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Introduction
In RAN4#97, the PRS-RSRP measurement accuracy requirements are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Side condition
· PRS configurations for defining requirements, including the parameters (BW, repetition and comb size) to be considered and their values
· RF calibration margin
In this paper we will provide our views on the PRS-RSRP measurement accuracy requirements.
Discussion
Side condition
	· Define PRS RSRP measurement accuracy requirements for 2 SINR side conditions
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 
· No differentiation between serving and neighbor cell/TRPs
· Same side condition apply for FR1 and FR2
· FFS whether the test case will cover both side condition


On side condition #1, we suggest to use -6dB which corresponds to a typical side condition for serving cell at lower end. Using -3dB might lead to a better accuracy (the difference in accuracy compared to -6dB are to be further checked), but it will also limit the applicability of the requirements.
Proposal 1: SINR side condition #1 for PRS-RSRP accuracy requirements is -6dB.
PRS configurations
	· How to define the accuracy requirements with the combinations of PRS BW and other parameters
· Follow the same principle as for RSTD measurement, but the parameters can be different
· Define the requirements at least for the cases without repetition and multiple repetitions (within the slot and across the slots within one PRS period (i.e. TPRS)) can be considered for small BW
· The proposals for accuracy requirements and corresponding configuration parameters are to be collected until the next meeting according to template below
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In [2], we discussed the PRS configuration parameters and their values for RSTD accuracy. 
· PRS BW
· For RSTD, we proposed to define the PRS BW in unit of number of PRBs and the SCS. This is because the resolution of the TOA estimation depends on the sampling rate which is further determined by the FFT size and the symbol length. However, the RSRP estimation performance mainly depends on the number of PRS REs and as such SCS is not relevant. This is also shown in our simulation results [3]. Therefore, we suggest to define the PRS BW for PRs-RSRP accuracy in number of PRBs.
· For PRS repetition it is straightforward to re-use the PRS comb pattern as the basic unit, same as for RSTD. 
Proposal 2: PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
The exact values for the parameters needs to be determined for each SINR side condition separately. Based on our simulation results [3], 
· For SINR#1 at -6dB, reasonable accuracy performance can be observed with no repetition even for the smallest BW, i.e. the baseband error for 32-PRB and 1-repeptition at 120kHz SCS is < 3dB for relative and < 2.5dB for absolute accuracy. We suggest to define a single set of accuracy requirements based on 32-PRB and 1-repeptition.
· For SINR#2 at -13dB, reasonable accuracy performance can be observed with 4-repetitions and 32-PRB, i.e. the baseband error for 32-PRB and 1-repeptition at 120kHz SCS is < 4dB for relative and < 3.5dB for absolute accuracy. Similar performance can be observed with 2-repetition and 64-PRB. We suggest to define a single set of accuracy requirements based on two sets of PRS configuration parameters. 
A summary of the PRS-RSRP accuracy requirements is listed in Table 1.
Table 1: suggested PRS-RSRP accuracy requirements
	Absolute accuracy (dB)
	Relative accuracy (dB)
	SINR (dB)
	BW (PRB)
	Repetition

	±2.5
	±3
	-6
	>=32
	1

	±3.5
	±4
	-13
	>=32
	4

	
	
	
	>=64
	2


Proposal 3: Consider Table 1 for defining PRS-RSRP accuracy requirements. 
RF calibration margin
Similar as SS-RSRP for RRM measurement, the RF calibration error should be considered as margin in defining the PRS-RSRP accuracy. In principle, the RF margin assumed for intra-frequency SS-RSRP can be re-used for PRS-RSRP, i.e. 2.5dB for FR1, and 4dB for FR2. For absolute accuracy, there is no difference between intra- or inter-frequency. For relative accuracy, intra-frequency accuracy are more relevant for PRS-RSRP because the differential RSRP used for DL-AoD are from PRS resources on the same PRS frequency layer.
In intra-frequency SS-RSRP measurement, the RF margin is applied for 
· absolute accuracy for both FR1 and FR2
· relative accuracy for FR2
For SS-RSRP relative accuracy for FR1, RF margin is not applied because for intra-frequency measurement the same calibration error applies to both RSRP estimates that are compared, and thus can be cancelled out. For relative accuracy for FR2, the RF margin is applied because the two RSRP may be estimated with same or different antenna panels, and in the latter case the calibration error can be different (cannot be cancelled out). 
For PRS-RSRP relative accuracy for FR2, however, we suggest to NOT apply the RF margin. The reason is that the differential RSRP used for DL-AoD are expected to be measured with the same Rx beam. In measurement report, UE will indicate LMF the index of the Rx beam that is used to obtain the RSRP measurement result, and in our view it is reasonable that the relative accuracy requirements only apply if the two PRS-RSRP are measured with the same Rx beam.
NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15								OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15						OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL, -- Cond SameRx
	nr-DL-AoD-AdditionalMeasurements-r16
									NR-DL-AoD-AdditionalMeasurements-r16	OPTIONAL,
	...
}
Proposal 4: The RF margin for PRS-RSRP accuracy is defined as 
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· 0dB for FR1 relative accuracy requirements 
· 0dB for FR2 relative accuracy requirements, provided that two PRS-RSRP are measured with the same Rx beam
Conclusions
In this paper we provided our views on the PRS-RSRP measurement accuracy requirements.
Proposal 1: SINR side condition #1 for PRS-RSRP accuracy requirements is -6dB.
Proposal 2: PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
Proposal 3: Consider Table 1 for defining PRS-RSRP accuracy requirements. 
Table 1: suggested PRS-RSRP accuracy requirements
	Absolute accuracy (dB)
	Relative accuracy (dB)
	SINR (dB)
	BW (PRB)
	Repetition

	±2.5
	±3
	-6
	>=32
	1

	±3.5
	±4
	-13
	>=32
	4

	
	
	
	>=64
	2


Proposal 4: The RF margin for PRS-RSRP accuracy is defined as 
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· 0dB for FR1 relative accuracy requirements 
· 0dB for FR2 relative accuracy requirements, provided that two PRS-RSRP are measured with the same Rx beam
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