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1. Introduction
In the last RAN2#119bis-e meeting, agreements regarding the RAT-dependent integrity have been made as follows:
Agreements:
Proposal 1-2: RAN2 study the usage of DNU flag for the RAT-dependent positioning integrity (assuming RAN1 agree to leave it to RAN2) and conclude on whether to indicate the DNU presence in the integrity principle equation.
Agreement: 
Proposal 4: RAN2 will study the both UE-based and LMF-based integrity for RAT-dependent cases.
Agreement:
Proposal 7 (modified). RAN2 agree that R17 UE-based integrity mode signaling can be used as baseline with the following aspects:
1. UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure
2. LMF sends the assistance data for integrity calculation to UE for integrity of UE-based mode
3. LMF sends integrity requirement e.g., TIR to UE in LPP request location information msg for integrity of UE-based mode
4. UE sends integrity result to LMF using LPP location information Transfer msg

Agreement:
LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.

In this paper, we would like to address our views on the RAT-independent integrity
2. Discussion
2.1Supporting LMF-based positioning integrity
In the last RAN1#110bis-e meeting, it was agreed that TRP location (e.g., Geographical Coordniates in TS 38.455) is an error source for DL-TDOA, DL-AOD, UL-TDOA, UL-AoA and multi-RTT. In addition, in the RAN1#110 meeting, it was agreed that inter-TRP synchronization and ARP location is error sources for timing related measurements for LMF-based positioning integrity determination method. Such error related information should be conveyed from the TRPs to the LMF for positioning integrity determination. As a result, we propose RAN2 to agree to support transmission of the TRP related error source information over the NRPPa interface.
Proposal 1: RAN2 to agree to support transmission of the TRP related error source information over the NRPPa interface. 
Furthermore, according to RAN1 agreement in RAN1#110, the gNB Rx-Tx time difference measurement and angle of arrival measurement are also the error sources, and therefore the error related information should be conveyed to the LMF via the NRPPa MEASUREMENT REPORT msg for the LMF-based positioning integrity method.
Proposal 2: RAN2 to agree that the gNB measurement related error information should be sent along with the gNB measurement results in the NRPPa measurement report msg for the LMF-based positioning integrity methods.
On the other hand, errors could come from the UE measurements, e.g., RSTD measurement, UE Rx-Tx time difference measurement, and therefore we propose RAN2 to agree that the UE measurement errors related information should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg.
Proposal 3: RAN2 to agree that the UE measurement errors related information should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg.
2.2The feasibility of decouple the entity for integrity computation from positioning 
In the R17 positioning WI phase, RAN2 agrees that UE and LMF can take the task of positioning integrity, though at the end only Mode 1 UE-based positioning integrity method is supported, i.e., UE only reports the derived PL towards the LMF.
In the R18, a question raised that whether or not the entity for integrity computation and the one for positioning could be decoupled. Let us take DL-TDOA as an example.
Firstly, we choose the UE as the positioning entity and the LMF as the integrity computation entity. After performing the DL measurement result, the UE needs to send the integrity related assistance information, e.g., feared events of the measurement errors to the LMF. Subsequently, the LMF derives the positioning integrity based on the assistance information and sends it back to the UE, if it is the UE trigger the LCS service. As can be found, to apply the positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission time to obtain the related positioning integrity result from the LMF. 
Observation 1: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Secondly, if we choose the LMF as the positioning entity and the UE as the integrity computation entity, after performing the DL-PRS measurement, the UE needs to send the DL-PRS measurement result towards the LMF. Then, the LMF derives the positioning result based on the DL-PRS measurement result and sends it back to the UE, if it is the UE triggering the LCS service. Similar with the above implementation, it could be found, UE at least needs to wait for two pieces of LPP msg transmission and processing time prior to the availability of the integrity checked positioning result.
Observation 2: if LMF serves the positioning entity and the UE serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
As a result, from the perspective of saving unnecessary processing time for the time-sensitive positioning services, we propose RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled.
Proposal 4: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.
2.3 Mapping of Integrity Parameters
Here we indicate the RAN1 agreement regarding the error sources specified in the RAN1#110e and RAN1#110bis-e meeting. 
RAN1#110-bise:
Agreement
1. For LMF-based positioning integrity mode, TRP location (e.g., Geographical Coordinates in TS 38.455) is an error source for DL-TDOA, DL-AoD, UL-TDOA, UL-AoA and multi-RTT.
5. Note: Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
5. FFS: Specification impact of TRP location as an error source for LMF-based positioning integrity mode
5. FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity)

Agreement
1. Study the following alternatives for expression of angle of arrival measurement error for determination of positioning integrity for UL-AoA, and down select between Alt 1 and Alt 2:
6. Alt. 1: No conversion (e.g., the measurement error is expressed as error in AoA or ZoA in LCS/GCS)
6. Alt. 2: conversion function (defined function of AoA/ZoA in LCS)
1. FFS: Distribution of AoA measurement error for an NLOS/LOS link
1. FFS: Other Details (e.g., mean, standard deviation)

Agreement
1. Timing measurement error can be modeled as Normal distribution.
9. Note: The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
9. Note: it is assumed that the timing measurement error is associated with the first path
1. Note: it is up to RAN2 how to use the identified distribution

Agreement
1. For UE-based positioning integrity mode, study whether boresight direction of DL PRS (NR-DL-PRS-BeamInfo) and/or beam information (NR-TRP-BeamAntennaInfo) of DL PRS are error sources or not, focusing on the following aspects:
11. Granularity of boresight direction of DL-PRS and its influence on positioning integrity
11. Feasibility and complexity of modeling
11. Feasibility of obtaining quality/statistical parameters of beam information from the gNB
11. Influence on measurement errors at the UE 
1. Other aspects are not precluded
1. Note: Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

