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In 3GPP RAN#90-e, a work item for Rel-17 NR positioning enhancements was approved and was updated in RAN#91-e [1]. One of the objectives of Rel-17 positioning WI, is about possible enhancements to mitigate/detect NLOS, as it can be found below [1]:

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

In this contribution, we present our views on potential techniques and required signalling to enhance NR positioning accuracy by mitigating multi-path/NLOS.

NLOS mitigation and specification impact

In order to mitigate NLOS path, RAN1 has already made couple of agreements. For example, it was agreed in RAN1# 105-e that subject to UE capability, UE can measure and report path specific PRS-PRS, as follows [2]:  

Agreement: For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path

Later in RAN1#106e, it was agreed that [3]:
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


In our view, path-specific PRS-RSRP based on the first detected arrival path can potentially mitigate NLOS/multi-path, but if the first detected path is not associated with LOS, e.g. for the case that LOS path is highly blocked, even the PRS RSRP of the first detected path cannot eliminate NLOS contribution to PRS-RSRP report.  We can envision two solutions for this issue. The first solution is to perform measurements within a time duration, in which UE is expected to receive LoS path. The configuration of such a time window can be indicated to UE by LMF, as part of assistance information, or it can be left to UE implementation. Figure 1 shows an example where PRS-RSRP for each PRS is measured within a time duration. 
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Figure 1: Paths that arrive out of the indicated time window W don’t contribute in PRS-RSRP measurements.


Another procedure that may identify NLOS impact on PRS-RSRP measurements is obtained once the relative PRS-RSRP, which is the relative power of the first detected path to the measured RSRP, is also measured and reported. Indeed, it was agreed in RAN1#105-e that:

Agreement:
For multipath reporting enhancements, study reporting from UE to LMF, relative timing of additional paths (additional to the first path) and the power (at least relative power) at least per DL PRS resource per additional path for at least DL-AoD reporting (the number of paths is part of the study).

The larger the relative PRS-RSRP, the larger contribution of the first detected path to the PRS-RSRP. In the example shown in Fig. 2, while PRS-RSRP from Beam2 is larger than that of Beam1, but the ratio of the first detected path to the PRS-RSRP is less for Beam2 in comparison with Beam1. The drawback of this approach comes from the case that the first detected path itself is not associated with a LOS path, e.g., due to severely blocked LOS path. 

Proposal 1: For both UE-based and UE-assisted methods, the relative power of the first detected path to the measured RSRP is also measured and reported, subject to UE capability.
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Figure 2: Relative PRS-RSRP measurements.



Conclusions
In this contribution, we provided our thoughts on potential techniques to enhance the positioning accuracy for the NR by meeting multi-path/NLOS. Based on views shared in this paper, we make the following proposals:


Proposal 1: For both UE-based and UE-assisted methods, the relative power of the first detected path to the measured RSRP is also measured and reported, subject to UE capability.
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