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Introduction
In the approved new WI for positioning enhancement [1], one direction is to study the enhancement of information reporting for multi-path or NLOS mitigation.· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

This contribution discusses the LOS/NLOS related aspects and potential enhancement.
Discussion on NLOS/LOS Indication
In RAN1#106bis-e, the following working assumption was reached:Proposed working assumption:
Supported LoS/NLoS indicator values are [0, 0.1, …, 0.9, 1] (in steps of 0.1) with the values corresponding to the likelihood of LoS.
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS
· Note: A UE does not have to support the 0.1 step size or all the values in the set and can choose to only report from a subset including the subset [0,1]. Whether a UE capability is defined to differentiate between reporting of hard and soft values can be further discussed.
· FFS: Define a capability allowing the UE to indicate whether the UE can support the step size of 0.1 (soft values) or it can only support values in the subset [0, 1] (hard values)

Another related agreement on NLOS/LOS Indication was approved in RAN4 #106 meeting:Agreement:
For LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. 
· FFS: the number of discrete values to be supported
· Note: This does not preclude using binary values only which is up to UE/TRP implementation
· Note: Single-indicator means that one value in the interval [0, 1] is used for the LoS/NLoS indication



In case of soft LOS/NLOS indication, the UE can report either the binary or the discrete values depending on the measurement and calculation. If a UE only supports the hard indication, only binary report is possible. Thus, if the gNB/LMF does not know if binary or soft values are received for NLOS, there is an ambiguity: if a “1” is reported, the gNB/LMF does not know how to interpret it if it does not know the quantization granularity. In order to ensure the same understanding of the indicated value in the UE and the LMF, the UE first need to report its capability on soft indication or hard indication, and then the gNB/LMF could understand the LOS/NLOS indication according to the related capability report.
Proposal 1: The support of whether to use soft LOS/NLOS indication or hard LOS/NLOS indication is based on UE capability.
LoS/NLoS indicators for UE-based positioning
In RAN1#106bis-e, the following agreement and working assumption was reachedAgreement:
· For UE-based positioning, support the following options for LoS/NLoS indicators within positioning assistance data: 
· Option 1 (Working assumption): LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
· Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource


The LMF can optionally associate UE-based LoS/NloS indicators with each DL PRS resource for each TRP or each TRP in different scenarios. Refer to option 1 above: although LoS path is possible in different beam direction from micro-wave perspective, the corresponding measured RSRP for each direction would be quite different. The Los/Nlos indicator only matters to those paths/directions which can be received above certain power level.
Proposal 2: For UE-based positioning, confirm the working assumption of RAN1#106b-e and support the following options for LoS/NLoS indicators within positioning assistance data: 
· Option 1 : LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource.
 Number of Additional path reporting Modified Proposal
Select one of the following options for additional N path reporting criteria at RAN1#107: 
· Option 1: UE/TRP reports the strongest paths as additional paths.
· Option 2: UE/TRP reports the N-paths within a defined time window relative to the first path
· Option 3: UE/TRP reports additional paths when the UE/TRP is uncertain that the first path is correct
· Option 4: UE/TRP reports additional paths which are above a power threshold
· Option 5: UE/TRP reporting of additional paths is left to implementation (i.e., Rel-16 behavior) 


In our view, each additional N path reporting criteria proposed in literature has both advantages and disadvantages. It is not desirable for specification to adopt any one the proposed detection method.  Thus, we prefer Option 5, i.e., UE/TRP reporting of additional paths is left to implementation at least for timing based methods. 
Proposal 3: UE/TRP reporting of additional paths for DL-TDOA, UL-TDOA, and multi-RTT methods can be left to implementation.
Conclusion
This contribution discusses the LOS/NLOS related aspects and potential enhancement. Observations and proposals are summarized as follows: 
Proposal 1: The support of soft LOS/NLOS indication or hard LOS/NLOS indication is based on UE capability.
Proposal 2: For UE-based positioning, confirm the working assumption of RAN1#106b-e and support the following options for LoS/NLoS indicators within positioning assistance data: 
· Option 1 : LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource
Proposal 3: UE/TRP reporting of additional paths for DL-TDOA, UL-TDOA, and multi-RTT methods can be left to implementation.
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