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Currently, NR Rel-17 positioning is in maintenance stage in RAN1, and the preliminary RAN1 specifications have been provided after RAN#94-e meeting [1]. In this contribution, we provide our views on the remaining issues of Multi-path/NLOS mitigation for Rel-17 NR positioning.
Discussions
2.1 Positioning assistance data enhancements
	Agreement in RAN1#106b-e:
· 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.


The LoS/NLoS indicator means UE/gNB has to scale or normalize the measurement results locally into a value between 0 and 1, which presupposes that the measurement result follows a linear distribution since UE cannot derive more detailed channel parameter distribution property. This kind of reporting also means the largest measurement result among different links may always be indicated as value 1. This is NOT TRUE! Some of channel parameters, for example Ricean K-factor (or delay spread), as shown in the Figure 1 below, which actually subjects to a normal distribution. For such non-linear distribution, it’s impossible for the UE to derive an indicator within [0, 1], which may limit the possibility to achieve better performance based on proper implementation. Since LMF is responsible for the location services, LMF can collect a bunch of measurement results from a mass of UEs. Therefore, it’s reasonable that LMF may have some priori information of the channel (e.g. the distribution of channel statistics), which can facilitate the LOS determination for UE.
[image: ]
Figure 1 PDF of Ricean K-factor for LOS and NLOS links
In addition, we think the prior channel statistics could be useful for both UE-based and UE-assisted positioning. 
· For UE-assisted positioning, LMF can provide the distribution of Ricean K-factor of the scenario to UE. UE may get a measured Rciean K-factor locally based on the measurement of one link (or reference signal). As discussed in last meeting, most companies didn’t agree to report the measured results (e.g. Rciean K-factor) from UE. It would be a problem that how UE can derive the LoS/NLoS indicator. From our point of view, UE can map the measured Ricean K-factor into confidence level (i.e. LoS/NLoS indicator) according to the distribution of Ricean K-factor of the scenario. This doesn’t mandate UE to measure the Ricean K-factor. It’s still up to UE on how to use the prior channel statistics. The prior channel statistics can help UE to derive the reported LoS/NLoS indicators. 
· For UE-based positioning, first of all, the LoS/NLoS indicator in positioning assistance data that we have agreed belongs to one of the prior channel statistics. However, only providing LoS/NLoS indicator in positioning assistance data maybe quite limited in some cases when the channel is dynamically time-varying. It would also be helpful for LMF to provide other kinds of prior channel statistics, e.g. distribution of Ricean K-factor of the scenario. Similar to UE-assisted positioning discussed above, this information may help UE to decide which link is a LoS/NLoS link when conducting location computation. 
Regarding the specification impacts to provide prior channel statistics, the assistance data can provide the distribution of Ricean K-factor or delay spread as mentioned in TR 38.901 including the mean value and the standard deviation.
Observation 1: The prior channel statistics provided in assistance data can facilitate UE to determine the confidence of LOS links for both UE-based and UE-assisted positioning.
Proposal 1: Support LMF to provide the priori channel statistics in positioning assistance data, at least considering the distribution of Ricean K-factor and/or the distribution of delay spread.
2.2 Report of PRS-RSRPP
Based the previous agreements so far, maximum N=8 additional paths have been introduced for DL-TDOA, UL-TDOA and Multi-RTT reporting enhancement. Further, LMF can request RSRPP together with timing measurement as shown in the following agreements, where the RSRPP reporting is applied to both the first path and additional paths.
	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
· 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. 


However, it is still not decided yet in RAN1 whether the RSRPP reporting should be an absolute power or relative power. 
Based on the LS R1-2200905 (R4-2202780) from RAN4, PRS-RSRPP may be reported by reusing absolute and differential PRS-RSRP measurement report mapping tables in TS38.133 clause 10.1.24.3.1 and 10.1.24.3.2 respectively. When differential reporting is used, PRS-RSRPP is reported as the difference in dB with respect to a reference measurement. RAN4 thinks it is up to RAN1/2 to decide what reference measurement would be for the PRS-RSRPP differential reporting.
In our view, reporting PRS-RSRPP for the first path should be the prerequisite of PRS-RSRPP for the additional paths. That is, if PRS-RSRPP for the additional paths exists, it should be reported together with PRS-RSRPP for the first path. Hence, for the sake of lower signalling overhead, we think PRS-RSRPP for the additional paths can always be differential RSRP measurement report with respect to the PRS-RSRPP for the first path where the additional paths and the first path should be derived from the same PRS resource.
Regarding the PRS-RSRPP for the first path, it is better to support both absolute and differential PRS-RSRP measurement report as RAN4 agreed. Specifically, if Rel-16 PRS-RSRP for a PRS resource is not requested or reported in a measurement result, absolute PRS-RSRPP should be used for the first path RSRPP. If Rel-16 PRS-RSRP for a PRS resource is reported, differential RSRP for the first path RSRPP can be reported with respect to the Rel-16 RSRP measurement report. 
In short, we have the following suggestion:
Proposal 2: For DL-TDOA and multi-RTT:
· PRS-RSRPP for the additional should be differential RSRP measurement report with respect to the PRS-RSRPP for the first path. 
· The PRS-RSRPP for the first path can be absolute report or differential RSRP report with respect to the Rel-16 RSRP measurement report. 

Conclusions
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