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Introduction
[bookmark: _Hlk510705081]In RAN1 #106-e, some agreements with regards to the LoS/NLoS indicators were achieved in [1] as the following.
	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.


In RAN1 #106b-e, due to the limited time, other kinds of positioning assistance data enhancements were not further discussed. In this contribution, we present our views on this remaining issue.
NLoS mitigation  
According to [2], due to the limited resolution of CSI, LoS/NLoS path may not be distinguished by a single measurement, but it can be inferred from the variation pattern of CSI over time. Thus, some statistical characteristics of CSI can be used to compensate for the limited resolution of CSI [2][3]. And LoS/NLoS can be effectively distinguished based on binary hypothesis test by setting appropriate threshold. However, the calculation of statistical characteristic requires multiple measurements. Besides, these statistical characteristics are mainly used to characterize the randomness of LoS/NLoS conditions. Thus, in a fixed measurement time, the faster the UE moves, the more dramatic the channel changes, which results that the statistical characteristics under LoS/NLoS conditions both become larger. To better explain this phenomenon, the phase difference variance of CFR between two antennas in [2] is taken as an example of statistical characteristic, whose values at different UE speeds are shown in Figure 1. In the case of UE moving at high speed, if the same threshold is used as the low-speed UE, the detection probability of LoS/NLoS will be severely reduced. Therefore, the choice of threshold is closely related to the speed of UE. In order to better illustrate our observations, LoS/NLoS detection method based on phase difference variance of CFR between two antennas in [2] was taken as an example to evaluate the LoS/NLoS detection rate at different UE speed ranges. In the simulation, the threshold is fixed and the corresponding LoS/NLoS detection rates are showed in Figure 2.



Figure 1 Distribution of statistical characteristic at different UE speeds
[image: ]
Figure 2 LOS/NLOS detection probabilities at different UE speed with the same threshold
As can be seen from Figure 2, when the speed of UE is below 3 m/s, the detection rate of NLoS is less than 0.9. In addition, the detection rate of LoS is also below 0.9 when the speed of UE is higher than 10 m/s. Therefore, configuring the same threshold for UE at different speeds will result in a decrease in LoS/NLoS detection rates for certain speed ranges.
Observation 1: For binary hypothesis test based LoS/ NLoS recognition, configuring the same test threshold for UE at different speeds cannot guarantee high detection rates.
In order to further illustrate the relationship between the UE speed and the threshold setting, a number of simulations are carried out. Table 1 shows the threshold needed by different UE speed ranges in order to meet the detection probability of LoS/NLoS higher than 90%, and Figure 3 shows the corresponding detection probability of LoS/NLoS.
Table 1 Threshold corresponding to different UE speed ranges
	UE speed range (m/s)
	Threshold (dB)

	1~3
	-27.094

	3~10
	-17.1921

	10~80
	-9.0958


[image: ]
Figure 3 LoS/NLoS detection probabilities at different UE speed with corresponding thresholds
Compared with the simulation results in Figure 2, it can be found from Figure 3 that the detection rate of LoS/NLoS can be effectively improved by configuring different thresholds according to UE speed. Furthermore, the LoS/NLoS indicator can be calculated more accurately. Moreover, it also can be found from Table 1 and Figure 3 that in order to set the appropriate threshold, it is not necessary to know the exact speed of UE, only the approximate speed range of UE is required.
Observation 2: The accuracy of LoS/NLoS indicator can be effectively improved by configuring different thresholds according to UE speed.
Observation 3: The approximate informaion of UE speed range is sufficient for setting an appropriate threshold for LoS/NLoS recognition.
It can be seen from the above simulations and analyses, due to the limited resolution of CSI, it is difficult to distinguish LoS/NLoS from one CSI measurement, while statistical characteristics based on multiple measurements can effectively distinguish LoS/NLoS. However, to ensure the accuracy of classification, the threshold used to distinguish LoS/NLoS should be set according to UE speed range. Therefore, LMF can provide the speed information of target UE in positioning assistance data to effectively improve the recognition accuracy of LoS/NLoS. 
Proposal 1: Support LMF to provide the speed information of target UE in positioning assistance data.
Proposal 2: LMF may require UE/TRP to provide the speed information of target UE during positioning information request.
Conclusion
We made the following observations and proposal in this paper: 
Observation 1: For binary hypothesis test based LoS/ NLoS recognition, configuring the same test threshold for UE at different speeds cannot guarantee high detection rates.
Observation 2: The accuracy of LoS/NLoS indicator can be effectively improved by configuring different thresholds according to UE speed.
Observation 3: The approximate informaion of UE speed range is sufficient for setting an appropriate threshold for LoS/NLoS recognition.
Proposal 1: Support LMF to provide the speed information of target UE in positioning assistance data.
Proposal 2: LMF may require UE/TRP to provide the speed information of target UE during positioning information request.
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