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1. Introduction

For NR Positioning Enhancement WI [1], RAN1 objective has been agreed in RAN Plenary#90 as follow:

	· Specify methods, measurements, signaling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]

· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.

Notes: 

· Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)

· The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping. 



But RAN2 objective for the WI phase has not been decided. In this paper, we discuss RAN2-related work for improving accuracy and efficiency.
2. Discussions
2.1 On-Demand PRS 
For DL or UL+DL positioning methods specified in NR Positioning, the PRS transmission is cell-specific and will be always configured in the serving cell and neighboring cells to enable the UEs to conduct DL-TDOA, DL-AoD or Multi-RTT positioning.  

On-demand PRS is a promising approach to help the efficiency improvement for both NW and UE. The on demand PRS can avoid unnecessary PRS transmission form the TRPs if only a very small set of UEs request to conduct positioning measurements. Also, the UE may request a better PRS configuration so that it can spend less time on the PRS measurement. Hence, we think on-demand PRS can be supported for WI work based on the potential benefits of efficiency.
Proposal 1
Support on-demand PRS for normative work for NR Positioning enhancements.  
However, whether the accuracy can be improved by on-demand PRS is questionable. Logically, on-demand PRS only provide an alternative means to turn on or shut off the PRS signal promptly, it does not change the PRS signal design or positioning calculation formula for any of the positioning methods. If the baseline DL-PRS configuration is very bad for a particular UE, then UE can request the NW to adjust DL-PRS transmission via on-demand. That may help improve the positioning accuracy. But those incidental improvements can also be achieved by proper NW implementation. In general, unless PHY layer enhancements are introduced, we do not expect on-demand PRS to provided essential improvements on the accuracy aspect. If the PRS signal can be enhanced (e.g., with larger BW), the accuracy may be improved, but this has to be left RAN1 to decide.
Proposal 2
Accuracy improvement by PRS enhancements is left RAN1 to decide.  
2.2 PRS Overhead reduction for UE Based Idle/Inactive Mode Positioning

There is a discussion [2] on how to reduce PRS overhead for UE-based positioning because those UEs. If UE is in RRC_IDLE or RRC_INACTIVE, it will not have active LPP session to report PRS measurements to the NW. As a result, NW has no idea whether those UEs still need to receive DL-PRS transmissions or not. This may not help NW to reduce PRS overhead. But we think the NW can knows from UE capability report that whether UE supports UE-based positioning or not. If there is a large majority of UEs performing UE-based positioning, then it is OK for NW to have larger overhead to support those UE-based operations. It is not necessary to optimize in such a case. If there is only a small number of UEs conducting UE-based positioning, the NW can shut off PRS transmission on certain beam directions, and let those UE to trigger on-demand PRS request. We do not think there is a need to let UEs with UE-based positioning report measurement results for the sake of reducing PRS overhead. This is against the motivation to have UE-based positioning in the first place.

Proposal 3
Not support IDLE/INACTIVE UEs conducting UE-based positioning to report measurement results for the sake of PRS overhead optimization.  
3. Conclusions

In this paper, we have discussed the possible solutions to improve efficiency and accuracy for NR positioning and have the following proposals:

Proposal 1
Support on-demand PRS for normative work for NR Positioning enhancements.  
Proposal 2
Accuracy improvement by PRS enhancements is left RAN1 to decide.  
Proposal 3
Not support IDLE/INACTIVE UEs conducting UE-based positioning to report measurement results for the sake of PRS overhead optimization.  
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