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Discussion 
1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR positioning enhancements was approved [1]. The objective of this work item is revised in RAN #91 e-meeting [2]. The following objectives is included in this WI:
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

This contribution provides our views on multipath/NLOS identification and mitigation for NR positioning enhancement.
2      Consideration on the LOS/NLOS scenario 
2.1     LOS/NLOS identification

The NLOS detection is significant for improving the positioning accuracy. The NLOS scenario is extremely common and will cause the bias on the location estimation. Since there is no line-in-sight path, the statistical property of the multipath can be quite different from that of LOS. The multipath distribution of LOS follows a Ricean distribution, while the NLOS follows a Rayleigh distribution. To distinguish the two distribution, K factor is a typical criterion of judgement. The K factor can be derived by the amplitude of the strongest path and the variance of the multipath, both of which can be acquired by the power of multipath without additional information.
 Proposal 1:
The K factor derived from power of multipath should be used for LOS/NLOS identification.
Besides, for the positioning methods such as DL-AOD, the UE is aware of the Rx beams receiving the signals of different paths. By take the angle between the RX beams and the arriving time of the corresponding paths into consideration, the UE can better judge whether the environment is NLOS. For example, if the angle between two received path or the arriving time interval is too large, the second path is more likely to be a NLOS one, and by combining with the RSRP of the corresponding paths, whether the environment is LOS/NLOS can be indicated.
Proposal 2:

The angle, relative timing of additional paths can be used for LOS/NLOS identification as auxiliary information.
As shown in Fig 1, the line-in-sight path may be blocked, thus the first arriving path and the strongest arriving path may not be the line-in-sight one. If the path used for positioning is a refractive one, the accuracy of the positioning can be influenced because the acquired angle of department can’t reflect the actual position of the TRP. Since the NLOS path has a strong impact of the accuracy, with the identification of LOS/NLOS scenario, we suggest LMF can only use the measurements of LOS path at least for UE-based positioning.
Proposal 3:

At least for UE-based positioning methods, only the measurements of LOS path can be used.
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Fig 1 

2.2     LOS/NLOS indicators
In RAN1 #105 e-meeting [3], it has been agreed to study the LOS/NLOS indicators for DL, UL, and DL + UL positioning measurements at both UE and TRP at least for UE assisted. The LOS/NLOS indicator can also be useful for the UE-based positioning methods. Even if the LOS/NLOS indicators for UE-B methods may not be propagated from LMF to TRP, by reporting the indicator along with the positioning measurements to the LMF, the LMF can estimate the uncertainty of the positioning measurements and determine whether to estimate the location of UE with the measurements independently or modify the results with the received measurements in LOS scenarios.  
Proposal 4:

Rel-17 should support UE to report the LOS/NLOS indicators to LMF for UE-based positioning methods.
What’s more, as mentioned in sub clause 2.1, the TRP may not be aware of the scenario is NLOS dominated and the positioning accuracy can be inaccurate. For UE-B positioning methods, by propagating the indicators to TRP from LMF, the TRP can take the channel condition into consideration and guarantee the positioning performance. 
Proposal 5:

Rel-17 should support propagate the LOS/NLOS indicators from LMF to TRP for UE-based positioning methods.
Since the LOS/NLOS indicator is reported to LMF along with the measurements, the LMF can judge the certainty of the indicator with the measurement results itself, binary indicator is enough for LOS/NLOS indicator.

Proposal 5:

Binary value should be used for LOS/NLOS indicators for both UE-A and UE-B positioning methods.
3      Multipath reporting enhancement
As mentioned in section 2, the RSRP, angle and timing are useful for NLOS detection and improving the positioning accuracy. For the reporting from TRP to LMF, the information for each additional path should be reported. For the reporting from UE to LMF, the information at least per DL PRS resource per additional path should be reported at least for DL-AoD. 
Proposal 6: 

TRP should report angle, timing and power(RSRP) per additional path to LMF. 
Proposal 7: 

UE should report angle, timing and power(RSRP) per DL PRS resource per additional path to LMF at least for DL-AoD.
4      Conclusions 
In this contribution, we discussed potential positioning enhancements by enhancing the information reporting from UE and gNB for multipath/NLOS mitigation, and give the following proposals:
Proposal 1: The K factor derived from RSRP of multipath should be used for LOS/NLOS identification..
Proposal 2: The angle, relative timing of additional paths can be used for LOS/NLOS identification as auxiliary information.
Proposal 3: At least for UE-based positioning methods, only the measurements of LOS path can be used.
Proposal 4: Rel-17 should support UE to report the LOS/NLOS indicators to LMF for UE-based positioning methods.
Proposal 5: Rel-17 should support propagate the LOS/NLOS indicators from LMF to TRP for UE-based positioning methods.

Proposal 6: Binary value should be used for LOS/NLOS indicators for both UE-A and UE-B positioning methods.
Proposal 7: TRP should report angle, timing and power(RSRP) per additional path to LMF.
Proposal 8: UE should report angle, timing and power(RSRP) per DL PRS resource per additional path to LMF at least for DL-AoD.
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