Agreement
1. The following distributions are identified as candidates for modeling of the distribution for TRP location (e.g., NR-TRP-LocationInfo in TS 37.355) error
14. Uniform distribution
0. Note: this may already be consistent with the uncertainty related to NR-TRP-LocationInfo specified in TS 37.355 
14. Normal distribution
1. Note: it is up to RAN2 how to use the identified distributions

Agreement
1. In the agreement on the distribution of the timing measurement error, it is assumed that the timing measurement error contains TEG related TX/RX timing error if the TEG related information is provided.
16. Note: The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
16. Note: it is assumed that the timing measurement error is associated with the first path
1. Note: no more discussion on TEG related TX/RX timing error as an independent error source from timing measurement error

Agreement
1. Study to determine whether DL PRS RSRP/RSRPP measurement is an error source for DL-AoD, focusing at least on the following aspect
18. Impact of RSRP/RSRPP measurement on positioning accuracy
1. FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)



[bookmark: _Hlk117152652]Agreement
1. Study to determine whether SFN initialization time is an independent error source for the following positioning methods and integrity mode 
20. UL-TDOA with LMF-based positioning integrity mode 
20. UE-assisted DL-TDOA with LMF-based positioning integrity mode
1. FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
1. Note: Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

RAN1#110:
Agrement:
For LMF-based positioning integrity mode, at least the followings are error sources for timing related measurements:
· RSTD measurement is an error source for DL-TDOA
· RTOA measurement is an error source for UL-TDOA
· Inter-TRP synchronization is an error source for UL-TDOA
· UE Rx-Tx time difference measurement is an error source for Multi-RTT
· gNB Rx-Tx time difference measurement is an error source for Multi-RTT
· angle of arrival measurement is an error source for UL-AOA
· ARP location is an error source for UL-AOA
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Note: Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
· FFS : Whether the error statistics of ARP location is available at the gNB
· FFS : Specification impact of inter-TRP synchronization as an error source for UL-TDOA


Agrement:
For UE-based positioning integrity mode, at least the following are error sources in assistance data:
· TRP location (e.g., NR-TRP-LocationInfo in TS 37.355) and inter-TRP synchronization (e.g., NR-RTD-Info in TS 37.355) are error sources for DL-TDOA
· TRP location (e.g., NR-TRP-LocationInfo In TS 37.355) is an error source for DL-AOD
· FFS: whether boresight direction of DL-PRS (e.g., NR-DL-PRS-BeamInfo in TS 37.355) is an error source
· FFS: whether beam information of DL-PRS (e.g., NR-TRP-BeamAntennaInfo in TS 37.355) is an error source
· FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Other error sources are not precluded
· FFS: Applicability of the above error sources to LMF-based positioning integrity mode
· Note: Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

As a result, we propose RAN2 to update the mapping of the integrity parameter to be captured in the TR as follows: 
	Positioning method
	Error Sources originated from NG-RAN/UE
	TRP /Measurement ErrorDistribution model
	
Bound model

	
	
	
	

	UL-TDOA
	TRP location
	FFS Uniform distribution or Normal distribution
	FFS

	
	RTOA
	Normal distribution
	FFS

	
	TEG related TX/RX timing error
	
FFS
	
FFS

	
	SFN initialization from UE
	FFS
	FFS

	
	Inter-TRP synchronization
	FFS
	FFS

	
	
	
	

	UL-AoA
	TRP location
	FFS Uniform distribution or Normal distribution 
FFS


                FFS
	FFS

FFS


     FFS

	
	angle of arrival measurement error
	
	

	
	ARP location
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	DL-TDOA
	TRP location
	FFS Uniform distribution or Normal distribution 
Normal distribution
	FFS

FFS

	
	RSTD measurement
	
	

	
	TEG related TX/RX timing error
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	DL-AOD
	TRP location
	FFS Uniform distribution or Normal distribution

FFS


FFS
	FFS


FFS


FFS

	
	FFS DL PRS RSRP/RSRPP measurement
	
	

	
	SFN initialization from UE from UE
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	RTT
	TRP location
	FFS Uniform distribution or Normal distribution 
Normal distribution

Normal distribution


FFS
	FFS

FFS

FFS


FFS

	
	gNB Rx-Tx time difference
	
	

	
	UE Rx-Tx time difference
	
	

	
	TEG related TX/RX timing error
	
	

	
	
	
	

	
	
	
	


In the last meeting, the text proposal regarding Rel-18 integrity has been made in R2-2210918. But, the Table 6.1.4-1: Mapping of Integrity Parameters included should be updated to reflect the latest RAN1 agreement regarding the error source. As a result, we propose RAN2 to capture the above given table indicating the mapping of RAT-dependent integrity parameters in the TP.

Proposal 5: RAN2 to capture the above given table indicating the mapping of RAT-dependent integrity parameters in the TP.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Proposal 1: RAN2 to agree to support transmission of the TRP related error source information over the NRPPa interface. 
Proposal 2: RAN2 to agree that the gNB measurement related error information should be sent along with the gNB measurement results in the NRPPa measurement report msg for the LMF-based positioning integrity methods.
Proposal 3: RAN2 to agree that the UE measurement errors related information should be sent along with the UE measurement results in the LPP ProvideLocationMeasurement msg.
Observation 1: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait the at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Observation 2: if LMF serves the positioning entity and the UE serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Proposal 4: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.
Proposal 5: RAN2 to capture the above given table indicating the mapping of RAT-dependent integrity parameters in the TP.






