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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in positioning multipath/NLOS mitigation/identification.

LoS/NLoS identification
The presence or absence of the LoS between the UE and the TRP significantly affects the positioning accuracy performance. In the current, the UE can report positioning measurements for multiple paths for a TRP, so the multiple paths can be used for positioning by location server, but it is difficult to assume that the first arrival signal path from a TRP is always the LoS signal path. To resolve this issue, following identification methods can be considered. 
Firstly, polarization property can be considered. The UE measures the polarization characteristic of the received signal and determines presence of an LOS in the link between the TRP and the UE using information on the difference between the transmission signal and the reception signal. And a more study is needed to see if the UE can evaluate the quality of the LoS determined based on the polarization characteristics.
As another approach, based on the fact that TRPs close to the UE have a very high probability of having a LoS signal path, the TRP(s) close to the UE can be used as a reference TRP with an assumption of having the LoS signal path. Based on the reference TRP, a RSTD threshold/window could be made for a target TRP for the LoS/NLoS identification. Figure 2 shows an example case. For example, the UE can determine a reference TRP based on RSRP measurements obtained from multiple TRPs. As shown in this figure, assuming the feasible location of the UE, the difference in distance between the UE and each TRP is determined within a specific range. In this example, RSTD threshold can be . That is, if the estimated RSTD between the reference TRP and the target TRP exceeds the threshold, the target TRP can be identified as NLOS. 
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[bookmark: _Ref53672953]Figure 2. An illustrative example of UEs in an indoor factory

The LoS exists with a high probability for the nearest TRP, but it is not always guaranteed so multiple reference TRPs for a specific target TRP need to be considered. In addition to the geometric information of TRPs, synchronization time error and/or intentional transmission delay in heterogeneous network could affect the threshold/window. 

Proposal 1:
· For LOS/NLOS identification, RAN1 needs to consider at least following method based on: 
· Polarization characteristic
· Propagation time difference threshold/window between a reference and a target TRP.

Based on several LOS identification methods including proposal 1, UE can properly determine whether the signal from certain TRP is LOS or NLOS. To fully utilize LOS/NLOS information, in UE-assisted positioning, UE does not necessarily to report positioning measurement (e.g., RSTD(s), UE Rx-Tx time difference, and etc.) corresponding to certain TRP determined with NLOS. Alternatively, LOS-likelyhood value can be reported in conjunction with positioning measurement where LOS-likeyhood value can be set 0 or 1 according to NLOS or LOS, respectively, or LOS-likelyhood value can determined between 0 and 1. For UE-based position, UE may exclude positioning measurement corresponding to certain TRP determined with NLOS when it calculate its positioning.  

Proposal 2:
· In order to increase the positioning accuracy, followings can be studied.
· UE does not necessarily to report positioning measurement (e.g., RSTD(s), UE Rx-Tx time difference, and etc.) corresponding to certain TRP determined with NLOS, or
· LOS-likelyhood value can be reported in conjunction with positioning measurement.

Conclusion
In this contribution, we have discussed positioning multipath/NLOS mitigation/identification, and our proposals are summarized below. 
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Proposal 1:
· For LOS/NLOS identification, RAN1 needs to consider at least following method based on: 
· Polarization characteristic
· Propagation time difference threshold/window between a reference and a target TRP. 
Proposal 2:
· In order to increase the positioning accuracy, followings can be studied.
· UE does not necessarily to report positioning measurement (e.g., RSTD(s), UE Rx-Tx time difference, and etc.) corresponding to certain TRP determined with NLOS, or
· LOS-likelyhood value can be reported in conjunction with positioning measurement.
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