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Introduction
In RAN#83, NR positioning WID was approved [1] to specify solutions to enable RAT dependent(for both FR1 and FR2) and RAT independent NR positioning techniques, including objectives of defining UE and gNB measurements. During last RAN1 meeting, some agreements were made: 
“Intra-frequency and inter-frequency DL RSTD measurements (currently supported to be based at least on DL PRS) are supported in RRC_CONNECTED mode 
At least intra-frequency DL PRS-RSRP measurements are supported in RRC_CONNECTED mode
· FFS: Inter-frequency DL PRS-RSRP measurements in RRC_CONNECTED mode
The network can indicate one or more of the following for the UE to use to determine a reference (reference time based on the DL PRS Resource ID(s)) for DL RSTD measurements. 
· A DL PRS Resource ID 
· A subset of DL PRS Resource IDs from a single DL PRS Resource set
· A DL PRS Resource set”
In this contribution we continue discussion on unsettled aspects on measurements definition and provide our opinions correspondingly.
Discussion 
RSRP
According to the above agreement, inter-frequency RSRP is still FFS. Actually we already have RSRP definition for many signals in both LTE and Rel-15 NR [2][3]. In LTE nearly every RSRP definition support intra-frequency measurement, and in NR if the CSI-RSRP and SS-RSRP is used for L1-RSRP, only intra-cell is supported. L1-RSRP is mainly for beam management and used by the serving cel. But for positioning purpose, inter-frequency RSTD measurement is necessary as illustrated in our companion paper [4], and RSRP is a precondition to determine a reference, so intra-frequency PRS-RSRP should be supported.
Proposal 1: Intra-frequency PRS-RSRP should be supported.
RSTD
In the FL summary of last meeting, a definition derived from the LTE RSTD measurement definition was provided but with no agreement:
“Define NR RSTD as follows: 
The received relative timing difference between the neighbor cell j and the reference cell i, defined as TRxj – TRxi, where: TRxj is the time when the UE receives the start of [x] from cell j; TRxi is the time when the UE receives the corresponding start of [x] from cell i that is closest in time to the frame received from cell j.
· FFS: x = one frame, or one subframe, or one slot”
A few aspects also need to be considered for NR RSTD:
“When UE measures the TOA of a cell from different DL beams (DL PRS resources or resource sets) from the cell, 
· how the TOA of the cell is determined, e.g., the first TOA among the TOAs obtained from the individual DL beams;
· should we introduce the beam specific RSTD definition
· should we consider beam timing offset in the RSTD definition”
The problem of the above definition is that UE may not be able to actually receive every frame or subframe of each cell in beam sweeping pattern, as shown in Figure 1, so we can not describe it as “when UE receives the corresponding start of frame or subframe”. What UE can do is just to infer the starting time of the frame or subframe according to the received PRS resources from different cells. The first detected beam here is not of so much meaningful, what really matters is the LOS beam. Our understanding is that it could be left to UE implementation how to choose the best beam to measure TOA and would not affect the RSTD definition. Whether the RSTD should be beam specific or not is not important because in essence the time difference is same. However it is not so easy to express the whole thing clearly by little modification to the traditional definition, so we prefer the definition as follows.
Proposal 2: Define the RSTD as the following definition:
“The relative timing difference between the ng-RAN neighbour cell j and the NG-RAN reference cell i, defined as TPRSresourceRxj – TPRSresourcexi －Tbeamoffset, where TPRSresourceRxj is the time when the UE receives the start of one PRS resource from ng-RAN cell j; TPRSresourceRxi is the time when the UE receives the corresponding start of PRS resource from NG-RAN cell i that is closest in time to the PRS resource received from NG-RAN cell j. The reference point for the observed PRS resource time difference shall be the antenna connector of the UE. Tbeamoffset is the transmitting time offset between different detected beams.”
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Figure 1 PRS beam sweeping
Indication of detected PRS resource
There was a proposal in the summary for discussion during last meeting but still left open:
“The indices of the DL PRS Resources, or the indices of DL PRS Resource sets, from which the first paths are detected in RSTD measuring process can be included in the RSTD measurement report.” 
From our point of view, to report the indices of PRS resource used for RSTD measurement is beneficial. If the mapping between the indices and the AOD is known by LMF, which is not hard, this feedback can be used to determine whether a LOS path is used for OTDOA positioning once a initial result is available in one round calculation, detailed description can be fund in our past contribution [5].
Proposal 3: The indices of the DL PRS Resources should be included in RSTD measurement report.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1: Intra-frequency PRS-RSRP should be supported.
Proposal 2: Define the RSTD as the following definition:
“The relative timing difference between the ng-RAN neighbour cell j and the NG-RAN reference cell i, defined as TPRSresourceRxj – TPRSresourcexi －Tbeamoffset, where TPRSresourceRxj is the time when the UE receives the start of one PRS resource from ng-RAN cell j; TPRSresourceRxi is the time when the UE receives the corresponding start of PRS resource from NG-RAN cell i that is closest in time to the PRS resource received from NG-RAN cell j. The reference point for the observed PRS resource time difference shall be the antenna connector of the UE. Tbeamoffset is the transmitting time offset between different detected beams.”
Proposal 3: The indices of the DL PRS Resources should be included in RSTD measurement report.
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