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1	Introduction
A LS from RAN2 in [1] is sent to RAN1 to confirm with RAN1 on the working assumption for the decision method for the bound distribution of error sources. Besides, RAN2 is also ask RAN1 to provide feedback for whether beam-related information are error sources for DL-AOD and whether DNU flag is needed, and the LS is copied below for reference.
	During the discussion on RAT-dependent positioning integrity, RAN2 has reached the following working assumption regarding the decision method for bound distribution of error sources:
Working assumption:
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN
In addition, RAN2 also has two questions to RAN1:
Q1: Are beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) error sources for DL-AOD positioning?
Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?
ACTION: RAN2 respectfully asks RAN1 to provide the feedback on the two questions and indicate whether they have any concern on the working assumption.


This contribution discusses the questions above from RAN1’s perspective, and the corresponding proposals are provided based on the analysis.
2	Discussion 
In the procedure of integrity for GNSS, LMF send assistance data and TIR value to request UE to measure the GNSS signal, while UE first identify the error distributions of each source using given assistance data, and then, use the known distribution for each error source and TIR calculate the PL and report this with measurement result to the LMF to identify the trustworthiness. Refer to the error distributions of each source, it can be express as 
P (Error > Bound for longer than TTA | NOT DNU) <= Residual Risk + IRallocation
where the parameter of Bound, DNU (Do Not Use), Residual Risk and IRallocation can be obtained by the assistance data from LMF. That is to say, the network will ensure that the probability of positioning error larger than bound for longer than Time-to-Alert (TTA) should less than or equal to the integrity risk probability (Residual Risk + IRallocation provided by LMF) under the condition that all the assistance data are within its validity period (NOT DNU). For example, it should be ensured that the probability of positioning error larger than 10 m for longer than 10 ms should less than or equal to 5% according to some valid positioning assistance data. According to the analyzation above, we can find that the bound is related to the distribution of the residual errors, which can be decided by LMF implementation. In addition, since “DNU” indicate the invalidity of an error source for a time duration, this definition is essential to identify the reliability of the assistant data for RAT dependent positioning. However, how to obtain the “DNU” should be further discussed. In our perspective, we do not think the UE and/or TRP have the capability to provide DNU flag based on the measurement results. If UE and TRP can determine the measurement results are DNU or not, it can drop the measurement results directly other than report them. Considering that all the measurement results should be reported in current positioning measurement, whether it can satisfy the measurement requirement is determined by RAN4, we think it should be left to LMF implementation to decide the DNU flag.
Proposal 1: RAN1 confirms the working assumption for the decision method for bound distribution of error sources.
Proposal 2: The definition for “DNU” in GNSS can be reused for RAT dependent positioning. And the determination method for DNU flag should left to LMF implementation.
During the RAN1#111 meeting in Rel-18 SI, the following conclusion was made by RAN1 that no consensus can be reached on whether beam information (NR-TRP-BeamAntennaInfo) and boresight direction of DL PRS (NR-DL-PRS-BeamInfo) are error sources or not for DL-AoD, which can be shown as follows:
	Conclusion
· RAN1 could not reach consensus on whether beam information (NR-TRP-BeamAntennaInfo) and boresight direction of DL PRS (NR-DL-PRS-BeamInfo) are error sources or not for DL-AoD for UE-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


Considering that the UE may be configured with boresight direction to obtain spatial direction information via higher layer parameter DL-PRS-BeamInfo for each PRS resource. The granularity of dl-PRS-Azimuth in this IE is 1 degree, and the range is between 0 and 359. When the dl-PRS-Azimuth-fine is enabled, the scale factor is 0.1 degrees and the range can be 0 to 0.9 degrees. That is to say, the total azimuth angle of the boresight direction is given by dl-PRS-Azimuth + dl-PRS-Azimuth-fine if dl-PRS-Azimuth-fine is provided. Besides, the granularity of dl-PRS-Elevation in this IE is 1 degree, and the range is between 0 and 180. When the dl-PRS- Elevation-fine is enabled, the scale factor is 0.1 degrees and the range can be 0 to 0.9 degrees. Considering that spatial information is used in DL-AoD positioning to estimate the UE’s location, we think boresight direction of DL PRS can be an error source in UE-based positioning integrity mode. The model of DL-PRS boresight direction error can be same as AOA measurement error for UL-AOA, which can be uniform distribution or normal distribution in our view. 
In addition, it can be found that beam information of DL PRS (NR-TRP-BeamAntennaInfo) is also transmitted by LMF as assistant data in DL-AoD positioning. However, other than the boresight direction (DL-PRS-BeamInfo) with azimuth and elevation, it also include beam power information which provides the relative power between DL-PRS Resources for the angle given by azimuth and elevation. The granularity of nr-dl-prs-RelativePower in this IE is 1 dB, and the range is between 0 and 30 dB. When the nr-dl-prs-RelativePowerFine is enabled, the scale factor shorten to 0.1 dB and the range can be 0 to 0.9 dB. Considering that it is difficult to establish a unique model based on power and angle information, additional power information makes it difficult to model beam information of DL PRS.  Therefore, it is not recommended to identify beam information of DL PRS as an error source from our perspective.
Proposal 3: Boresight direction of DL PRS can be identified as an error source for DL-AoD in UE-based positioning integrity mode. However, beam information of DL PRS should not be identified as an error source considering that it is difficult to establish a unique model based on power and angle information provided by NR-TRP-BeamAntennaInfo.
3	Conclusion
In this contribution, the error sources for DL-AOD and necessity of DNU flag are discussed with the following proposals to answer them:
Proposal 1: RAN1 confirms the working assumption for the decision method for bound distribution of error sources.
Proposal 2: The definition for “DNU” in GNSS can be reused for RAT dependent positioning. And the determination method for DNU flag should left to LMF implementation.
 Proposal 3: Boresight direction of DL PRS can be identified as an error source for DL-AoD in UE-based positioning integrity mode. However, beam information of DL PRS should not be identified as an error source considering that it is difficult to establish a unique model based on power and angle information provided by NR-TRP-BeamAntennaInfo.
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