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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were made in RAN1#98b [1].
Working assumption:
A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers
· FFS: Reporting of SRS for positioning resource/resource set ID corresponding to a UE Rx-Tx time difference measurement
· Note: This agreement does not introduce any new behavior for the transmission of SRS for positioning.

Conclusion:
UE may select a subset of the DL PRS Resource/Resource sets configured by the network to perform and report requested measurements.

Agreement:
Support the same set of resolutions for the quality metrics of all UE/gNB timing measurements (DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference)

Agreement:
The quality metrics for all UE/gNB timing measurements include at least the following fields
· Value: specifies the best estimate of the uncertainty of the measurement
· Resolution: specifies the resolution levels used in the Value field
· FFS: non-linear steps
· FFS: scaling factor
· FFS: NumSamples: specifies how many measurements used by UE/gNB to determine the MeasQuality
· FFS: whether the number of samples is controlled and configured by network

Agreement:
UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP in up to X5 total number of DL PRS resources within
· Up to X1 positioning frequency layers
· FFS: X1
· Up to X2 TRPs per positioning frequency layer
· FFS: X2
· Up to X3 DL PRS resource sets per TRP
· FFS: X3
· Up to X4 DL PRS resources per PRS resource set
· FFS: X4
· FFS: X5

Agreement:
· UE can be configured to transmit up to Y1 SRS resources for positioning per SRS resource Set
· UE can be configured to transmit up to Y2 SRS resources for positioning across all SRS resource Sets
· UE can be configured to transmit up to total Y3 SRS Resource Sets for positioning
· FFS: Y1, Y2, Y3
· FFS: whether Y1 and/or Y2 and/or Y3 are per BWP or all BWPs 

Agreement:
A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined.
· This limit can be signalled as a UE capability.
· FFS: the relationship of maximum numbers of DL PRS resources with the following factors
· the type of the measurement window, e.g., sliding window
· the maximum number of DL PRS OFDM symbols
· the maximum measurment bandwidths

Agreement:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3]

Agreement:
UE can be configured to measure and report up to N (> 1) DL PRS RSRP measurements on different DL PRS resources from the same TRP
· N=[3]

Agreement:
A UE measurement can be associated with a time stamp. 
· For DL RSTD and RSRP measurements, the time stamp can include at least the SFN 
· FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets (can be determined by the UE)
· For Rx-Tx measurements, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing 
· FFS: these values correspond to the reference DL PRS resource or DL PRS resource set (can be determined by the UE)

Agreement:
A DL PRS resource can be associated with one or more of the following in either GCS or LCS
· azimuth angle
· elevation angle
· Note: The details of the message (e.g., resolution, range,  etc.) can be defined in RAN3.
In this contribution, we discuss the definition of UE and gNB measurements based on DL and UL reference signals applicable for NR positioning.
UE measurements
DL RSTD (reference signal time difference) measurements
RSTD has been defined in the last meeting. When UE detects a DL PRS resource(s)/ resource set different from the one indicated by the network and chooses to use such resource(s) / resource set as the reference, it should report the resource ID(s) and/or resource set ID. However, the decision criterion of the UE should be defined for such operation. For example, UE may choose a DL PRS resource with a strongest first detected path or the one with the strongest path. Such criterion should also be reported to the network to facilitate the positioning. Another issue is how resource ID(s) and/or resource set ID are reported. The following cases should be considered.
· Case 1: both resource ID and resource set ID are defined globally;
· Case 2: resource ID is defined locally but resource set ID is defined globally;
· Case 3: both resource ID and resource set ID are defined locally.
For case 1, UE can report resource ID or resource set ID only without any ambiguity. For case 2, reporting resource ID only is not enough because the same ID might be used in different resource set so that both resource ID and resource set ID should be reported. For case 3, even with both resource ID and resource set ID being reported, ambiguity may still happen and in such a case, the cell ID should be reported to resolve such ambiguity. 
	For the values of X1 to X5, it should depend on UE capability and the maximum values can be as follows.
· X1 = 4
· X2 = 32
· X3 = 2
· X4 = 64
· X5 = X1*X2*X3*X4
Proposal 1:  The decision criterion of the UE should be defined and reported if UE chooses to use a DL PRS resource(s)/ resource set different from the one indicated by the network to facilitate the positioning.
Proposal 2:  The resource/resource set ID(s) to be reported by the UE should depend on how such IDs are defined and if both IDs are defined locally, cell ID should also be reported.
Proposal 3: For the values of X1 to X5, it should depend on UE capability and the maximum values can be as follows.
· X1 = 4;
· X2 = 32;
· X3 = 2;
· X4 = 64;
· X5 = X1*X2*X3*X4.
gNB measurement definition
UL RTOA (relative time of arrival) measurements for NR positioning
UL RTOA has been defined in the last meeting. One of the remaining issues is if the resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB in the UL RTOA measurements can be requested for reporting in the measurement report. In our view, the resource ID(s) or resource set ID(s) used for determining the timing of the UE are needed in the measurement report but reporting Rx beam used at the gNB is not necessary. The Rx beam to be used at the gNB is chose by the gNB and is expected to be the optimized by the gNB in the sense that the measured RTOA should be the shortest one. However, this is only implementation issue and thus there is no need to report such Rx beam.
Proposal 4:  For UL RTOA (relative time of arrival) measurements, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed.
gNB RX-TX time difference measurements for NR positioning
gNB Rx-Tx time difference UL RTOA has been defined in the last meeting. One of the remaining issues is if the resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB in the UL RTOA measurements can be requested for reporting in the measurement report. Following the same logic as UL RTOA, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed.
Proposal 5: For the gNB RX-TX time difference measurement, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed.
Information exchange between gNBs
For gNB measurement, UL PRS, e.g., SRS, is configured by the serving gNB but should be measured not only by the serving gNB but also the neighboring gNBs. The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS.
Proposal 6: The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS.
Other issues
It has been agreed that UE can be configured to transmit up to Y1 SRS resources for positioning per SRS resource Set, up to Y2 SRS resources for positioning across all SRS resource Sets, and up to total Y3 SRS Resource Sets for positioning. The configuration should be for all BWPs and the values should depend on UE capability. The following values should be supported.
· Y1 = 16;
· Y2 = Y1*Y3;
· Y3 = 2.
Proposal 7: The configuration of Y1, Y2 and Y3 should be for all BWPs and the values should depend on UE capability. The following values should be supported.
· Y1 = 16;
· Y2 = Y1*Y3;
· Y3 = 2.
[bookmark: _GoBack]Conclusions 
In this contribution, we discussed the definition of UE and gNB measurements based on DL and UL reference signals applicable for NR positioning. Our proposals are summarized below.
Proposal 1:  The decision criterion of the UE should be defined and reported if UE chooses to use a DL PRS resource(s)/ resource set different from the one indicated by the network to facilitate the positioning.
Proposal 2:  The resource/resource set ID(s) to be reported by the UE should depend on how such IDs are defined and if both IDs are defined locally, cell ID should also be reported.
Proposal 3: For the values of X1 to X5, it should depend on UE capability and the maximum values can be as follows.
· X1 = 4;
· X2 = 32;
· X3 = 2;
· X4 = 64;
· X5 = X1*X2*X3*X4.
Proposal 4:  For UL RTOA (relative time of arrival) measurements, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed.
Proposal 5: For the gNB RX-TX time difference measurement, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed.
Proposal 6: The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS.
Proposal 7: The configuration of Y1, Y2 and Y3 should be for all BWPs and the values should depend on UE capability. The following values should be supported.
· Y1 = 16;
· Y2 = Y1*Y3;
· Y3 = 2.
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