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Introduction
At RAN#83 meeting, a work item for NR positioning was approved [1], in which an issue to discuss the necessity and details of defining physical-layer procedures to support UE/gNB measurements was included on RAN1 scope：
	If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]


In RAN1#97 meeting [2], companies shared the view that it is necessary to define the physical-layer procedure to support the UE/gNB measurements, and the following agreement was made:
	Agreement:
The potential physical layer procedures to support UE/gNB measurements for NR positioning may include:
1.	UE procedures for receiving DL PRS, including
a.	DL PRS timing aspects
b.	Bandwidth part operation
c.	Beam management aspects
d.	Measurement/reporting related aspects
2.	UE procedures for transmitting UL PRS, including
a.	Transmission timing and timing adjustments
b.	Power control
c.	Beam management aspects
3.	gNB procedures to support NR positioning measurements, including
a.	DL PRS configuration aspects
b.	UL PRS configuration aspects
c.   Beam management aspects
d.	Measurement/reporting related aspects


In this contribution, we discuss the physical-layer procedures on DL PRS configurations. This is a revision of R1-1904741.

UE-specific DL PRS 
[bookmark: _GoBack]With cell-specific DL PRS configurations, to meet high accuracy positioning requirement, narrow cell-specific PRS beams should be transmitted for all UEs, which increases the DL PRS overhead. In our understanding, compared with the cell-specific DL PRS, supporting UE-specific DL PRS with narrow beams, can provide good positioning accuracy with less DL PRS overhead. To be specific, a hierarchical DL PRS transmission can be configured, where the gNB transmits coarse cell-specific DL PRS beams and when necessary, narrow UE-specific DL PRS beams which can be aperiodic, semi-persistent or periodic, are then configured. Moreover, regarding the BWP of the UE-specific DL PRS, configuring UE-specific DL PRS does not necessarily indicates that the DL PRS BWP are different for UEs within a cell, in order to reduce the signalling overhead, the DL BWP of the UE-specific PRS can be configured as common as possible. Based on the above reasons, we have the following proposal:
Proposal 1: UE-specific NR PRS should be supported.

Physical-layer procedure to support DL PRS configuration
To support the hierarchical DL PRS transmission scheme mentioned above, defining the physical-layer procedures is useful to minimize the signaling latency and overhead.
In LTE, the information exchanged between the UE/gNB and the location server (LMF), such as the capacity request/response, assistance data transmission and measurements reporting, are carried through LPP and LPPa protocols. Within this framework, as shown in Figure 1, in order to meet high positioning accuracy, the gNB needs to perform beam sweeping for DL PRS transmission with narrow beams, which significantly increases the PRS overhead.
[image: ]
Figure 1: Illustration of conventional LPP and NRPPa procedure
[image: ]
Figure 2: Illustration with physical-layer procedure to support UE/gNB measurements
On the contrary, the framework with physical-layer procedure is illustrated in Figure 2. According to the positioning requirement, the UE can request the gNB to configure the on-demand UE-specific DL PRS resources if necessary. One possible solution is that, the UE can report the resource indices along with the measurements through the physical-layer procedures, based on which the gNB decides to trigger the configuration of the UE-specific DL PRS resources. For the transmission of the UE-specific DL PRS, the gNB can use selected beams toward the UE to provide high positioning accuracy.
Proposal 2: NR positioning should support the physical-layer procedures to trigger the UE-specific DL PRS configurations.

Conclusions
In this contribution, we make the following proposal on the physical-layer procedure to support UE/gNB measurements:
Proposal 1: UE-specific NR PRS should be supported.
Proposal 2: NR positioning should support physical-layer procedures to trigger the UE-specific DL PRS configurations.
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(a): Conventional LPP and NRPPa procedure
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