


[bookmark: Signet45]3GPP TSG RAN WG1#107-e	           R1-2112326
e-Meeting, 11th –19th November 2021



[bookmark: Source]Agenda item:	8.5.5
Source: 	Lenovo, Motorola Mobility
[bookmark: Title]Title: 	Remaining issues on NLOS/Multipath Reporting 
[bookmark: DocumentFor]Document for:	Discussion  
Introduction
During the previous RAN1#106bis-e meeting [1], the following agreements related to NLOS/Multipath Information Reporting were made:
	Agreement:
For hybrid positioning methods where UL TDOA and multi-RTT are used in addition to UL AoA, support reporting of up to M=8 UL-AoA values per additional path 
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.
Agreement:
Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.
· FFS: Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported.
· FFS: Support of path RSRP for additional paths as part of DL-AoD. 


This contribution discusses some of the remaining aspects and open issues following from the previous meeting.
Multipath Reporting Enhancements
According to the above agreements, reporting N>2 additional paths has already been agreed to be supported for the following two cases:
1. From UE to LMF (relative timing to the first detected path)	
2. From gNB to LMF (angle and timing)

The maximum limit of reporting of additional paths will depend on the multipath radio environment including scatters and reflectors, which is acknowledged to be prevalent in IIoT scenarios. Currently, it is well understood that up to N=2 additional paths can be supported in Rel-16.

Extending the legacy Rel-16 mechanism of reporting up to 2 additional reporting paths to higher N values in Rel-17, which would be considered useful by the LMF can be considered beneficial. During the RAN2#106bis-e meeting, it was noted that the discussion on N additional paths created a separate issue on the criteria for including the best/useful N additional paths to be reported to the LMF. Therefore, these additional criteria including time window, power, first arrival path measurement uncertainty, etc. relating to the N best/useful additional paths can be further discussed. In any case, we are generally supportive of reporting up to N=4 or N = 8 additional paths. 

Proposal 1: Support N=4 or N=8 additional paths, while the need of additional selection criteria (e.g. based on time window, power, uncertainty) can be further discussed.
NLOS/Multipath Reporting
During the previous RAN1#106bis-e meeting, two options were agreed upon relating to the indication LOS/NLOS indicators in the assistance data for UE-based positioning. Option 1 aims to provide the indicators per PRS resource per TRP, while Option 2 provides the indicators per TRP. We would prefer Option 2. 
Option 1 may seem like a natural way to provide LOS/NLOS indicators, since the assistance data is already provided per DL PRS resource, but the association with respect to PRS granularity would have to be defined. However, as the note indicates a single DL PRS resource is associated with one indicator. Option 2 on the other hand can be easier to realize since the LMF can indicate the LOS/NLOS indication per TRP, which extends to all PRS resources within that TRP. Option 1 and Option 2 can be supported depending on the LMF chooses to convey the LOS/NLOS indication and we therefore prefer to keep it flexible.
Proposal 2: In term of configuration flexibility, support Options 1 and 2 for providing LoS/NLoS indicators within the positioning assistance data for UE-based positioning.
Another related issue is the value range of the LOS/NLOS indicator, which indicates the probability that a certain measurement is LOS/NLOS. The following latest proposal was discussed during the previous RAN1#106bis-e meeting:

	Proposal 1.1.2
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)



LOS measurements are indicated by a 1 value, while NLOS measurements are indicated by 0 value. Since the indication is based on a set of LOS probabilities, the discrete set of values can range from 0 to 1 in steps of 0.1. Additional granularity can potentially increase the overhead of this IE and therefore 11 discrete values ranging from [0, ... ,1] in steps of 0.1 may be initially considered. On the capability aspect, we share the view that the capability of enabling 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) should be treated under UE capabilities discussion.

Proposal 3: Consider discrete values in steps of 0.1 for LOS/NLOS corresponding to the set of probabilities. Capability-related discussions on soft/hard values can be discussed under UE features.
Conclusion
Based on the discussion relating to NLOS/multipath reporting, the following proposals are summarized as follows:
Proposal 1: Support N=4 or N=8 additional paths, while the need of additional selection criteria (e.g. based on time window, power, uncertainty) can be further discussed.

Proposal 2: In term of configuration flexibility, support Options 1 and 2 for providing LoS/NLoS indicators within the positioning assistance data for UE-based positioning.

Proposal 3: Consider discrete values in steps of 0.1 for LOS/NLOS corresponding to the set of probabilities. Capability-related discussions on soft/hard values can be discussed under UE features.
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