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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN#91-e meeting, the Rel-17 WID of NR positioning enhancement we have the following conclusions on NR Positioning [1]: 
	· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including 
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.


In this contribution, we will propose our views on the potential enhancements on DL AoA positioning.
[bookmark: _Ref129681832]Discussion on DL-AoD positioning 
For the UL-AoA/DL-AoD positioning method, the accuracy of angle will directly affect the positioning accuracy, but the direct path (Beam#1) recognition is more critical. Therefore, in order to support the positioning accuracy in Rel-17, it is necessary to eliminate or compensate the indirect path (Beam#2) effects to improve the positioning accuracy.


Figure 1 DL-AOD model with multi-path
Observation 1: It is necessary to distinguish between Beam#1 and Beam#2.
In the case of no occlusion, if the UE reports the RSRP measurement of the first arrival path, the RSRP value can be used to effectively reduce the impact of multipath. In the case of obscuration, the UE can measure and report the time of arrival information of the DL PRS resources for which the UE reports RSRP. But we don’t know in advance whether there is occlusion, for each TRP, the UE only need to measure a set of DL PRS resources and choose to report a few DL PRS resources with largest RSRP.
Proposal 1: In DL-AoD measurement report, support the UE to report the information corresponds to PRS-RSRP and arrival time of the first arriving path.
In RAN1#104b-e [2], we made the following agreement ：
	Agreement:
Support the following enhancements under UE capability for both UE-B and UE-A DL-AOD positioning method 
· Enhancing the signaling to UE for the purpose of PRS resource(s) measurement and (for UE-A) report 
· FFS: The detailed signaling (e.g, the boresight direction for UE-A DL-AoD, further spatial information of PRS resources, processing prioritization of PRS resources).
· FFS: The following options
· Option 1: Enhancing the reporting to include the measurements of adjacent beams PRS resources that related with each other indicated by the assistance data.    
· Option 2: UE can be requested to measure and report on specific PRS resources.  


In our view,  A simple method to estimate the AOD is by taking the beam pattern with the highest quality and letting the AOD be the legacy direction of the beam pattern. However, the accuracy of the estimated AOD crucially relies on the beam width of the beam patterns, and the estimation error becomes larger when the beam width increases. However, if we introduce the measurements of adjacent beams PRS resources and use RSRP as the weight of the DL-AOD, it will improve the accuracy of the DL-AOD.
[bookmark: _Hlk60832504]Proposal 2: Support Option 1: Enhancing the reporting to include the measurements of adjacent beams PRS resources that related with each other indicated by the assistance data.  
Conclusions
In this contribution, we present our views on the additional scenarios for evaluation. Based on the discussion, we have the following observations and proposals:
Observation 1: It is necessary to distinguish between Beam#1 and Beam#2.
Proposal 1: In DL-AoD measurement report, support the UE to report the information corresponds to PRS-RSRP and arrival time of the first arriving path.
Proposal 2: Support Option 1: Enhancing the reporting to include the measurements of adjacent beams PRS resources that related with each other indicated by the assistance data.  
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