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1 Introduction

PRS-RSRP is used with DL-TDOA, DL-AoD, and Multi-RTT positioning methods.

In [1], the following was agreed for PRS-RSRP measurement report mapping.

· Maximum value of PRS-RSRP report mapping:

· Reuse the maximum valid value of the existing SS-RSRP report mapping (-44 dBm)

· Minimum value of PRS-RSRP report mapping:

· Investigate if the minimum value needs to be lower than the minimum value of the existing SS-RSRP report mapping

· Resolution of PRS-RSRP report mapping:

· Reuse the resolution of the existing SS-RSRP report mapping (1 dB)

In RAN4#94-e, companies re-discussed the minimum value for the absolute PRS-RSRP measurement report mapping, resulted in the following agreement in [3]:
· Min PRS-RSRP value in report mapping table:
· Option 1: -140 dBm
· Option 2: -156 dBm
Furthermore, a RAN2 LS was received in [5] with the following agreement related to PRS RSRP measurement report mapping, with the motivation to avoid the signaling overhead:
Confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).

In this contribution, we discuss details for PRS-RSRP measurement reporting.
2 Absolute PRS RSRP measurement reporting
In LTE, there are no PRS-based RSRP measurements, while there are only CRS-based RSRP (and RSRQ) measurements as a part of E-CID positioning, with the measurement report mapping range from -156 dBm to -44 dBm with 1 dB resolution.
In Rel-15 NR, the standardized L3 RSRP measurements are based on SSB (SS-RSRP), although there are also L1 SS-RSRP and CSI-RSRP for beam management in the serving cell. In Rel-16, also CSI-RS based RSRP measurements for mobility are being standardized. 
In Rel-15 NR:

· the reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution (see Annex A);

· the reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution (see Annex A).
In Rel-16 NR, PRS-RSRP measurement was introduced, to be reported for serving and neighbor cells for positioning purpose. PRS RSRP Es/Iot for neighbor cells can be as low as -13 dB. Therefore -156 dBm is proposed as the minimum reportable value for PRS RSRP.

· Proposal 1: For PRS-RSRP, reuse measurement report mapping specified for Rel-15 SS-RSRP L3 reporting, i.e., from -156 dBm to -31 dBm with 1 dB resolution (the measurement report mapping consists of 128 values).
3 Differential PRS RSRP reporting

RAN2 is discussing differential PRS RSRP reporting [5], to reduce the signaling overhead. The reported difference is relative to the PRS RSRP measurement for a reference PRS resource or PRS resource set of the same TRP, where the reference PRS (configured by LMF) may or may not be the strongest among the measured PRS resources. Therefore, the value range for the differential reporting needs to cover both negative and positive values, e.g., [-156 dB; 156 dB]. 
If the UE would always fully report the absolute RSRP value for the PRS resource with the largest PRS RSRP and the RSRP for other PRS resources would be reported as differential values, then the measurement reporting range would reduce by a factor of two resulting in [-156 dB; 0 dB]. However, it is impossible to always ensure that it is the largest PRS RSRP that is fully reported, e.g., when PRS RSRP is reported together PRS RSTD; this is because the reference PRS resource for PRS RSRP has to be the same as for PRS RSTD while for PRS RSTD the reference PRS resource has a different meaning.
The above applies for the scenario when the PRS resources of the two measurements are TDM-ed. For the scenario when these resources are FDM-ed, a much smaller range would be permitted, to prevent receiver desensitization, e.g., [-27 dB; 27 dB].
· Proposal 2: The reporting range for differential PRS RSRP reporting when the PRS resources of the two PRS RSRP measurements are FDM-ed, i.e., in the same or overlapping time resources, is [-27 dB; 27 dB] with 1 dB resolution step.
· Proposal 3: The reporting range for differential PRS RSRP reporting when the PRS resources of the two PRS RSRP measurements are TDM-ed, i.e., in different non-overlapping time resources, is [-156 dB; 156 dB] with 1 dB resolution step.

4 Summary

The following have been proposed in this contribution for PRS-RSRP measurement report mapping.

· Proposal 1: For PRS-RSRP, reuse measurement report mapping specified for Rel-15 SS-RSRP L3 reporting, i.e., from -156 dBm to -31 dBm with 1 dB resolution (the measurement report mapping consists of 128 values).

· Proposal 2: The reporting range for differential PRS RSRP reporting when the PRS resources of the two PRS RSRP measurements are FDM-ed, i.e., in the same or overlapping time resources, is [-27 dB; 27 dB] with 1 dB resolution step.

· Proposal 3: The reporting range for differential PRS RSRP reporting when the PRS resources of the two PRS RSRP measurements are TDM-ed, i.e., in different non-overlapping time resources, is [-156 dB; 156 dB] with 1 dB resolution step.
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6 Annex A: Measurement Report Mapping for SS-RSRP and CSI-RSRP

Note: The grey part is for L1 reporting.

	Reported value
	Measured quantity value (L3 SS-RSRP)
	Measured quantity value (L1 SS-RSRP and CSI-RSRP)
	Unit

	RSRP_0
	SS-RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤ SS-RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤ SS-RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤ SS-RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤ SS-RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤ SS-RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤ SS-RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤ SS-RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤ SS-RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤ SS-RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤ SS-RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤ SS-RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤ SS-RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤ SS-RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤ SS-RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤ SS-RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤ SS-RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤ SS-RSRP<-139
	-140≤RSRP<-139
	dBm

	RSRP_18
	-139≤ SS-RSRP<-138
	-139≤ RSRP<-138
	dBm

	…
	…
	
	…

	RSRP_111
	-46≤ SS-RSRP<-45
	-46≤ RSRP<-45
	dBm

	RSRP_112
	-45≤ SS-RSRP<-44
	-45≤ RSRP<-44
	dBm

	RSRP_113
	-44≤ SS-RSRP<-43
	-44≤ RSRP
	dBm

	RSRP_114
	-43≤ SS-RSRP<-42
	Not valid
	dBm

	RSRP_115
	-42≤ SS-RSRP<-41
	Not valid
	dBm

	RSRP_116
	-41≤ SS-RSRP<-40
	Not valid
	dBm

	RSRP_117
	-40≤ SS-RSRP<-39
	Not valid
	dBm

	RSRP_118
	-39≤ SS-RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤ SS-RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤ SS-RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤ SS-RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤ SS-RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤ SS-RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤ SS-RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤ SS-RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤ SS-RSRP
	Not valid
	dBm

	RSRP_127 (Note)
	Infinity
	Infinity
	dBm

	Note:
The value of RSRP_127 is applicable for RSRP threshold configured by the network as defined in TS 38.331 [2], but not for the purpose of measurement reporting.
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