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1 Introduction
In RAN#90-e, the approved WI for Rel-17 positioning enhancement includes enhancement for UL-AoA positioning method for better angle-based positioning estimation. RAN1 started work on this WI in RAN1#104-e.  This contribution provides the further deliberation and detailing on remaining aspects for UL-AoA positioning method in Rel 17.


2 On Multipath reporting enhancement for UL-AoA
 Release-16 supports reporting of UL-SRS-RSRP, UL-AoA (azimuth and elevation) for positioning using UL-AoA method. The accuracy of positioning is heavily dependent on the LOS path and the precision with which the AoA of this path is estimated. Current standards, however, doesn’t capture the effect of first arrival path (FAP) neither in terms of first path power nor in terms first path AoA. This results in poor AoA estimation accuracy in scenarios where LoS path is weak compared to the NLOS paths.

In RAN1 #106-e following enhancement to AoA are agreed,

Agreement:
Reporting of one UL-RTOA and multiple UL-AOAs measurements for the first arrival path per SRS resource for positioning and per SRS resource for MIMO in a single gNB report to LMF is supported
· The above measurements are associated with SRS resource ID which is also reported to LMF
· FFS: Reporting of RSRP for the first arrival path
· Note: The use of SRS for MIMO resource is transparent to the UE
· FFS: Reporting of gNB Rx-Tx

Agreement:
Reporting of one gNB Rx-Tx time difference and multiple UL-AOAs measurements for the first arrival path per SRS resource for positioning in a single gNB report to LMF is supported 
· The above measurements are associated with SRS resource ID which is also reported to LMF
· FFS: Reporting of RSRP for the first arrival path

This enables the TRP to report the time of arrival of first arrival path (FAP-RTOA) and multiple FAP-AoAs to accurately estimate the AoA at LMF. Further during meeting it was discussed to provide FAP-RSRP as well along with the agreed FAP-RTOA and FAP-AoAs. Reporting of the FAP-RSRP with FAP-AoAs will be crucial  for scenarios where AoA is estimated based on beam angles. In such scenarios, FAP-RSRP allows the gNB to with following:
1. Identifying the alignment of beams with LoS direction. 
2. Improving the AoA estimation accuracy based on beam interpolation as shown in Error: Reference source not found.

Observation 1: In some scenarios, reporting first arrival path power is important for better accuracy of the AoA estimation at LMF.Figure 1: AoA estimation based on the weighted average of different beam directions.


Therefore, the gNB should report the FAP- RSRP along with FAP-RTOA and FAP-AoAs to LMF. These measurements help in mitigation of the NLOS measurements and provide the improved positioning performance. 

Proposal 1: For UL-AoA positioning, reporting of path- RSRP along with path-RTOA and path-AoA measurements for first arrival path from gNB to LMF should be supported.

3 Conclusion
This contribution provides following observation and proposal,

Observation: In some scenarios, reporting first arrival path power is important for better accuracy of the AoA estimation at LMF.

Proposal: For UL-AoA positioning, reporting of path- RSRP along with path-RTOA and path-AoA measurements for first arrival path from gNB to LMF should be supported.
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