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1	Introduction
In RAN2#123 the following was agreed [1]:
Agreements:
The DNU flags are provided per TRP and per error contribution (e.g., TRP location, RTD, beam information, etc.) in a new IE NR-Integrity-ServiceAlert.
DNU flags for TRP/UE positioning measurements are not needed.
The 'Integrity Correlation Times', defining the minimum time interval beyond which two sets of assistance data parameters for a given error can be considered to be independent from one another, can optionally be provided for the integrity assistance data.
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results provided to the LMF from UE and/or NG-RAN.
The beam related information (Beam Bore-Sight Direction/Beam Antenna Information) are error sources for DL-AoD positioning.  FFS if RAN2 support signalling this information.

In this contribution, we will focus on the highlighted agreement about beam related information, providing our view about the FFS if RAN2 should support signalling this information. 
2	Discussion
In the UE based DL-AoD positioning method, position estimate is performed at the UE. As a consequence, as agreed during RAN2 #121-bis, also positioning integrity is performed at the UE side. It is well known that for the computation of the protection level (PL), the statistics of the error sources which are used for computing the position are needed. For DL-AoD positioning the UE makes use of Beam Bore-Sight Direction and Beam Antenna Information for computing its position. Errors in spatial information (beams directions) as well as in beam powers result from several kinds of impairments, including calibration errors and propagation. It seems then fully justified to include them in the overall error source budget. It is then straightforward to conclude that, for computing the integrity of such position estimate using DL-AoD method, statistical information that over bounds these error sources are needed. RAN1 did not conclude on the distribution of this error source, but, similar to what was decided for most other error sources, a Gaussian distribution can be assumed. It is characterized by two parameters: the mean and the standard deviation for NR-DL-PRS-BeamInfo and NR-TRP-BeamAntennaInfo (the mean parameter can be reinterpreted as the bias parameter in the paired overbounding).

Observation 1: In the DL AoD method, the calculation of PL by UE requires the knowledge of distribution over bounds of the Beam Bore-Sight Direction and Beam Antenna Information error sources. A gaussian distribution is assumed, characterized by 2 parameters: the mean and the standard deviation of Beam Bore-Sight Direction and Beam Antenna Information for each of these error sources.
The above observation highlights the need of signalling from LMF to UE of all the necessary beam-related information, such that the UE can compute the PL. However, current LPP specs (TS 37.355) do not provide any statistical information about the parameters of interest. For the beam antenna information these parameters are provided in the NR-TRP-BeamAntennaInfo IE (currently used by the location server to provide beam antenna information of the TRP) and include:
· nr-TRP-BeamAntennaAngles: this field provides the relative power between DL-PRS Resources per angle per TRP.
· Azimuth: this field specifies the azimuth angle for which the relative power between DL-PRS Resources is provided.
· Elevation: This field specifies the elevation angle for which the relative power between DL-PRS Resources is provided for the given azimuth.
For the Beam Bore-Sight Direction the parameters of interest are provided in the NR-DL-PRS-BeamInfo IE (currently used by the location server to provide spatial direction information of the DL-PRS Resources) and include:
· dl-PRS-BeamInfoSet: this field provides the DL-PRS beam information for each DL-PRS Resource of the DL-PRS Resource Set associated with this TRP. 
· dl-PRS-Azimuth: this field specifies the azimuth angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
· dl-PRS-Elevation: this field specifies the elevation angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
In both cases, statistical information about azimuth and elevations is needed at the UE for the computation of the PL, together with the distribution associated to such errors, which, however, could be fixed introducing the necessary LPP signalling similarly to what has been done for the other error sources.
Proposal 1: For DL-AoD positioning, RAN2 should support LPP signalling of beam-related information from LMF to UE. This information should include mean and standard deviation (integrity bounds) of Beam Bore-Sight Direction and Beam Antenna Information. Additionally, an Integrity Risk (IR) range for which the integrity assistance data is valid shall be added to the NR-DL-AoD-ProvideAssistanceData as proposed in the LPP running CR for RAT-dependent integrity.
Table 1 shows a possible mapping of the integrity bounds parameters of the TRP beam-related information to the current LPP specs (TS 37.355). In particular, integrity bounds related to the beam antenna information could be placed inside the NR-TRP-BeamAntennaInfo IE. On the other hand, integrity bound related to the beam boresight direction could be placed inside the NR-DL-PRS-BeamInfo IE.

[bookmark: _Ref146031120]Table 1. Mapping of the integrity bounds parameters of the TRP beam-related information to current LPP specs.
	Mode
	Method
	Error sources
	IE
	New Fields

	UE-based
	DL-AoD
	Beam Antenna Information
	NR-TRP-BeamAntennaInfoPerTRP-r17

	NR-TRP-BeamAntennaInfo-IntegrityBounds-r18 ::= SEQUENCE {
    mean-TRP-BeamAntennaInfoError-r18,
    stdDev-TRP-BeamAntennaInfoError-r18
}

	
	
	Beam Bore-Sight Direction
	[bookmark: _Hlk146032261]NR-DL-PRS-BeamInfoPerTRP-r16

	NR-DL-PRS- BeamInfo-IntegrityBounds-r18 ::= SEQUENCE {
    mean-DL-PRS-BeamInfoError-r18,
    stdDev-DL-PRS- BeamInfoError-r18
}



3	Conclusion
This document has made the following observations:
Observation 1: In the DL AoD method, the calculation of PL by UE requires the knowledge of distribution over bounds of the Beam Bore-Sight Direction and Beam Antenna Information error sources. A gaussian distribution is assumed, characterized by 2 parameters : the mean and the standard deviation of Beam Bore-Sight Direction and Beam Antenna Information for each of these error sources.
Proposal 1: For DL-AoD positioning, RAN2 should support LPP signalling of beam-related information from LMF to UE. This information should include mean and standard deviation (integrity bounds) of Beam Bore-Sight Direction and Beam Antenna Information. Additionally, an Integrity Risk (IR) range for which the integrity assistance data is valid shall be added to the NR-DL-AoD-ProvideAssistanceData as proposed in the LPP running CR for RAT-dependent integrity.
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