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Introduction
[bookmark: _Hlk57059510]In RAN-91 meeting, the work item of NR Positioning enhancements [1] was approved. The detailed specific objectives on multipath/NLOS mitigation can be seen as follows:
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]
There are some agreements in RAN1-106 e-meeting [2], which can be seen as follows:
Agreement:
· For up to N>2 additional paths, support reporting relative timing (to the first detected path) in the measurement reports from UE to LMF for at least DL-TDOA and multi-RTT
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Support one of the following options for maximum value of N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32
Agreement:
· For multipath reporting enhancements, support reporting from TRP to LMF, angle, timing, for up to additional N>2 paths for at least UL-TDOA and multi-RTT.
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Down select between the following options for N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32
Agreement:
· Support LoS/NLoS indicators which are reported to the LMF for DL and DL+UL positioning measurements taken at UE for UE-assisted positioning or UL and DL+UL measurements at the TRP for NG-RAN assisted positioning. 
· Reporting from UE is subject to UE capability
· Positioning assistance data from LMF is enhanced for UE-based positioning by including LoS/NLoS indicators.
· FFS: Other kinds of positioning assistance data enhancements
· For LoS/NLoS detection method(s), there is no additional measurement IEs or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement).
· Note 1: No RAN4 requirements are expected for the LoS/NLoS indicators in RAN1’s understanding
· Note 2: LoS/NLoS indicators can be complementary to outlier rejection algorithms.

Agreement:
Reporting multiple UL-AoA values per additional path is supported for at least UL TDOA and multi-RTT.
· FFS: maximum number of UL-AoA values per additional path.
[bookmark: _Hlk80976305]Agreement:
For LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. 
· FFS: the number of discrete values to be supported
· Note: This does not preclude using binary values only which is up to UE/TRP implementation
· Note: Single-indicator means that one value in the interval [0, 1] is used for the LoS/NLoS indication
In this contribution, we focus on the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation.  
Multipath/NLOS mitigation
If there is a LoS path, it is much better to provide the information of LoS path. For UE-based positioning method, there is no need to report the indication of LoS path in the PRS measurement report. While for UE-assisted positioning method, it is necessary to report the indication of LoS path in the PRS measurement report or provide some assist information for LoS identification in the PRS measurement report, which depends on whether UE or LMF to decide the LoS/NLoS. Thus it is important to provide some information for LoS/NLoS identification. As agreed in RAN1-106 e-meeting, for LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. As for the number of discrete values, except 0 and 1, at least 0.25 and 0.75 should be included. Thus 4 discrete valued can be supported.
Proposal 1: Suggest to support 4 discrete values to be supported for LoS/NLoS indicators.
It was agreed in RAN1-106 e-meeting that for N>2 additional paths, support reporting relative timing in the measurement reports from UE to LMF for at least DL-TDoA and multi-RTT, and support reporting from TRP to LMF, angle , timing for at least UL-TDoA and Multi-RTT. As for the value of N, there are four options for down selection in this meeting. First, we think the value of N can be configurable for different environment with different number of detected path. After configuration of N, the UE can detect multi-path and report the measurement results of multi-path. If the number of detected path is less than N, UE need to report the number of detected path in the measurement report.
Proposal 2: The maximum value of N>2 additional path can be configurable.
Proposal 3: The number of reported path in the measurement report should be indicated.
In addition, in order to provide assisted information for LoS/NLoS identification, UE need to perform measurement before. Then it is necessary to consider which reference signal will be used for such measurements. In order to save the system overhead and reduce the measurement latency, it is better to reuse the PRS for LoS/NLoS identification measurement. And the LoS/NLoS can be determined by CIR or some other implementation methods.
Proposal 4: Support to reuse PRS for identifying LoS/NLoS.
Conclusion
In this contribution, we discussed about enhancements of information reporting from UE and gNB for multipath/NLOS mitigation. Based on above discussion, we provide the following proposals.
Proposal 1: Suggest to support 4 discrete values to be supported for LoS/NLoS indicators.
Proposal 2: The maximum value of N>2 additional path can be configurable.
Proposal 3: The number of reported path in the measurement report should be indicated.
Proposal 4: Support to reuse PRS for identifying LoS/NLoS.
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