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Introduction
In this paper, we discuss the remaining issues for multi-path reporting for DL-AoD and DL-TDOA/Multi-RTT.

Multi-path DL-AoD
There were discussions on support of multi-path DL-AoD in RAN1#107-e [1]. The motivation of supporting multi-path DL-AoD is to allow AoD estimation for additional paths, shown in Figure 1, similar to, but with the different algorithm from the phase-based angle detection of AoA. This should be natural and can be simply verified based on the existing DL AoD angle calculation principle.
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[bookmark: _Ref94186567]Figure 1 Multi-path DL-AoD with a reflector/scatterer

However, we do acknowledge that given the current situation on first path RSRPP based DL-AoD, including TOA reporting, PRS-RSRPP reporting, diversity handling, and absolute/differential mapping, supporting DL-AoD with additional path RSRPP reporting should be postponed.
Observation 1: Support of the first path RSRPP based DL-AoD should be the top priority.
Proposal 1: Postpone support of additional path DL-AoD.

Multi-path DL-TDOA and Multi-RTT
As discussed in our companion paper [2], we think that a single reference should be used for additional path reporting across all resources, as shown in Figure 2.
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[bookmark: _Ref94172966]Figure 2 Additional path timing reporting in Rel-16
We have the following proposal for the reporting of RSRPP for additional paths.
Proposal 2: Support the following encoding scheme for DL PRS-RSRPP in DL-TDOA and Multi-RTT.
The main RSRPP values that serves as the reference for all the remaining RSRPP values (including the additional resource and additional paths) is reported with the absolute value using 7 bits according to Table 10.1.24.3.1-1 of TS 38.133, which is the RSRPP for the first path for a main DL PRS resource.
The remaining RSRPP values are reported with the double-sided differential value using 6 bits according to Table 10.1.24.3.2-2 of TS 38.133, including the additional paths for the main DL PRS resource, and the first path and additional paths for the other DL PRS resources.

Conclusion
In this contribution, we have the following observations and proposals for multi-path reporting enhancements.
Observation 1: Support of the first path RSRPP based DL-AoD should be the top priority.
Proposal 1: Postpone support of additional path DL-AoD.
Proposal 2: Support the following encoding scheme for DL PRS-RSRPP in DL-TDOA and Multi-RTT.
The main RSRPP values that serves as the reference for all the remaining RSRPP values (including the additional resource and additional paths) is reported with the absolute value using 7 bits according to Table 10.1.24.3.1-1 of TS 38.133, which is the RSRPP for the first path for a main DL PRS resource.
The remaining RSRPP values are reported with the double-sided differential value using 6 bits according to Table 10.1.24.3.2-2 of TS 38.133, including the additional paths for the main DL PRS resource, and the first path and additional paths for the other DL PRS resources.
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