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1. Introduction
At the RAN#90 meeting, new WID on NR positioning was agreed [1]. The work item includes objectives as follows:
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency. The specific objectives of this work are:
RAN1 centric objectives:
· 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 [RAN1]
· 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 [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.
Notes: 
· Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)
· The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping.

In this contribution, we present our view on DL-AoD enhancements for Rel-17 NR positioning.

2. Potential enhancements for improving accuracy
In the current NR, the angle based positioning mechanisms are supported such as DL-AoD and UL-AoA. In the DL-AoD mechanism, a UE measures RSRP of DL-PRS as positioning metric. In other words, a UE/NW (i.e. UE-based positioning/UE-assisted positioning) can calculate the UE’s location from the location information of TRP, the direction information of TRP Tx beams and the RSRP. When we consider the case that the UE is located to NLOS environment from a TRP, UE assisted DL-AoD positioning scheme based on RSRP reporting may be insufficient. For example, when a UE is located to NLOS or multi-path effective environment, the UE may calculate positioning metric by using an inappropriate direction of arrival beam and it may impact on positioning accuracy since RSRP information may be insufficient to identify whether the beam is NLOS or not.
[bookmark: _GoBack]In order to solve above issue in the UE assisted DL-AoD mechanism, one potential scheme is to use more information than RSRP. For example, when we consider multi-path information (e.g. arrival path timings to identify whether the beam is NLOS or not) in addition to RSRP for the calculation of positioning metric, the information on NLOS beam can be excluded for deriving UE’s location. Therefore, if UE assisted DL-AoD positioning scheme can consider not only RSRP but also multi-path information such as arrival path timings, we think the accuracy of DL-AoD can be improved.
Observation 1: 
· Rel-17 can consider using other information (e.g. arrival path timings) in addition to RSRP for UE assisted DL-AoD positioning.

3. Conclusion
In this contribution, we discussed on potential enhancements for Rel-17 DL-AoD positioning. Based on the discussion, we made following observation.
Observation 1: 
· Rel-17 can consider using other information (e.g. arrival path timings) in addition to RSRP for UE assisted DL-AoD positioning.
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