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[bookmark: _Ref513464071]Introduction
In RAN #105e, the agreements were made regarding studies related to multipath/NLOS mitigation for positioning. In this contribution, reporting enhancements related to multipath/NLOS mitigations are discussed and proposals are made.
Information reporting from UE and gNB 
LoS/NLoS indicator
The following agreement related to a study for LoS/NLos indicator was made in RAN1#105e. The UE may report either binary or soft values, determined by the UE, related to each detected path.
	Agreement:
· Study reporting of LoS/NLoS indicators for DL, UL, and DL+UL positioning measurements taken at both UE and TRP at least for UE assisted positioning. 
· Study the following options (or combinations of the following options) for LoS/NLoS indicators
· Option 1: Binary (i.e., hard) value indicators
· Option 2: Soft value indicators (i.e., [0,1]). 
· FFS: Format and criteria for determination 
· FFS: additional information or options
· FFS: LoS/NLoS indicators for UE-based positioning



Determination of certainty of whether the path is LOS or NLOS depends on an algorithm used by the UE or TRP. Motivation for such metric and need for the UE-based LoS/NLoS indicator should be discussed. Based on the measurement reports returned by the UE or TRP, the LMF may be able to generate LoS/NLoS indicator internally. 
Secondly, integrity related to hard/soft indicators should also be discussed. Since such indicator can be used by the LMF/UE to determine the position, a metric which shows confidence values should be associated with the indicator.
Observation 1: Confidence value/integrity associated with the LoS/NLoS indicator should be studied and identified
Information which enable/assist LoS/NLoS detection
The following agreement was made to study information which may assist LoS/NLoS detection.
	Agreement:
As part of studying LoS/NLoS information reporting, study at least the following options for information to enable/assist LoS/NLoS detection: 
· Option 1: Polarization information reporting from UE/gNB to LMF. 
· Option 2: Coherence bandwidth information reporting from UE/gNB to LMF. 
· Option 3: Propagation time difference information reporting from UE/gNB to LMF. 
· Option 4: RSRP reporting from UE/gNB to LMF with finer granularity
· Option 5: Ricean factor and the variance of Channel Frequency Response (CFR) information reporting from UE/gNB to LMF
· Option 6: No specification impact outside of LoS/NLoS reporting
Note: Companies are encouraged to identify differences in information reporting and any performance gains compared with multipath information reporting



In Option 4, RSRP can be reported at finer granularity across the frequency. Currently, one RSRP value is reported per bandwidth configured for the PRS resource. The UE can report RSRP per configured sub-bandwidth, allowing the LMF to determine frequency selectivity in the channel, which corresponds to the multipath. To enable such measurement reporting, multiple paths observed in the channel must be contained within the cyclic prefix duration
Proposal 1: Support Option 4 (RSRP reporting from UE/gNB to LMF with finer granularity) to enable/assist LoS/NLoS detection
DL & UL positioning in multipath channels 


[bookmark: _Ref71535189]Figure 1 Illustration of a multipath channel and SRS
In multipath channels, the UE can observe both LOS and NLOS. For multi-RTT, the UE needs to report UE Rx-Tx time difference to the LMF. In the presence of multiple paths, the UE can report UE Rx-Tx time difference per identified path so the LMF can compute distance per identified path. An example of SRS for positioning associated with DL PRS is shown in Figure 1.  
In the example, the UE identifies two paths from measurements made on the PRS beam #1. The UE can transmit SRSp (SRS for positioning) along the direction of the detected path, allowing two UE Rx-Tx differences to report to the LMF. Based on the received UE Rx-Tx differences, the LMF can compute the distance along LOS and NLOS.
Proposal 2: A UE reports multiple UE Rx-Tx differences associated with a PRS resource in the presence of multiple paths between TRP and UE, where each UE Rx-Tx difference is associated with each detected path
Conclusion
The following observation and proposals are made in this contribution:
Observation 1: Confidence value/integrity associated with the LoS/NLoS indicator should be studied and identified
Proposal 1: Support Option 4 (RSRP reporting from UE/gNB to LMF with finer granularity) to enable/assist LoS/NLoS detection
Proposal 2: A UE reports multiple UE Rx-Tx differences associated with a PRS resource in the presence of multiple paths between TRP and UE, where each UE Rx-Tx difference is associated with each detected path
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