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Introduction
[bookmark: OLE_LINK1]In RAN1#110bis-e, for the solution for integrity of RAT dependent positioning techniques, the following agreements were made [1].
	[bookmark: _Hlk83924038]Agreement
· The following distributions are identified as candidates for modeling of the distribution for inter-TRP synchronization error (e.g., NR-RTD-Info in TS 37.355)
· Uniform distribution
· Note: this may already be consistent with the existing parameter NR-RTD-Info in TS 37.355
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions

Agreement
· 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.
· Note: Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
· FFS: Specification impact of TRP location as an error source for LMF-based positioning integrity mode
· FFS: Model of the error source (e.g., distribution, mean and/or standard deviation for integrity)

Agreement
· 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:
· Alt. 1: No conversion (e.g., the measurement error is expressed as error in AoA or ZoA in LCS/GCS)
· Alt. 2: conversion function (defined function of AoA/ZoA in LCS)
· FFS: Distribution of AoA measurement error for an NLOS/LOS link
· FFS: Other Details (e.g., mean, standard deviation)

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

Agreement
Capture the following into the TR
· For UE-based positioning integrity mode, potential specification impacts related to errors in assistance data (e.g., to inter-TRP synchronization error and TRP locations) are at least enhancements in assistance data sent from the LMF to the UE (e.g., inclusion of parameters related to the error sources)  
· Note: Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

Agreement
· 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:
· Granularity of boresight direction of DL-PRS and its influence on positioning integrity
· Feasibility and complexity of modeling
· Feasibility of obtaining quality/statistical parameters of beam information from the gNB
· Influence on measurement errors at the UE 
· Other aspects are not precluded
· Note: Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

Agreement
· From RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.

Agreement
· 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
· Uniform distribution
· Note: this may already be consistent with the uncertainty related to NR-TRP-LocationInfo specified in TS 37.355 
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions

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

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

[bookmark: _Hlk117152652]Agreement
· Study to determine whether SFN initialization time is an independent error source for the following positioning methods and integrity mode 
· UL-TDOA with LMF-based positioning integrity mode 
· UE-assisted DL-TDOA with LMF-based positioning integrity mode
· 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



In this contribution, we share the view on solutions for integrity of RAT dependent positioning techniques.
Discussions
RSRP/RSRPP measurement error for DL-AoD
In the last meeting, several companies proposed considering RSRP/RSRPP measurement error as an error source for DL-AoD. We understand that the erroneous RSRP/RSRPP measurement results may cause the selection of a wrong beam. However, it is unclear what the actual impact on the reliability of AoD determination at the LMF. In addition, it is more likely that the LMF does not use the RSRP/RSRPP measurement results of low RSRP/RSRPP values, anyway. Therefore, RSRP/RSRPP measurement error is not necessarily considered as an independent error source for DL-AoD.
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· Do not consider RSRP/RSRPP measurement error as an independent error source for DL-AoD.

SFN initialization time for TDOA
The ambiguous SFN initialization time may cause failure of SRS reception at the TRP side. However, it is quite difficult to identify how the failure of SRS reception at the TRP side affects the reliability of UL TDOA determination. Therefore, SFN initialization time is not necessarily considered as an independent error source for UL TDOA.

Proposal 2: 
· Do not consider SFN initialization time as an independent error source for TDOA.

Boresight direction of DL PRS and beam information
Similar to the NR-RTD-Info for DL TDOA positioning, different beam angle error of different TRPs would have an influence on the DL AoD positioning accuracy. Given that the boresight direction represents the angle of the antenna array, boresight direction of DL PRS can be considered as an error source. As for the other detailed information included in NR-TRP-BeamAntennaInfo, several companies pointed out in the last meeting that it is too complex for modelling. Therefore, a possible way is to consider only boresight direction out of beam information as an error source for AoD.

Proposal 3: 
· Boresight direction of DL PRS and beam information can be considered as error sources.

Inter-TRP synchronization error DL-TDOA
It was already agreed that inter-TRP synchronization in the assistance data is considered as an error source for UE-based positioning integrity mode. We do not see any reason not to apply the same to UE-assisted DL-TDOA. Therefore, we propose considering inter-TRP synchronization error as an error source for UE-assisted DL-TDOA.


Proposal 4: 
· Consider inter-TRP synchronization error as an error source for UE-assisted DL-TDOA.

Conclusion
In this contribution, we have the following proposals:
Proposal 1: 
· Do not consider RSRP/RSRPP measurement error as an independent error source for DL-AoD.
Proposal 2: 
· Do not consider SFN initialization time as an independent error source for TDOA.
Proposal 3: 
· Boresight direction of DL PRS and beam information can be considered as error sources.
Proposal 4: 
· Consider inter-TRP synchronization error as an error source for UE-assisted DL-TDOA.
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