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1. Introduction
[bookmark: _Hlk30969022]The Rel-17 WID of NR positioning enhancement was approved in RAN#90e [1], which only includes the following RAN1-centric objective:
	[bookmark: _Hlk57059510][bookmark: _Hlk30969040]RAN1 centric objectives:
· 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]
· 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]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


In this contribution, we will present our views on a few remaining issues on  DL-AoD enhancements. 
2. Discussions
We agreed to measure and report the RSRP of first path of DL PRS resource. Regarding the report of PRS RSRPP of the first arrival path, we could have two different alternatives:
· Alt1: the UE reports the path PRS RSRP measure of the first arrival path. The reported value is the linear average over the power contribution of received PRS signal on that particular path of REs that carry the DL PRS resource signal.
· Alt2: the UE can report both the DL PRS RSRP o the PRS resource and the PRS RSRP of the first path. For the first path, the UE can report the differential RSRP with respect to the DL PRS RSRP of the PRS resource. 
The benefit of the Alt2 is that the LMF would receive more information about the RSRP of PRS resource. Considering the UE could report the path PRS RSRP for more than one paths in one PRS resource, it is more efficient to report differential RSRP of each PRS RSRPP and RSRP of the PRS resource. 
[bookmark: _Hlk83764916]Proposal 1: For each PRS RSRPP reporting, the UE reports the differential RSRP with reference to the RSRP of the corresponding PRS resource.
In DL AoD measurement report, in addition to the RSRP of the first arrival path, the UE can also report the information of time of arrival of that path. The UE can measure and report the information of time of arrival of DL PRS resource that the UE reports RSRP. For each TRP, the UE measures a set of DL PRS resources and choose to report a few DL PRS resources with largest RSRP.  For those reported DL PRS resource of one TRP, the UE can indicate the relative time of arrival of them. For example, the UE reports the RSRP measurements of DL PRS resources of Tx beams of angle α and β. The UE also reports the relative time-of-arrival of DL PRS of Tx beams of angle α and β. That information would be helpful for the location server to refine the estimation of AoD.
[bookmark: _Hlk83764925]Proposal 2: For each reported PRS RSRPP, the UE can also report the time-of-arrival measurement of the corresponding path.
The function of reporting the RSRP of associated PRS resources, i.e., associated Tx beam for one PRS resource is specified in Rel-17. For that, the UE can be provided with a subset of PRS resources that are associated with one PRS resource. When the UE reports the RSRP measurement of that PRS resource, the UE can also report the RSRP measurement of PRS resources in the associated subset. For those associated PRS resources, the UE shall use the same Rx beam to measure them. This function can be used to implement the RSRP measurements on a few adjacent Tx beams. Thus, it is more efficient to report differential RSRP measurement with a reference to the RSRP of the PRS resource. 
Proposal 3: For the RSRP measurement of the subsets of PRS resource associated with PRS resource, the UE shall use the same Rx beam.
Proposal 4: The RSRP measurement of the subsets of PRS resource shall be reported as differential RSRP with a reference to the RSRP measurement of the associated PRS resource. 
The LMF can also provide the boresight direction information of each PRS resource for UE-assisted positioning.  Based on the boresight direction of each PRS resource, the UE can determine whether two PRS resources carry Tx beams that are adjacent to each other in spatial domain during the beam sweeping operation. For that, the UE can ‘assume’ they are associated, similar to the function of configuring associated subset of PRS resources. Thus, the UE can also report the RSRP measurement of PRS resources that are associated with one PRS resources.
Proposal 5: If the UE reports RSRP measurement of one PRS resource, the UE can report the RSRP measurement of PRS resources that are ‘associated’ with the PRS resource according to the boresight direction.  
3. Conclusion
In this contribution, we presented our views on enhancements for DL-AoD positioning. Based on the discussion, the following observation and proposals are provided:
Proposal 1: For each PRS RSRPP reporting, the UE reports the differential RSRP with reference to the RSRP of the corresponding PRS resource.
Proposal 2: For each reported PRS RSRPP, the UE can also report the time-of-arrival measurement of the corresponding path.
Proposal 3: For the RSRP measurement of the subsets of PRS resource associated with PRS resource, the UE shall use the same Rx beam.
Proposal 4: The RSRP measurement of the subsets of PRS resource shall be reported as differential RSRP with a reference to the RSRP measurement of the associated PRS resource. 
Proposal 5: If the UE reports RSRP measurement of one PRS resource, the UE can report the RSRP measurement of PRS resources that are ‘associated’ with the PRS resource according to the boresight direction.  
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