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Introduction
[bookmark: OLE_LINK1]In RAN1#110, for the solution for integrity of RAT dependent positioning techniques, the following agreements were made [1].
	[bookmark: _Hlk83924038]Agreement
· 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
· 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
· 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

Agreement
· For LMF-based positioning integrity mode, at least angle of arrival measurement 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)
· FFS: The error can be expressed as the error of the AoA/ZoA in LCS or GCS or the error of a defined function of AoA/ZoA in LCS.
· Note : Definition of “LMF-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, 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

Agreement
For LMF-based positioning integrity mode, ARP location (e.g., ARPLocationInformation in TS 38.455) is an error source for UL-AoA.
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity)
· 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
· Other error sources are not precluded

Agreement
For LMF-based positioning integrity mode, at least inter-TRP synchronization is an error source for UL-TDOA. 
· FFS : Specification impact of inter-TRP synchronization as an error source for UL-TDOA
· Note : Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857

Agreement
Study the distribution of RSTD, RTOA and UE/gNB Rx-Tx time measurement error considering the following aspects: 
· Whether TEG-related timing error is an independent error source from timing related measurement error (e.g., RTOA, RSTD, UE/gNB Rx-Tx time difference)
· Whether the measurement error is considered for each ToA or for the reported RSTD value
· Other Details (e.g., mean and standard deviation)
Note : it is encouraged to provide the evaluation assumptions used by companies (e.g., requirements in TS 38.101, TS 38.104, TS 38.133, evaluation assumptions in TR 38.857, LOS/NLOS probability, measurement algorithm) and results (e.g., error histogram) if evaluation is used to determine the distribution, mean and standard deviation or range of values of an error source.

Agreement
Study the distribution of arrival measurement error focusing on the following aspects 
· Whether the angle of arrival measurement error can be expressed as the error of the AoA/ZoA in LCS or GCS or the error of a defined function of AoA/ZoA in LCS
· Distribution of AoA measurement error for an NLOS/LOS link
· Other Details (e.g., mean, standard deviation)
Note: It is encouraged to provide evaluation assumptions (e.g., requirements in TS 38.101, TS 38.104, TS 38.133, evaluation assumptions in TR 38.857, LOS/NLOS probability, measurement algorithm) and results (e.g., error histogram) if evaluation is used to determine the distribution, mean and standard deviation or range of values of an error source.


In this contribution, we share the view on solutions for integrity of RAT dependent positioning techniques.
Discussions
Timing error at TRP/UE
In RAN1#110, It was discussed that timing error at TRP/UE can be an error source for determination of positioning integrity for RAT dependent positioning. For LMF-based positioning integrity mode, it was agreed that at least RSTD measurement for DL-TDOA, RTOA measurement for UL-TDOA, UE Rx-Tx time difference measurement for Multi-RTT and gNB Rx-Tx time difference measurement for Multi-RTT are considered as error sources for timing related measurements. On the other hand, for the relation to TEG, FL made the following proposal [2] but it was not agreed.
	FL Proposal 3-5
· Error sources related to TEG related TX/RX timing are at least the following:
· TRP TX timing error is an error source for UE-based positioning integrity mode for DL-TDOA and Multi-RTT
· TRP TX timing error and UE RX timing error is anare error sources for LMF-based positioning integrity mode for DL-TDOA and multi-RTT
· UE TX timing error and 
· TRP RX timing error for is are an error sources for LMF-based positioning integrity mode for UL-TDOA and Multi-RTT
· UE TX timing error is an error source for LMF-based positioning integrity mode for UL-TDOA and Multi-RTT
· UE RX timing error is an error source for LMF-based positioning integrity mode for DL-TDOA and Multi-RTT
· FFS : Whether TEG related timing error is an independent error source from timing related measurement error (e.g., RTOA, RSTD, UE/gNB Rx-Tx time difference)
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· FFS : whether TxRx timing error is an error source
· FFS : Other error sources are not excluded
· FFS : Specification impact of timing error as anthe error source



For the measurement errors on RSTD, RTOA and Rx-Tx time difference, these covers not only timing errors within the TEGs but also the ones between different TEGs. Therefore, they can reflect additional error possibilities that are not covered by the TEG margins. At the same time, even if RSTD, RTOA and Rx-Tx time difference measurement errors are small, the conservative UE/LMF may use the TEG margin to determine the range of the errors when the TEG margin is larger than the measurement errors. Therefore, even if the TEG margin and RSTD, RTOA and Rx-Tx time difference measurement errors are not completely independent, it may make sense to consider TEG margins as a separate error source.
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· Consider TEG margins as a separate error source

Conclusion
In this contribution, we have the following proposals:
Proposal: 
· Consider TEG margins as a separate error source
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