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1 Introduction
In RAN4#98e meeting, the accuracy requirements of PRS RSRP measurement were discussed and the conclusions and remaining issues are captured in the WF [1]. But the measurement performance is still under evaluation and the template for simulation results collection was provided in [2]. Based on the template and the simulation assumption [3], in this paper, the updated simulation results of PRS RSRP measurement are provided in Annex, and according to that, we have further discussion on the remaining issues and give our proposals. 
2 Discussion
2.1 Side condition
In RAN4#98e meeting, the side condition for PRS RSRP measurement was further discussed and the following agreements are made and captured in the WF [1]. 
	· PRS-RSRP SINR side condition #1 is [-3] dB. Companies are encouraged to bring simulation results for -3dB and -6dB SINR conditions.


According to our simulation results in Annex, the measurement error of PRS RSRP for SINR = -3dB and SINR = -6dB have no big difference. And in RAN4 #95 meeting, it has been agreed that when the PRS RSRP measurement is configured to be measured along with RSTD or UE Rx-Tx time difference measurement, the side condition of PRS-RSRP should follow those of RSTD or Rx-Tx time difference measurement respectively. For RSTD measurement, the side condition has been defined as -6dB and -13dB. It is better to keep them aligned. 
If we define different side condition of PRS RSRP measurement for Dl-TDOA and DL-AoD positioning, then we need to define two sets of test cases for PRS RSRP measurement. But from the simulation results, the requirements for -3dB and -6dB is the same which means there is no need to define requirement and test case for -3dB. So there is no reason to define the side condition of PRS RSRP measurement as -3dB. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 1: Define the side condition #1 for PRS RSRP measurement accuracy requirements in DL-AoD as -6dB. 
2.2 Measurement accuracy
According to the simulation results in Annex, the following observations and proposals are provided: 
Observation 1: There is no big difference on the measurement accuracy for SINR = -3dB and SINR = -6dB. 
Observation 2: When the PRS bandwidth is same, there is no big difference for the measurement error for different SCS. 
Observation 3: The measurement accuracy improves as the value of PRS_NormLenthPerSlot increases. And the impact of PRS_NormLenthPerSlot reduces when the PRS bandwidth become larger. 

Proposal 2: The measurement accuracy of PRS RSRP is defined based on the PRS bandwidth and PRS_NormLenthPerSlot. 
Proposal 3: Define the PRS RSRP measurement accuracy following the tables as below: 
Table 1 PRS RSRP measurement accuracy in FR1
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±3.5]
	≥[-6]dB
	15/30/60
	≥[24]
	≥[1]

	[±3.5]
	≥-13dB
	
	 [52]
	≥[1]

	
	
	
	≤ [52]
	＞[2]

	[±4.5]
	
	
	≤ [52]
	≤[2]



Table 2 PRS RSRP measurement accuracy in FR2
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±3.5]
	≥[-6]dB
	60/120
	≥[24]
	≥[1]

	[±3.5]
	≥-13dB
	
	 [32]
	≥[1]

	
	
	
	≤ [32]
	＞[2]

	[±4.5]
	
	
	≤ [32]
	≤[2]




3 Summary
In this paper, we further discuss the accuracy requirements of  PRS RSRP measurement and the following observations and proposals are given：
Observation 1: There is no big difference on the measurement accuracy for SINR = -3dB and SINR = -6dB. 
Observation 2: When the PRS bandwidth is same, there is no big difference for the measurement error for different SCS. 
Observation 3: The measurement accuracy improves as the value of PRS_NormLenthPerSlot increases. And the impact of PRS_NormLenthPerSlot reduces when the PRS bandwidth become larger. 
Proposal 1: Define the side condition #1 for PRS RSRP measurement accuracy requirements in DL-AoD as -6dB. 
Proposal 2: The measurement accuracy of PRS RSRP is defined based on the PRS bandwidth and PRS_NormLenthPerSlot. 
Proposal 3: Define the PRS RSRP measurement accuracy following the tables as below: 
Table 1 PRS RSRP measurement accuracy in FR1
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±3.5]
	≥[-6]dB
	15/30/60
	≥[24]
	≥[1]

	[±3.5]
	≥-13dB
	
	 [52]
	≥[1]

	
	
	
	≤ [52]
	＞[2]

	[±4.5]
	
	
	≤ [52]
	≤[2]



Table 2 PRS RSRP measurement accuracy in FR2
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±3.5]
	≥[-6]dB
	60/120
	≥[24]
	≥[1]

	[±3.5]
	≥-13dB
	
	 [32]
	≥[1]

	
	
	
	≤ [32]
	＞[2]

	[±4.5]
	
