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1. Introduction
At the RAN#91-e meeting, updated WID on NR positioning was agreed [1]. The work item includes RAN1-led 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 objective of this work item also includes the support of GNSS enhancements.  
The specific objectives of this work are:
· 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, RAN2, RAN3, RAN4]
· 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, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

Notes: 
Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)
RAN working groups will take into account the work from other working group SA/CT which involves same objectives.
· The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping.

In this contribution, we present our view on UL-AoA enhancements for Rel-17 NR positioning.
2. Assistance signaling for measurements
Regarding enhancements of assistance signaling for UL-AoA/ZoA, the following agreement was made at the last meeting [2].
Agreement:
· Uncertainty range for expected UL AoA/ZoA is defined as follows 
· Expected azimuth angle of arrival as (φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)
· φAOA - expected azimuth angle of arrival, ΔφAOA – uncertainty range for expected azimuth angle of arrival
· Expected zenith angle of arrival as (θAOA - ΔθAOA/2, θAOA + ΔθAOA/2)
· θAOA - expected zenith angle of arrival, ΔθAOA – uncertainty range for expected zenith angle of arrival
· Select one of the following coordinate system alternatives for signaling UL AoA/ZoA assistance information
· Alt.1: Only GCS is supported for AoA/ZoA assistance information indication
· Alt.2: Both GCS and LCS are supported for AoA/ZoA assistance information indication
FFS: Additional signaling for AoA/ZoA assistance information (expected value and uncertainty range)

In Alt.1, UL-AoA/ZoA assistance information is delivered in GCS only. If a gNB needs to use the assistance information in LCS, the gNB is required to translate the information from GCS to LCS. In Alt.2, since the assistance information can be delivered in not only GCS but also LCS, the gNB is not required to translate the information from GCS to LCS. In case a gNB uses an information data in LCS, the gNB can translate the information including the UL-AoA/ZoA assistance information between GCS and LCS. Hence, we slightly prefer Alt.1 since Alt.1 is more straightforward than Alt.2. If Alt.2 is supported, it should be clear how much the complexity of translation can be reduced at the gNB.
Proposal 1:
· We slightly prefer the following alternative for signaling UL-AoA/ZoA assistance information
· Alt.1: Only GCS is supported for AoA/ZoA assistance information indication
UL-AoA/ZoA method can be considered combining with other positioning method(s) (e.g. UL-TDOA, Multi-RTT). The UL-AoA/ZoA assistance information would be beneficial to obtain positioning metric for not only UL-AoA/ZoA method but also other positioning methods. Therefore, we think that the UL-AoA/ZoA assistance information should be supported to use for other positioning methods in addition to UL-AoA/ZoA method.
Proposal 2:
· UL-AoA/ZoA assistance information should be supported to use for other positioning methods (e.g. UL-TDOA, Multi-RTT) in addition to UL-AoA/ZoA method

3. Conclusion
In this contribution, we discussed on potential enhancements for Rel-17 UL-AoA positioning. Based on the discussion, we made following proposals.
Proposal 1:
· We slightly prefer the following alternative for signaling UL-AoA/ZoA assistance information
· Alt.1: Only GCS is supported for AoA/ZoA assistance information indication
Proposal 2:
· UL-AoA/ZoA assistance information should be supported to use for other positioning methods (e.g. UL-TDOA, Multi-RTT) in addition to UL-AoA/ZoA method
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