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Introduction
This contribution discusses Rel-17 UL-AoA enhancements specifically in the UL-AoA measurement report enhancement. 
Accuracy improvement for UL-AoA positioning 
UL-AOA measurement report enhancements

	Agreement:
· For the first arrival path measurements on SRS for positioning resource, 
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA}
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one-gNB Rx-Tx time difference}
· FFS additional option: gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA, one-gNB Rx-Tx time difference}
· All gNB measurements above are associated with SRS resource ID and timestamp, which are also reported to LMF
· For the first arrival path measurements on SRS for MIMO resource,
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA} 
· FFS: gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA} 
· All gNB measurements above are associated with SRS resource ID and timestamp, which are also reported to LMF
Note: The operation of SRS for MIMO is transparent to the UE



When the spacing of antenna array with elements exceeds λ/2 distance, there can be antenna pattern that has multiple side lobes. This may result in the ambiguity issue while selecting the direction for the UL-AOA reporting. To resolve the ambiguity, it was agreed to allow reporting multiple UL-AoAs.
[bookmark: _GoBack]In addition, in the previous meeting [1], it was agreed that gNB can report not only multiple UL-AoAs and but also related timing/power measurement results to LMF. The remaining issue is whether gNB reports either multiple SRS-RSRPs or single SRS-RSRP in the measurement report.
If gNB can measure SRS-RSRP for each UL AoA depending on gNB implementation, it would be allowed that gNB reports to LMF multiple SRS-RSRPs. But, because single timing information (UL-RTOA or gNB Rx-Tx time difference) is reported, it is doubt whether reporting multiple SRS-RSRPs is beneficial for providing better accuracy of positioning estimation than reporting single SRS-RSRP. Hence, we think if a benefit of reporting multiple SRS-RSRPs is not clearly justified, it does not need to introduce gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA or one-gNB Rx-Tx time difference }.

Proposal #1: 
· If a benefit of reporting multiple SRS-RSRPs is not clearly justified, it does not need to introduce gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA or one-gNB Rx-Tx time difference }.

Conclusion
In this contribution, we have discussed potential enhancements for UL-AOA positioning in Rel-17, and our proposal is summarized below. 
UL-AOA Report Enhancements
Proposal #1: 
· If a benefit of reporting multiple SRS-RSRPs is not clearly justified, it does not need to introduce gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA or one-gNB Rx-Tx time difference }.
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