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Introduction
[bookmark: _Hlk510705081]In Rel-16 native NR positioning support was standardized. At RAN#90 a new WI was approved on enhancements in Rel-17 to positioning [1]. This contribution discusses our views on the enhancements related to NLOS/multipath migitation. Our companion contributions discuss our others views [2-6]. The objective from the WID is to    
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]
Discussion  
LoS/NLoS indicators
At RAN1#106 the following agreement was reach on LoS/NLoS indicators and the FFS point was discussed extensively at the last RAN1 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
The parameter values for LoS/NLoS can be handled by RAN2/3 as part of the signaling discussions.
Observation 1: LoS/NLoS indicator values can be decided by RAN2 and RAN3 since we have already sent the parameter LS.   
Two agreements on the asscoation of indicators were reached at RAN1#106-b: 
Agreement:
· 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
Agreement:
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
· FFS: Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD
· FFS: Whether the above bullets apply to additional path measurements.
Proposal 1: For UE-based indicators confirm the working assumption on Option 1. 
On the FFS point for indicators relevance for Rx beam index it is not clear what benefit it would bring. The UE will naturally, as part of DL-AoD reporting, indicate the Rx beam index information if more than one measurement is made with a given Rx beam. There is no need for additional agreement in our understanding. In addition, if the UE detects different values of the RSRP of the first path or detects different probability/possibilities of the LoS path depending on the UE Rx beam, the UE may choose the best Rx beam and report LoS/NLoS indicator for the best beam. We do not see a necessity to consider the dependency of LoS/LoS indicator with Rx beam.
Proposal 2: Do not support additional LoS/NLoS indicator dependency on Rx beam index reporting. 
[bookmark: _Hlk71352465]Multipath reporting enhancements 
At RAN1#106 the following agreements on multipath reporting enhancements were reached: 
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:
· 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
For the number of paths it is important to provide the UE/TRP the opportunity to report the paths that they measure as significant. For that reason we support at least N =8 for the number of paths that can be reported. 
Proposal 3: Support at least N =8 additional paths.
There was some discussion of different options for the criteria the UE/TRP will use to determine which paths to report. In our view the Rel-16 methodology should be used again and it can be left to UE/TRP implementation. 
Proposal 4: Do not support definiting criteria related to additional path selection/reporting and leave it up to UE/TRP implementation.
Conclusion
We made the following observations and proposals in this paper: 
Observation 1: LoS/NLoS indicator values can be decided by RAN2 and RAN3 since we have already sent the parameter LS.   
Proposal 1: For UE-based indicators confirm the working assumption on Option 1.
Proposal 2: Do not support additional LoS/NLoS indicator dependency on Rx beam index reporting.
Proposal 3: Support at least N =8 additional paths.
Proposal 4: Do not support definiting criteria related to additional path selection/reporting and leave it up to UE/TRP implementation.
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