	
	≤ [32]
	≤[2]
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5 Annex
5.1 Simulation assumption
In this section, simulation configurations of PRS RSRP are depicted. A subset of scenarios has been simulated, which is described below. 
· 3-cells with cell ID <0,1,2>
· Synchronous with time shifts <0, 0, 3 us>
· Es/Iot ：  (-3, -6, -13)for FR1
· Antenna：1T2R
· Carrier frequency / BW / SCS
· 2 GHz Carrier frequency and 15kHz SCS
· 10 MHz, 20 MHz
· 4 GHz Carrier frequency and 30kHz SCS
· 20 MHz
· 40 GHz Carrier frequency and 120kHz SCS
· 50 MHz, 100 MHz
· Channel model： TDL-A(30ns, 5Hz)  for FR1 and TDL-C(60ns, 300Hz) for FR2
· PRS pattern
· Comb 2, 4 
· DL PRS Resource Repetition Factor：1, 2, 4, 6
· no muting and no power boosting
· PRS transmission BW in PRB：full bandwidth
Detailed assumptions can be found in [3].
5.2 Performance metrics
In this paper, the following performance characteristics are provided：
· PRS-RSRP error CDFs for 3 cells
· 5% and 95%-ile of the PRS-RSRP errors for each cell
And the measurement error is defined as: Delta RSRP = Measured RSRP – Ideal RSRP
5.3 Simulation results
PRS RSRP measurement errors of 3 cells for the above listed settings are evaluated through the simulation and displayed by the CDF figures. In each figure, the PRS RSRP measurement errors of each cell are displayed respectively. And the 5% and 95%-ile of the PRS-RSRP errors for each cell under TDL-A channel for FR1 and TDL-C for FR2 are shown in the table 1. The simulation results are based on 4 samples. 
Table 1 PRS RSRP measurement error for fading channel（TDL-A for FR1 and TDL-C for FR2）
	FR
	PRS BW (PRBs)
	SCS(kHz)
	DL-PRS-NumSymbols
	DL-PRS-CombSizeN
	DL-PRS_ResourceRepetitionFactor
	-3dB
	-6dB
	-13dB

	FR1
	52
	15
	4
	4
	1
	[-0.26,0.36]
	[-0.46,0.53]
	[-0.81,2.28]

	
	
	
	2
	2
	2
	[-0.26, 0.24]
	[-0.33,0.33]
	[-0.89,1.73]

	
	
	
	2
	2
	4
	[-0.17,0.15]
	[-0.30,0.25]
	[-0.56,1.21]

	
	
	
	2
	2
	6
	[-0.15,0.13]
	[-0.21,0.21]
	[-0.50,1.07]

	
	
	
	12
	4
	1
	[-0.16,0.16]
	[-0.32,0.39]
	[-0.48,1.19]

	
	48
	30
	4
	4
	1
	[-0.33,0.25]
	[-0.56,0.53]
	[-0.74,1.85]

	
	
	
	2
	2
	2
	[-0.20,0.16]
	[-0.33,0.39]
	[-0.58,1.28]

	
	
	
	2
	2
	4
	[-0.15,0.13]
	[-0.22,0.31]
	[-0.43,1.01]

	
	
	
	2
	2
	6
	[-0.11,0.11]
	[-0.17,0.20]
	[-0.38,0.80]

	
	
	
	12
	4
	1
	[-0.20,0.16]
	[-0.29,0.28]
	[-0.61,1.12]

	
	104
	15
	4
	4
	1
	[-0.17,0.19]
	[-0.37,0.32]
	[-0.75,1.37]

	
	
	
	2
	2
	2
	[-0.12,0.14]
	[-0.25,0.26]
	[-0.54,0.99]

	
	
	
	2
	2
	4
	[-0.08,0.11]
	[-0.15,0.18]
	[-0.41,0.72]

	
	
	
	2
	2
	6
	[-0.07,0.09]
	[-0.11,0.13]
	[-0.33,0.60]

	
	
	
	12
	4
	1
	[-0.12,0.14]
	[-0.20,0.18]
	[-0.48,1.00]

	FR2
	32
	120
	4
	4
	1
	[-0.32,0.33]
	[-0.49,0.70]
	[-0.39,2.16]

	
	
	
	2
	2
	2
	[-0.16,0.32]
	[-0.49,0.54]
	[-0.61,1.85]

	
	
	
	2
	2
	4
	[-0.19,0.18]
	[-0.41,0.35]
	[-0.64,1.17]

	
	
	
	2
	2
	6
	[-0.17,0.18]
	[-0.32,0.26]
	[-0.51,1.01]

	
	64
	120
	4
	4
	1
	[-0.22,0.26]
	[-0.32,0.42]
	[-0.62,1.28]

	
	
	
	2
	2
	2
	[-0.17,0.18]
	[-0.32,0.33]
	[-0.71,1.08]

	
	
	
	2
	2
	4
	[-0.13,0.13]
	[-0.21,0.24]
	[-0.61,0.77]

	
	
	
	2
	2
	6
	[-0.11,0.12]
	[-0.17,0.18]
	[-0.47,0.59]

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN
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