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[bookmark: _Ref513464071]Introduction
In RAN1 #104bis-e, the agreements related to UL-AoD enhancements were made [1]. In this contribution, enhancements related to UL-AoA are described and proposals are made.
Improving accuracies of UL AoA
	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 RAN1#104bis-e, it was agreed to signal expected UL AoA/ZoA and uncertain range from the LMF to gNB/TRP. Such assistance information can aid gNB/TRP to align its reception beam to receive SRS or SRS for positioning transmitted from the UE. 
In TS 38.455, UL-AoA are expressed in GCS and LCS-to-GCS translation is provided optionally which is provided by the gNB to the LMF [2].  Thus, expected and uncertainty related to UL AoA/ZoA can also be transferred from the LMF to the gNB in terms of GCS as gNB/TRP is capable of converting GCS to LCS. In addition, by transferring information only in GCS, additional overhead can be reduced in signalling. Thus the following proposal is made.
Proposal 1: With regards to coordinate system for uncertainty range for expected UL AoA/ZoA , support Alt. 1 “Only GCS is supported for AoA/ZoA assistance information indication”
In addition, the following proposals are made in [3] as the result of discussion.
	· Signaling of AoA/ZoA assistance information (expected value and uncertainty range) is also supported for UL-TDOA and Multi-RTT positioning methods
· Whether RAN1 needs to provide some guidance to other WGs in terms of functionality for AoA/ZoA assistance information or all other signalling/procedure details related to AoA/ZoA assistance information can be discussed directly in RAN2/RAN3?


[bookmark: _Hlk71498653]It was discussed whether the uncertainty range for expected UL AoA/ZoA is supported for both UL-TDOA and multi-RTT. For UL-TDOA, it can be beneficial for UL timing based approach to use expected and uncertain range in AoA/ZoA estimation at the gNB/TRP to improve RSRP at the receiver. Similarly, for multi-RTT, expected and uncertainty of AoA/ZoA at the gNB/TRP will be helpful to obtain more accurate AoA/ZoA at the gNB/TRP.
Proposal 2: Support AoA/ZoA assistance information (expected value and uncertainty range) transferred from the LMF to gNB/TRP for UL-TDOA and multi-RTT
Further signalling details related to UL AoA/ZoA can be discussed in RAN2 and RAN3. RAN1 may assist the discussion if a request for input is received from other working groups.
Conclusion
The following proposals are made in this contribution:
Proposal 1: With regards to coordinate system for uncertainty range for expected UL AoA/ZoA , support Alt. 1 “Only GCS is supported for AoA/ZoA assistance information indication”
Proposal 2: Support AoA/ZoA assistance information (expected value and uncertainty range) transferred from the LMF to gNB/TRP for UL-TDOA and multi-RTT
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