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Introduction
[bookmark: _Hlk38879917]In last several RAN1 meetings, some issues for multipath/NLoS mitigation and UE feature were discussed and reached some agreements [1]-[3]. In this contribution, we present our views on the remaining issues on enhancements for multipath/NLOS mitigation.
LoS/NLoS indicators
For LoS/NLoS indicators, it has been agreed in RAN1 #106-e meeting that a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1], which does not preclude using binary values only which is up to UE/TRP implementation. 
	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


In RAN1 #107-bis-e meeting, the UE feature for LOS/NLOS indicator was agreed as the following:
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF [for RSTD and UE Rx-Tx time difference measurements to LMF for DL and DL+UL positioning]

2. LOS/NLOS indicator granularity

FFS: whether to have separate capability component/FG for RSTD and UE Rx-Tx time difference measurements

FFS: whether to have separate capability component for hard and soft indication



	one of 13-5,13-6, or 13-11
	No
	
	
	FFS: Per UE or per band
	n/a
	n/a
	n/a
	[Component 1 candidate values: [candidate value {hard value, soft value[, both]} [0,1]]

Component 2 candidate values: {trpSpecific, resourceSpecific[, both]}

[Note: a single value is reported when both multi-RTT and DL-TDOA are supported]

FFS: signalling per method

Need for location server to know if the feature is supported
	Optional with capability signaling



We have presented our concern in previous contribution [4] for ambiguousness of LoS/NLoS indicator reporting and have given two options to solve this problem.
· Option1: Support the additional UE capability of which type of LoS/NLoS indicators the UE is supportive. When gNB or LMF receives different UE capability, it can identify the meaning of 0 and 1 according to the reported UE capability.
· Option2: Support to differentiate the type of LOS/NLOS indicators by the LoS-NLos-Indicator IE, which can include hard value and soft value. Then LMF can have the knowledge of whether 0 and 1 corresponds to hard value or soft value.
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]In last meeting, it has been agreed that the UE feature for LOS/NLOS indicator includes reporting LoS/NLoS indicator type to LMF, while the component of candidate values is still being discussed. We think if a UE supports LOS/NLOS indicator of soft value type, it will of course support the hard value 0 and 1. That is, no matter a UE is supportive of hard value only or soft value, it can firstly identify whether a measurement is LoS or NLoS, then UE supportive of soft value type can further report the soft value to indicate the probability. Therefore, for Option1, we think only supporting soft value LOS/NLOS indicator is not needed and the capability of both hard and soft value should be supported. And for Option2, we think the hard value type is a baseline which should be supported as a default value.
But for Option1, when a UE is supportive of both hard value and soft value, LMF still cannot distinguish whether the [0, 1] is reported as a hard value which only means the link is detected as LoS/NLoS but the confidence is unknown or a soft value which includes LoS/NLoS confidence information. Therefore, we suggest to differentiate the type of LOS/NLOS Indicator by the LoS-NLos-Indicator IE, where the hard value type should be supported as a default value.
Proposal 1: 
· For UE’s capability to support reporting LoS/NLoS indicator,
· Support component 1 candidate value {hard value, both hard value and soft value}.
Proposal 2: 
· [bookmark: _Hlk95299421]Support to differentiate the type of LOS/NLOS Indicator by the LoS-NLos-Indicator IE, where the hard value type should be supported as a default value.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Potential enhancements for multipath reporting
[bookmark: _Hlk82529468]In last meeting, the criteria/assistance for additional paths was discussed but not reached an agreement. The main discussion is whether the additional path reporting criteria is a configured power threshold or left to UE/TRP implementation.
As far as we are concerned, it is more reasonable to left to UE/TRP implementation. One reason is UE or TRP has more knowledge of measurements and can decide how to report the additional paths. The configured power threshold may not be always effective for additional path reporting if the threshold is too large or too small, but the UE or TRP can report additional path information adaptively according to the measurements. Another reason is that there is no criteria specified in Rel-16 for additional path reporting. Considering the specification impact, we also prefer the criteria for additional paths is left to UE/TRP implementation in Rel-17.
Proposal 3: 
· The additional path reporting criteria should be left to UE/TRP implementation in Rel-17.
Conclusion
In this contribution, we discuss the remaining issues on potential enhancements for multipath/NLoS mitigation. We have the following proposals:
Proposal 1: 
· Support UE capability of whether UE is supportive of soft value LOS/NLOS indicator.
Proposal 2: 
· Support to differentiate the type of LOS/NLOS Indicator by the LoS-NLos-Indicator IE, where the hard value type should be supported as a default value.
Proposal 3: 
· The additional path reporting criteria should be left to UE/TRP implementation in Rel-17.
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