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Introduction
In 3GPP RAN #83 meeting, WID for NR positioning support [1] was agreed, and the objective of this work item from the perspective of RAN1 is captured as follows:
	RAN1 centric objectives
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 mainly discuss the highlighted above regarding the UE and gNB measurements for NR positioning. 

Discussion on measurements
UE measurements
 In contrast with DL RSTD measurement in LTE system, DL RSTD measurement for NR positioning needs to be carefully redefined since TOA (Time Of Arrival) or propagation time for the first arriving path could be different according to the PRS transmission beam(s) even for a single TP/gNB/cell and/or PRS reception beam of the UE. In LTE system, a single TOA only needs to be considered for a PRS (resource) transmitted from each gNB/TP and hence, there is only a single RSTD measurement between two different gNBs/TPs. In NR, however, each gNB/TP would transmit multiple PRS resources in different directions through TX beam sweeping, and there exist multiple TOA values for a single gNB/TP and the multiple RSTDs between gNB and TP should be considered, but the most meaningful/accurate RSTD value would be only one of them.
More specifically, the target UE should attain TOA measurements for all of the configured PRS resources, but the target UE should select a single PRS resource among multiple resources transmitted from a single gNB/TP. In consideration of OTDOA based positioning, it would be reasonable to choose a PRS resource corresponding to the minimum propagation delay or TOA among the PRS resources contained in a PRS resource set transmitted from the same gNB/TP, which may well reflect the LoS (Line of Sight) path characteristic between the gNB/TP and the UE. After the UE selects N PRS resources corresponding to N gNBs/TPs, the UE can obtain RSTD measurements between N gNBs/TPs by computing time differences between N PRS resources. Simply, the UE can obtain the RSTD measurement between different PRS resource sets after the UE determines a ToA measurement for each PRS resource set. Based on these, we suggest the followings.
Proposal 1: 
· RSTD measurement for NR positioning should be defined considering the different ToA measurement according to the different PRS transmission beam of a gNB/TP unless a specific PRS resource(s) is indicated to compute ToA/RSTD.

For example, we suggest an example of RSTD definition in Appendix. Similarly, multiple beam characteristic needs to be considered to define the UE RX-TX time difference measurement.
Proposal 2: 
· UE RX-TX time difference measurement for NR positioning should be defined considering the different ToA measurement according to the different PRS transmission beam of a gNB/TP unless a specific PRS resource(s) is indicated to compute ToA/RSTD.

Regarding DL RSRP definition for NR positioning, the RSRP measurement using the SSB resource and CSI-RS resource is already defined in TS 38.215, which can be found as “SS-RSRP” and “CSI-RSRP” respectively. For NR positioning, the definition of RSRP measurement for PRS resource.

gNB measurements
For gNB measurements, multiple transmission beams of the UE needs to be considered. In case of the RTOA measurement and the gNB RX-TX time difference measurement, the multiple and different ToA measurements could be obtained by a reception point with respect to the different SRS resources transmitted from a UE, but a single measurement value needs to be defined since the minimum propagation delay or ToA is the meaningful to the reception point for the estimation of the UE’s location. In case of UL AoA measurement, it would be reasonable to define AoA measurement for the TX beam of the UE, which could be possible by defining AoA measurement for each SRS resource.
Proposal 3: 
· RTOA measurement and gNB RX-TX time difference measurement for NR positioning should be defined considering the different ToA measurement according to the different SRS resource transmission beam of the UE unless a specific SRS resource is indicated to the UE for NR positioning.

[bookmark: _GoBack]Conclusion
In this contribution, we reveal our views on UE and gNB measurements for NR positioning, and summarize our proposals as follows:
Proposal 1: 
· RSTD for NR positioning should be defined considering the different ToA measurement according to the different PRS transmission beam of a gNB/TP unless a specific PRS resource(s) is indicated to compute ToA/RSTD.

Proposal 2: 
· UE RX-TX time difference measurement for NR positioning should be defined considering the different ToA measurement according to the different PRS transmission beam of a gNB/TP unless a specific PRS resource(s) is indicated to compute ToA/RSTD.

Proposal 3: 
· RTOA measurement and gNB RX-TX time difference measurement for NR positioning should be defined considering the different ToA measurement according to the different SRS resource transmission beam of the UE unless a specific SRS resource is indicated to the UE for NR positioning.
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Appendix

· Possible definition of RSTD
	Definition
	The relative timing difference between the neighbour cell j with PRS resource j’ and the reference cell i with PRS resource i’, defined as TSubframeRxj_j’ – TSubframeRxi_i’, where TSubframeRxj_j’ is the time when the UE receives the start of one subframe through PRS resource j’ transmitted from cell j, and TSubframeRxi is the time when the UE receives the corresponding start of one subframe through PRS resource i’ transmitted from cell i that is closest in time to the subframe received from cell j.

The reference point for the observed subframe time difference shall be the antenna connector of the UE.

If the UE is configured with multiple PRS resources transmitted from cell j, the propagation time (or ToA/ToF) corresponding to the PRS resource j’ is the minimum among the PRS resources transmitted from the cell j.




