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Motivation for potential positioning enhancements
In Ran#90-e, the WID (RP-202900) on NR positioning enhancement was approved as below:
· Specify methods, measurements, signalling, 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.

In this document, we focus on potential enhancements of NR positioning techniques allowing a reduced latency and higher accuracy and device efficiency which could be useful for various scenarios such as automotive and IIOT.


SRS power control
In Rel-16, UL SRS based positioning rely only on open-loop power control. Such behaviour can be a cause of potential interference for the serving cell as well for neighbouring cells involved in positioning procedure. Closed-loop power control can then be used for SRS transmission and TPC command can be originated from the serving cell or a neighbouring cell as well. In addition to interference reduction, this mechanism helps UE to adjust SRS transmission power in order to reduce power consumption.
Proposal 1: Support Closed-loop power control for the transmission of SRS for positioning

Improving positioning accuracy
In the last RAN1 103-e meeting, the following agreements were made:
Agreement:
Capture the following in the TR:
· The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or and gNB Rx/Tx timing delays are recommended for normative work, including 
· DL, UL and DL+UL positioning methods 
· UE-based and UE-assisted positioning solutions
· Note: The details of the solutions are left for further discussion in normative work.





Agreement:
Capture the following in the TR:
· The enhancements of signaling & procedures for reducing NR positioning latency are recommended for normative work, including DL and DL+UL positioning methods  
· The details of the solutions are left for further discussion in normative work, which may include the following aspects:
· Latency reduction related to the measurement gap
· Latency reduction related to the reporting and request of the measurements (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)
· Latency reduction related to measurement time
· The following enhancements of signaling & procedures for reducing NR positioning latency can be studied and specified, if needed
· Latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
· Latency reduction related to the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
· No assumptions are made on whether the LCS architecture specified in TS 23.273 is enhanced or not.


In out of coverage scenario, positioning accuracy and acquisition delays could be compromised due to the lack of GNSS or cellular positioning service. This could happen in scenarios where a user switches from in coverage to out-of-coverage zone or vice versa, in the entry or exit from a tunnel or underground parking for instance. Switching from positioning service to another should be assisted in order to reduce the switching operation latency. Positioning assistance information could be transmitted from the last node of a positioning system to a UE when the latter is about to enter another localization system area. We give below an example of such scenario.
[image: ]
Figure 1: Positioning assistance via network for Out Of Coverage positioning

We consider a scenario where UE are passing through a tunnel where there is no GNSS-based or network-based positioning service, in a tunnel for instance. In the tunnel, fixed or moving Road Side units take over the positioning service for UEs inside. Outside the tunnel, when UE1 is in a configured position P1, it receives positioning assistance data from its serving cell, here gNB3.  The transmission of assistance data could be triggered by a UE request or directly from network upon detection (and potentially notification) of imminent transition from an IC to an OOC zone. Assistance data comprises all information required by UE to be able to acquire its position in the tunnel such as the list and the position of each RSU and positioning signal characteristics they transmit. Similarly, at the exit of the tunnel, UE3 at a configured position P3 (about to switch to in Coverage zone) receives assistance information from RSU3 to help UE3 find positioning signals from gNB4 it will camp on once in coverage again.   

Proposal 2: Support transmission of assistance information to UEs switching between positioning systems to reduce position acquisition delay.
[bookmark: _GoBack]
Conclusions
Following proposals have been made in this document:
Proposal 1: Support Closed-loop power control for the transmission of SRS for positioning.
Proposal 2: Support transmission of assistance information to UEs switching between positioning systems to reduce position acquisition delay.
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