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1 Introduction
At RAN1 #106-e meeting, the following agreements were reached with regards to this sub-agenda: 
	Agreement:
The maximum number of UL-AOAs values (pair of AOA & ZOA values) to be reported per SRS resource for the first arrival path corresponding to the same timestamp is 8.

Conclusion:
It is up to RAN3 to decide how to support indication of UL AoA/ZoA assistance information in LCS for LCS to GCS translation

Agreement:
Further study and conclude whether association of UL-AOA, UL-TDOA, Multi-RTT measurements with ARP (Antenna Reference Point) information is supported at RAN1#106bis-e.

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



In this paper, we present our views on the remaining issues related to enhancements on UL AoA positioning.
2 Reporting of path-RSRPs 
To show how path-RSRP reporting could be useful, we employ a Machine-Learning-type RTT+AoA framework which exploits such Angle/delay/Power information. We model the RTT-AoA distribution and train the neural network to extract features of the 2D channel to derive likelihood for  performing likelihood fusion across measurements from different cells. For example, in the figure shown below, we plot a Power/Delay/Angle Heatmap of one of the channels. From such a heatmap it is clear that there is a lot of information that can be extracted, and reporting to the location entity multiple AoA and timing measurements would be helpful in advanced fusing algorithms.  
[image: ]   
For the scenario of UMI 4 GHz case (with Delta tau modelling) we run the positioning algorithm with and without path-RSRP reporting. We observe below that there is a non-trivial performance improvement, especially for the 50% horizontal positioning error. 
[image: ]
Proposal 1: Support a gNB to report the path-RSRP power associated with (AoA, RTOA, Rx-Tx) measurements for the first (and additional) arrival paths. 
3 Conclusions
Overall, we make the following proposals on beneficial enhancements to be specified during NR Rel-17 WI phase:
Proposal 1: Support a gNB to report the path-RSRP power associated with (AoA, RTOA, Rx-Tx) measurements for the first (and additional) arrival paths. 
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