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1. Introduction
[bookmark: _Hlk30969022]The Rel-17 WID of NR positioning enhancement was approved in RAN#90e [1], including the following RAN1-centric objective of study the enhancements for multipath/NLOS mitigation:
	· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]


In this contribution, we will present our views on multipath/NLOS mitigation for NR positioning. Evaluation results for NLOS mitigation are also presented for assisting the discussion. 
2. Discussions
It was agreed to support reporting N = 8 additional paths in DL-TDoA and multi-RTT and it was agreed to report the PRS-RSRPP measurement of each path:
	Agreement
· For enhanced multipath reporting support N=8 for the value of maximum number of additional paths.
· Define a UE capability for the UE to report its supported value of maximum number of additional paths (no larger than 8)

Agreement
· Support the LMF to request DL PRS-RSRPP together with timing measurement as part of DL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths. 
· Support the LMF to request UL SRS-RSRPP together with timing measurement as part of UL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths


In DL-TDoA and multi-RTT measurement reporting, the PRS RSRP measurement is reported. Thus, the DL PRS-RSRPP measurement of each additional path can be reported through a differential RSRP with reference to the RSRP of the corresponding PRS resource. That can reduce the reporting signaling overhead.
Proposal 1: Support reporting differential RSRP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT.
Proposal 2: support reporting differential RSRP for the SRS-RSRPP measurement report in UL-TDOA and multi-RTT. 
The issue of reporting additional paths for DL-AoD was discussed in previous meeting. We have agreed to support RSRP of the first arrival path of PRS resource. With respect to the first arrival path, the UE can also report the AoD measurement on one or more additional paths. Besides the RSRP, the UE shall also report the relative time-of-arrival for each additional path.  To combat the negative impact of multipath on NR positioning, another method is to enhance the multipath based measurement and reporting.  The following agreements were made accordingly in RAN1#105-e meeting:
[bookmark: _Hlk83764750][bookmark: _Hlk78921451]Proposal 3: In DL-AoD measurement reporting, the UE reports the PRS-RSRPP and relative time-of-arrival of each additional paths.
Similar to the maximum number of UL-AoA values for the first path, the maximum number of UL-AoA values per addition path here can be 8. Furthermore, the TRP can report the UL-AoA value for the first arrival path per SRS resource in UL-AoA positioning method, as agreed in 8.5.2. Thus, the TRP can also report N additional paths in UL-AoA positioning method. The TRP can report one or more UL-AoA values for each reported additional path and the UE can also report the relative time-of-arrival and RSRP measurement of each reported additional path.
[bookmark: _Hlk83764760]Proposal 4: In UL-AoA, the TRP can report one or more additional paths and the TRP can report one or more UL-AoA values, SRS-RSRPP and relative time-of-arrival for each additional path.
3. Conclusions
In this contribution, we discussed the issue of multipath/NLOS mitigation and evaluation results are also provided. Accordingly, the following observations and proposals were made:
Proposal 1: Support reporting differential RSRP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT.
Proposal 2: support reporting differential RSRP for the SRS-RSRPP measurement report in UL-TDOA and multi-RTT. 
Proposal 3: In DL-AoD measurement reporting, the UE reports the PRS-RSRPP and relative time-of-arrival of each additional paths.
Proposal 4: In UL-AoA, the TRP can report one or more additional paths and the TRP can report one or more UL-AoA values, SRS-RSRPP and relative time-of-arrival for each additional path.
4. Reference

RP-210903 Revised WID on NR Positioning Enhancements


