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Discussion 
1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR positioning enhancements was approved [1]. The objective of this work item is revised in RAN #91 e-meeting [2]. The following objectives is included in this WI:
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

This contribution provides the our views on improving the accuracy for DL-AoD positioning solutions
2      Enhancement on UE measurement and report
2.1     Arriving time measurement and report 
The UE will measure the reference signals and then report the RSRP to the LMF for DL-AoD positioning.  However, the practical network can be complicate, and the line-in-sight path may not be the first arriving one, neither the strongest one. For example, there might be a block exists in the TRP and UE, the propagation of line-in-sight path will be blocked or delayed, the first arriving path is actually the NLOS path reflected to the UE. It’s difficult for the LMF to know whether the measured RSRP really reflect the angle of departure from TRP to UE. To solve this problem, more information needs to be reported for selecting the appropriate path for DL-AoD positioning. By measuring and reporting the arrival time information corresponding to each path besides RSRP, the LMF can make a better decision, and the accuracy of DL-AoD can be improved. 
Proposal 1:

Support UE to measure and report the arriving time information in addition to the RSRP to the LMF for DL-AoD positioning.

2.2     Consideration on the LOS/NLOS scenario
For the NLOS scenario, if the first arriving path is not the line-in-sight arriving one, the accuracy of the DL-AoD can be influenced because the acquired angle of department may not reflect the actual position of the TRP. Since the NLOS path has a strong impact of the accuracy of DL-AoD, we suggest LMF only use the RSRP of LOS path for DL-AoD positioning. 

Proposal 2:

Only the RSRP measurement of the LOS path can be used for DL-AoD positioning.
Unfortunately, the NLOS scenario accounts for a large proportion in the practical network, while the UE is expected to report the RSRP measurement corresponding to the LOS path for better positioning accuracy. For the LOS scenario, measure and report the information corresponds to the first arriving path enough. In order to guarantee the first arriving path is LOS path, we suggest to support the UE to report the LOS/NLOS indicator together with the RSRP measurement of the first arriving path to the LMF. Then LMF will prefer to use the RSRP of LOS path for positioning. When there is no NLOS path detected, the LMF may select using other positioning methods for better positioning performance.  
Proposal 3:

Support the UE to report LOS/NLOS indicator together with the RSRP measurement of first arriving path. 
2.3     Consideration on the phase of CIR
The carrier phase can be acquired by the DL PRS without using extra signals. The information of phase can be used in many aspects for a better positioning accuracy. Actually, positioning solutions based on carrier phase have been widely used in other areas. For example, the RTK method, a common GPS positioning methods based on differential phase measurement, can attain the cm-level positioning precision. But the RTK method requires the long time sampling for acquiring the accurate integer ambiguity. With the auxiliary of reference device and the DL-AoD positioning method, the integer ambiguity needed for RTK can be acquired, and then take advantage of the differential phase, the more accurate positioning results can be acquired. The phase an also be used in other method for positioning. Thus, we regard the support UE be allowed to measure and report of the phase of CIR corresponding to the first arriving path to the LMF.
Proposal 4: 
Support the UE to measure and report the phase of the CIR corresponding to the first arriving path.
3      Conclusions 
In this contribution, we discussed potential positioning enhancements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, and give the following proposals:
Proposal 1: Support UE to measure and report the arriving time information in addition to the RSRP to the LMF for DL-AoD positioning.
Proposal 2: Only the RSRP measurement of the LOS path can be used for DL-AoD positioning.
Proposal 3: Support the UE to report LOS/NLOS indicator together with the RSRP measurement of first arriving path.
Proposal 4: Support the UE to measure and report the phase of the CIR corresponding to the first arriving path.
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