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[bookmark: _Ref513464071]Introduction
In RAN #106e, 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.
Details of LOS indication 
The agreements related to the LOS/NLOS indicator made in RAN1#106e are shown below.
	Agreement:
· 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.

[bookmark: _Hlk80976305]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


Definition of the indicator
The definition of the indicator should be likelihood of LOS for the associated path. The reporting procedure should be LMF-initiated, i.e., the LMF sends a request to the UE to report the LOS indicator. The UE can associate the indicator with one of the following parameters:
· TRP (cell) ID
· PRS resource ID
When the LOS indicator is associated with a TRP ID, the UE indicates that there’s a LOS path between the TRP and UE. This could mean that at least one of the PRS resources used by the TRP corresponds to a LOS/NLOS path. The LMF may use this information for allocation of the TRP or weigh the measurements accordingly.
The UE can send the LMF an indicator which is associated with an PRS resource ID. This means that the specific PRS resource ID corresponds to the LOS/NLOS path. This has a merit being very explicit but it may consume overhead if the UE is requested to return the indicator for each PRS. Similarly for UE-based positioning, the LMF can include the LOS indicator associated with either cell ID or PRS resource ID.
Whether the LMF requests the UE to associate the LOS indicator with the TRP ID or PRS resource ID may depend on the granularity of the LOS required by the positioning service. Thus we make the following proposals: 
Proposal 1: The LMF can request the UE to report the LOS indicator 
Proposal 2: For UE-assisted positioning and UE-based positioning, the LOS indicator can be associated with either cell  ID or PRS resource ID
The UE can include the LOS indicator in the measurement report associating the indicator with PRS resource ID or TRP ID. 
Proposal 3: When requested, the UE can associate the LOS indicator with either PRS resource ID or TRP ID in a measurement report
Finally, to reduce overhead in reporting, the LMF may request the UE to report the LOS/NLOS indicator for specific set of PRS resources or cells.
Proposal 4: The LMF can request the UE to send the LOS indicator for a specific set of PRS resoruces or cells.
Values of LOS/NLOS
The details related to the number of discrete values supported for the LOS indicator needs to be clarified. Possible sets of values for the LOS indicator can be [0, 0.5, 1] or [0,0.25,0.5,0.75,1]. While the LOS indicator of 0.5 can indicate uncertainty, 0.25 or 0.75 can be used for soft indicators. Finally, 0 and 1 can be used for definite indicators. Depending on the requirements for granularities for the LOS indicator, the UE can be requested to return a LOS indicator from one of the aforementioned sets. Thus, we make the following proposals :
Proposal 5: The LMF can configure the UE to return a LOS indicator from one of the following sets of values, [0,0.5,1] or [0,0.25,0.5,0.75,1].
LOS indication for positioning methods
For DL-TDOA, if the UE is requested to indicate LOS for PRS resource, the UE can indicate the LOS indicator along with RSTD measurements and associate separate LOS indicator for the reference PRS and target PRS.
Proposal 6: For DL-TDOA, LOS indication is associated with target PRS and reference PRS separately
In general for DL-AoD based positioning, the LOS indicator is meaningful only when Rx beam index is included in the measurement report, i.e., the same RX beam is used to receive multiple DL beams carrying PRS resources. If the RX beam index is not included in the measurement report, the LOS indicator included in the report is meaningless since the gNB does not know whether the orientation of the UE or consistency in RX beamforming is maintained or not. Thus we make the following proposal.
Proposal 7: For DL-AoD, the UE includes LOS indicator in the measurement report only when an Rx beam index corresponding to the PRS resources is included in the measurement report.
Finally, the LOS indicator may have validity conditions. Due to UE mobility or changes in the environment, the LOS indicator at the LMF or UE may become outdated. Thus, validity conditions such as timer should be specified for the LOS indicator. In addition, periodic reporting of LOS indicator from the UE or gNB should be supported so that the LMF has up-to-date LOS information. Thus we make the following proposal.
Proposal 8: To prevent the usage of outdated LOS indicators, validity conditions (e.g., timer) for the LOS indicator and/or periodic reporting of the LOS indication from the UE or gNB to the LMF should be specified
Conclusion
The following proposals are made in this contribution
Proposal 1: The LMF can request the UE to report the LOS indicator 
Proposal 2: For UE-assisted positioning and UE-based positioning, the LOS indicator can be associated with either cell  ID or PRS resource ID
Proposal 3: When requested, the UE can associate the LOS indicator with either PRS resource ID or TRP ID.
Proposal 4: The LMF can request the UE to send the LOS indicator for a specific set of PRS resoruces or cells.
Proposal 5: The LMF can configure the UE to return a LOS indicator from one of the following sets of values, [0,0.5,1] or [0,0.25,0.5,0.75,1].
Proposal 6: For DL-TDOA, LOS indication is associated with target PRS and reference PRS separately
Proposal 7: For DL-AoD, the UE includes LOS indicator in the measurement report only when an Rx beam index corresponding to the PRS resources is included in the measurement report.
Proposal 8: To prevent the usage of outdated LOS indicators, validity conditions (e.g., timer) for the LOS indicator and/or periodic reporting of the LOS indication from the UE or gNB to the LMF should be specified
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