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Introduction
In Rel-16, a study item on NR positioning support was conducted and the conclusions were captured in [1]. At RAN#83 meeting, a follow up work item for NR positioning was approved [2], which includes the following scopes on RAN1：
	Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]
· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15
· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques
· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT
· Define UL SRS with possible enhancements for positioning which is applicable at least for RTT, UL-TDOA, UL-AoA
Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
· DL RSTD (reference signal time difference) measurements for NR positioning
· DL RSRP (reference signal received power) measurements for NR positioning
· UE RX-TX time difference measurements for NR positioning
Define gNB measurements based on UL reference signals applicable for NR positioning. The following gNB measurements are specified [RAN1]:
· UL RTOA (relative time of arrival) measurements for NR positioning
· UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles) for NR positioning
· UL RSRP (reference signal received power) measurements for NR positioning
· gNB RX-TX time difference measurements for NR positioning
If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]


In this contribution, we provide our views on the necessity to define the physical-layer procedures to support UE/gNB measurements.
Necessity to Design Physical-layer Procedure 
In our companion contribution [3], we discussed that instead of transmitting narrow cell-specific PRS beams for all UEs, supporting a hierarchical PRS transmission scheme (i.e., periodically transmitting cell-specific PRS with wide beams and if necessary, transmitting on-demand UE-specific PRS with narrow beams that align to the UE) helps reduce the PRS overhead while improve the positioning accuracy. In such a case, by defining some physical-layer procedures, it is useful to minimize the signaling latency and overhead.
In LTE, the information exchange 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 PRS transmission with narrow beams, which significantly increases the PRS overhead.
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Figure 1: Illustration of conventional LPP and NRPPa procedure
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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. By defining the physical-layer procedures, the UE can use RRC signaling to trigger the gNB for the configuration of the on-demand PRS resources, using selected beams toward the UE for PRS transmission, to provide high positioning accuracy.
Proposal 1: NR positioning should support physical-layer procedure for UE/gNB measurements.

Conclusions
In this contribution, we make the following proposal on the necessity of introducing physical-layer procedure to support UE/gNB measurements:
Proposal 1: NR positioning should support physical-layer procedure for UE/gNB measurements.
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(a): Conventional LPP and NRPPa procedure
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