3GPP TSG RAN WG1 Meeting #107-e	R1-2112368
[bookmark: _GoBack]e-Meeting, November 11th – 19th, 2021

Agenda Item:	8.5.5	
Source:	Fraunhofer IIS, Fraunhofer HHI
Title:	Potential positioning enhancements for multipath/NLOS mitigation
Document for:	Discussion & Decision

[bookmark: _Ref37187857][bookmark: _Ref124589705][bookmark: _Ref129681862]
Introduction
[bookmark: _Ref534823887]In this contribution we provide our views on the aspects related to reporting of channel state indicator and N additional paths. 

[bookmark: _Ref83909155]Additional path reporting
Following agreements were made on N- additional path reporting:
	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



N-path reporting can be used for different purposes: 
1. Strong multipath components (e.g. specular reflections or other strong distinct paths) are reported and used by positioning algorithms based on fingerprinting or considering “mirrored TRP positions”. 
2. Provide several hypothesizes for the ToA related to the FAP
3. Provide information on the correlation characteristics. This can be used to derive reliability information for the ToA measurements, for example. Reporting the characteristics of the detected FAP together with complementary information may be also an alternative for the LOS/NLOS indicator. 
Release 17 shall consider #2 and #3 as high priority for reliable high accuracy positioning. Nevertheless, the selection of criteria of the N-additional paths by the UE or TRP is crucial for the LMF and cannot be determined solely by setting the maximum number of N.

Observation 1: 	For the N-path reporting, the selected additional paths and the maximum number of N depends on the LMF usage

Proposal 1: 	
· Support introducing an LMF request to UE/TRP to indicate the N path reporting criteria: 
· UE/TRP reports the strongest paths as additional paths
· UE/TRP reports additional paths when the UE/TRP is uncertain that the first path is correct
· The value of maximum number of additional paths is 8 for each criteria
· The UE/TRP can be indicated to report additional paths with more than one criteria

Channel state indicator reporting 

	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.

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 number of discrete values within the interval [0,1] provides an indication on the uncertainty of the estimated LOS or NLOS channel state. To this end, the UE or TRP shall be able to report values for example with steps of 0.1 are preferred.

Proposal 2:   	For the indicator values within the interval [0,1]; allow the UE or TRP to report single values with 0.1 steps to provide the uncertainty on the predicted channel state.
Proposal 3: 	Define a capability allowing the UE to indicate whether the UE can support soft values or hard values only.


Conclusions

In this document, we made the following observation and proposals:

Observation 1: 	For the N-path reporting, the selected additional paths and the maximum number of N depends on the LMF usage

Proposal 1: 	
· Support introducing an LMF request to UE/TRP to indicate the N path reporting criteria: 
· UE/TRP reports the strongest paths as additional paths
· UE/TRP reports additional paths when the UE/TRP is uncertain that the first path is correct
· The value of maximum number of additional paths is 8 for each criteria
· The UE/TRP can be indicated to report additional paths with more than one criteria

Proposal 2:   	For the indicator values within the interval [0,1]; allow the UE or TRP to report single values with 0.1 steps to provide the uncertainty on the predicted channel state.
Proposal 3: 	Define a capability allowing the UE to indicate whether the UE can support soft values or hard values only.




