposals:

Proposal 1: Regarding LCM of AI/ML based positioning accuracy enhancement,
· Functionality based LCM: Applicable to a one-sided model without model transfer and should be used AI/ML based positioning. 
· For the UE sided model (Case 1 and case 2a), specification may cover UE capability reporting and help identify the capability of the AI/ML models including scenarios, positioning types (direct or AI-assisted AI-ML positioning), and  site specific capabilities. 
· For the network side models (case 2b, Case 3a and Case 3b), the specification may cover the capability of UEs/PRUs on data collection 
· model-ID-based LCM: Applicable to the two-sided model and should not be considered for AI/ML based positioning.

Proposal 2: Regarding data collection for model training and performance monitoring for AI/ML based positioning, at least the following information of data with potential specification impact are identified.
· Ground truth label
· At least for model training
· Report from the label data generation entity
· Measurement (corresponding to model input)
· At least for model training
· Report from the measurement data generation entity
· Quality indicator
· For and/or associated with ground truth label and/or measurement at least for model training
· Report from the label and/or the measurement data generation entity and/or as request from a different (e.g., data collection, etc.) entity
· RS configuration(s)
· At least for deriving measurement
· Request from data generation entity (UE/PRU/TRP) to LMF and/or as LMF assistance signaling to UE/PRU/TRP
· Time stamp
· At least for and/or associated with training data for model training
· Separate time stamp for measurement and ground truth label, when measurement and ground truth label are generated by different entities
· Report from data generation entity together with training data and/or as LMF assistance signaling
· FFS other necessary information (e.g., scenario identifier. LOS/NLOS condition, timing error, etc.) for data collection for model training as well as model monitoring

Proposal 3: for the UE-side model, assistance data from the network may be needed. These elements may also be considered for performance monitoring data collection.

Proposal 4: Case Specific Data Collection Summary

	
	Ground Truth Label generation entity (RAN1 #112)
	Measurement entity (signal)
(RAN1 #112)
	Measurement Data
(GT label)
	Quality Indicator
(Ground Truth, measurement)

	Case 1 (Direct)
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth

	Case 1
(AI-assisted)
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground truth

	Case 2a
	PRU
	PRU/UE (PRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground Truth

	Case 2b
	LMF with know PRU location
	PRU/UE (PRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth and measurement

	Case 3a
	Network entity with known PRU location
	TRP (SRS)
	CIR, PDP, DP (TOA, NLOS)
	Ground Truth

	Case 3b
	LMF with know PRU location
	TRP (SRS)
	CIR, PDP, DP, L1-RSRP (position)
	Ground Truth and measurement



	
	RS configuration
	other necessary information
	Specification Impact

	Case 1 (Direct)
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	online data collection e.g. measurement trigger
label generation/quality indication entity separate from UE/PRU
assistance information on quality from network

	Case 1
(AI-assisted)
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	

	Case 2a
	From LMF to gNB/UE (PRS)
	LMF to PRU/UE
	

	Case 2b
	From LMF to gNB/UE (PRS)
	To LMF
	label/label quality transfer from PRU
online data collection e.g. measurement trigger
measurement data from gNB to LMF

	Case 3a
	From LMF to gNB/UE (SRSp)
	LMF To gNB
	label/label quality transfer to gNB PRU


	Case 3b
	From LMF to gNB/UE (SRSp)
	To gNB
	label/label quality transfer from PRU
measurement data from gNB to LMF



Proposal 5: Generic Monitoring Procedure:
· Step 1: Monitoring measurement setup and triggering of  measurement entity. 
· Spec Impact: Higher layer trigger in LPP (between UE and LMF) or NRPPa (between gNB and LMF), Scenario change assistance information.
· Step 2: Statistics block/KPI generation/metric estimator	
· Spec Impact: Report of processed measurement to monitoring block, Report of processed KPI to monitoring block
· Step 3: Monitoring block/ Monitoring comparison entity
· Spec impact: Transfer of monitoring decision to monitoring action entity
· Step 4: Monitoring Response: 
· Spec impact: Transfer of monitoring decision to monitoring action entity


Proposal 6: Case Specific Monitoring Summary
	
	Entity to derive monitoring metric  (RAN1 #112)
	Metric (1)

	Metric(2) 
	Input Measurement statistics (3)
	Monitoring Location
(different if statistics and monitoring blocks separate)

	Case 1 (Direct)
	UE, PRU
	Ground Truth Difference statistics
	
	statistics of measurement(s) compared to the statistics associated with the training data
	At the UE

	Case 1
(AI-assisted)
	UE, PRU
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the UE

	Case 2a
	UE, PRU
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the UE

	Case 2b
	LMF
	Ground Truth Difference statistics
	
	
	At the LMF 

	Case 3a
	gNB
	Ground Truth Difference statistics
	Estimated Location Difference statistics
	
	At the gNB or LMF

	Case 3b
	LMF (no gNB)
	Ground Truth Difference statistics
	
	
	At the LMF 



Proposal 7: Summary of specification enhancements for monitoring:
· Assistance signaling from LMF to UE/PRU/gNB for UE/gNB-side model monitoring (case 1, 2a, 3a)
· Scenario change, LOS/NLOS condition, UE monitoring trigger
· Update of both LPP and NRPPa
· Assistance signaling from UE/PRU for network-side model monitoring (All cases)
· signaling to indicate condition reached or action taken e.g. fallback (case 1, 2a)
· scenario change, Trigger LMF monitoring, Information on label and quality (case 2b, case 3b)
· Update of both LPP and NRPPa.
· Model monitoring based on provided ground truth label (or its approximation)
· Trigger for bursty RS to enable statistics collection (all cases)
· If configured and permission is granted, LMF may provide GT information to UE (case 1, case 2a).
· Report from LMF to UE of estimated position (or GT from estimated position) for comparison with model output (case 2a). 
· Model monitoring using at least statistics of measurement(s) without ground truth label
· There may be an impact if the statistics block is in a separate physical entity from monitoring comparison/decision block (all cases).
· Trigger for bursty RS to enable statistics collection (all cases).


Proposal 8 : Case Specific Model Inference Summary
	
	Inference Location
	New Measurement Input
	New Model Output Report
	Assistance Signaling

	Case 1
	At UE
	
	
	RS configuration to UE

	Case 2a
	At UE
	
	Report TOA, angle/phase to LMF
	RS configuration to UE

	Case 2b
	At LMF
	Report CIR/PDP/DP to LMF
	
	Measurement required to UE

	Case 3a
	At TRP
	
	Report TOA, angle/phase to LMF
	RS configuration to TRP

	Case 3b
	At LMF
	Report CIR/PDP/DP to LMF
	
	Measurement required to TRP



Observation 1: For the new measurement inputs, the CIR overhead may be high compared with that of the PDP, DP or other existing measurements such as the L1-RSRP, RSRPP and RSTD.

Proposal 9: Enhance current measurement input reports to LMF to support feed back of the CIR, PDP and DP.

Proposal 10: Update current measurement output reports to support feedback of TOA, angle and phase to the LMF.
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