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1. Introduction
In this contribution, we provide our views on UE features for Rel-17 NR positioning enhancements [1].
UE feature for enhancements to mitigate Rx/Tx timing Delays
In Rel-17, in order to mitigate the Tx and Rx timing errors, a new concept of TEG (timing error group) is introduced. Based on TEGs, several enhanced solutions are introduced for DL TDOA, UL TDOA and multi-RTT positioning methods. In Rel-17, three types of TEGs are introduced, i.e., Rx TEG, Tx TEG and RxTx TEG. Thus, we should define the UE capability signaling to support UE to report it corresponding capabilities. 
Proposal 1: UE can signal its support of Tx TEGs for NR timing-based positioning 
· FFS: whether or not to report the number of Tx TEGs 
Proposal 2: UE can signal its support of Rx TEGs for NR timing-based positioning
· FFS: whether or not to report the number of Rx TEGs 
Proposal 3: UE can signal its support of RxTx TEGs for NR timing-based positioning
· FFS: whether or not to report the number of RxTx TEGs 
Rel-17 positioning enhancement also introduced multiple measurement instances in a single measurement report for DL TDOA and multi-RTT positioning methods. Since the measurements for DL RSTD and UE Rx-Tx time different are different from the perspective of UE implementation, two independent UE capabilities should be introduced as below:  
Proposal 4: UE can signal its support multiple measurement instances in a single measurement report for NR DL-TDOA positioning
Proposal 5: UE can signal its support multiple measurement instances in a single measurement report for NR multi-RTT positioning
UE feature for DL-AoD enhancement
Rel-17 supports PRS RSRP measurement of the first path for DL-AoD as in the following agreement:
	Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path


During the Rel-17 dicussion, the PRS RSRP measurement of the first path was discussed and agreed only for the DL-AoD positioning method, but not for DL-DTOA or multi-RTT.  However, in the positioning measurement result reporting, the UE can also report PRS RSRP result in measurement reporting of DL-DTOA and Multi-RTT. In our view, because the initial motivation for RSRP of the first path was DL-AoD method and it was discussed and agreed only for DL-AoD. Therefore, we shall not request the UE to support it for other positioning method. In UE feature, we shall only define the UE capability of PRS RSRP measurement of the first path for the DL-AoD positioning method. 
Proposal 6: In UE feature, the UE capability of PRS RSRP measurement of the first path is only defined for DL-AoD positioning method
UE feature for latency reduction
To reduce the NR positioning measurement and reporting latency, the issue of M (< 4)- sample PRS processing was discussed. From the perspective of RAN1, by assuming that RAN4 agrees to support the M-sample measurement, it was agreed to support M-sample measurement as UE capability:
	Agreement:
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
· FFS signalling details.


Supporting M-sample measurement is a UE capability. A dedicated UE capability shall be introduced for this feature. The UE can report if the UE supports the M-sample measurement and the UE can also report the values of M that the UE can support.  M = 1 shall be a candidate value.
Proposal 7: Introduce a new UE capability for supporting M-sample measurement
· the UE reports the supported M value. M = 1 is one candidate value.
Furthermore, for a UE supporting M-sample measurement, the LMF can indicate the UE to report a result based on M-sample measurement. From the UE perspective, it is not feasible that the LMF indicate different M-sample measurements for different simultaneous NR positioning measurements. For instance, the following case shall not happen: the LMF indicates the UE to report DL TDOA measurement result based on M-sample measurement and requests the UE to report DL AoD measurement based on 4-sample measurement.
Proposal 8: In UE feature, we shall clarify that the UE expects the LMF to indicate same M-sample or 4-sample measurement for all the NR positioning measurement at the same time.
UE feature for multipath/NLOS mitigation
Rel-17 supports the UE to report more than 2 additional paths for DL-TDOA positioning measurement. That should be subject to the UE capability. In UE feature, the UE can report if the UE supports to report more than 2 additional paths and the UE can reports the maximal number of additional paths for DL-TDOA positioning measurement. Regarding the maximal number of additional paths, 4 shall be one candidate value. 
Proposal 9: Reporting > 2 additional paths for DL-TDOA is UE capability and the UE can report the maximal number of additional paths for DL-TDOA:
· The candidate values for maximal number additional paths are 2 and 4.
It was also agreed in Rel-17 that UE can report more than 2 additional paths for Multi-RTT positioning measurement. That should be subject to the UE capability too. In UE feature, the UE can report if the UE supports to report more than 2 additional paths and the UE can reports the maximal number of additional paths for multi-RTT positioning measurement. Similarly, 4 shall be a candidate value for the maximal number of additional paths.
Proposal 10: Reporting > 2 additional paths for Multi-RTT is UE capability and the UE can report the maximal number of additional paths for multi-RTT:
· The candidate values for maximal number additional paths are 2 and 4.
In Rel-17, the UE can report a single NLOS/LOS indicator for DL and DL+UL positioning measurement. As agreed, this feature is subject to UE capability. For the candidate value of the single NLOS/LOS indicator reported by the UE shall be 0 and 1 which are used to indicate whether the positioning measurement is from a NLOS or LOS path. 
Proposal 11: In UE capability, the candidate value of the NLOS/LOS indicator is 0 and 1.
2. Conclusion
In this contribution, we presented our views on UE features for Rel-17 NR positioning enhancement. Based on the discussion, the following proposals and observations are provided:
Proposal 1: UE can signal its support of Tx TEGs for NR timing-based positioning 
· FFS: whether or not to report the number of Tx TEGs 
Proposal 2: UE can signal its support of Rx TEGs for NR timing-based positioning
· FFS: whether or not to report the number of Rx TEGs 
Proposal 3: UE can signal its support of RxTx TEGs for NR timing-based positioning
· FFS: whether or not to report the number of RxTx TEGs 
Proposal 4: UE can signal its support multiple measurement instances in a single measurement report for NR DL-TDOA positioning
Proposal 5: UE can signal its support multiple measurement instances in a single measurement report for NR multi-RTT positioning
Proposal 6: In UE feature, the UE capability of PRS RSRP measurement of the first path is only defined for DL-AoD positioning method
Proposal 7: Introduce a new UE capability for supporting M-sample measurement
· the UE reports the supported M value. M = 1 is one candidate value.
Proposal 8: In UE feature, we shall clarify that the UE expects the LMF to indicate same M-sample or 4-sample measurement for all the NR positioning measurement at the same time.
Proposal 9: Reporting > 2 additional paths for DL-TDOA is UE capability and the UE can report the maximal number of additional paths for DL-TDOA:
· The candidate values for maximal number additional paths are 2 and 4.
Proposal 10: Reporting > 2 additional paths for Multi-RTT is UE capability and the UE can report the maximal number of additional paths for multi-RTT:
· The candidate values for maximal number additional paths are 2 and 4.
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