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1 Introduction

RAN4 received an LS [1] from RAN1 where RAN4 is asked to provide the definition of a reference point for RSTD measurements in FR2 and inform whether it is applicable to other timing related measurements, namely, the UE Rx-Tx timing difference, gNB Rx-Tx timing difference and UL RTOA. 
In [1], it is also stated: 

For the reference point of RSTD measurements in FR2, RAN1 has considered the following two options for the definition of the reference point of RSTD measurements:

•
Option 1: the combined signal from antenna elements corresponding to a given receiver

•
Option 2: the Rx antenna of the UE

2 Discussion
In LTE, the reference point for UE RSTD measurements is the rx antenna connector of the UE, which has also been agreed by RAN1 for NR RSTD in FR1. For the same measurement in FR2, RAN1 has considered in [1] Option 1 and Option 2.
We also observe that according to the NR specification and the outcome of the earlier RAN4 discussions on NR RRM measurements, FR2 UE RRM measurements in Rel-15 shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. This is due to UE rx beamforming in FR2, which will also be used for FR2 positioning measurements. 

Yet another observation is that regardless of the specified reference point, UE implementations measure time differences at baseband by correlation. Hence, the implication of agreeing on one or another reference point is how the timing measurements are compensated for the estimated delays between the reference point and the baseband, so the closer the reference point is to the measurement point the smaller compensation is needed. A reference point defined after combining is closer to the baseband while a reference point close to the radiated interface boundary would imply additional complexity and uncertainties in estimating the delays to determine the timing measurements tracked back to such reference point. It is therefore proposed to reuse the same approach for defining reference point for FR2 RSTD and other UE timing measurements as for FR2 RRM measurements (this corresponds to Option 1 in [1]).
· Proposal 1: For NR RSTD measurements reference point in FR2, the same approach as for FR2 RRM measurements is used (shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch).
· Proposal 2: The same approach for defining the reference point in FR2 is used for RSTD and other UE timing measurements (e.g., UE Rx-Tx).
3 Summary

The following have been proposed in this contribution:
· Proposal 1: For NR RSTD measurements reference point in FR2, the same approach as for FR2 RRM measurements is used (shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch).

· Proposal 2: The same approach for defining the reference point in FR2 is used for RSTD and other UE timing measurements (e.g., UE Rx-Tx).
Based on the discussion above, draft response LS is provided in [2].
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