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1. Introduction
For positioning purpose, several measurements are defined in 38.215 and among them the DL PRS-RSRP is defined as below：

	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.
For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


In this paper, the simulation results of PRS RSRP for FR1 and FR2 and some observations are provided.
2. Discussion
2.1. 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 ： (-6, -13, -13) for FR1; (-6, -13, -13) and  (-3, -10, -10) for FR2
· Antenna：1T2R
· Carrier frequency / BW / SCS
· 2 GHz Carrier frequency and 15kHz SCS
· 10 MHz, 20 MHz, 50 MHz

· 40 GHz Carrier frequency and 120kHz SCS
· 50 MHz, 100 MHz, 200 MHz
· Channel model：TDL-A(30ns, 5Hz), TDL-B(100ns, 200Hz) and TDL-C(300ns, 100Hz) for FR1; TDL-C(60ns, 300Hz) for FR2
· PRS pattern
· Comb 4, 6 and 12 
· DL PRS Resource Repetition Factor：1
· no muting and no power boosting
· PRS transmission BW in PRB：full bandwidth
Detailed assumptions can be found in [1].
2.2. Performance metrics
In this paper, the following performance characteristics are provided：
· PRS-RSRP error CDFs for 3 cells

· 90%-ile of the PRS-RSRP errors for each cell
And the measurement error is defined as: Delta RSRP = Measured RSRP – Ideal RSRP
The RSRP error distributions for the above scenarios are evaluated based on 1000 subframes. For each distribution, the RSRP ratios for the 90-percentile of the CDF is given, which means 90% RSRP measurement error is below this level.
2.3. 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 in the table 1-table 4, 90%-ile of the PRS RSRP measurement errors in CDF figures for each cell are provided.

Table 1. Measurement error of PRS-RSRP in FR1（1 sample）
	SCS
	15kHz

	BW
	10M
	20M
	50M

	Comb
	4
	6
	12
	4
	6
	12
	4
	6
	12

	Cell1
	AWGN
	0.95
	0.97
	0.94
	0.68
	0.67
	0.69
	0.42
	0.44
	0.42

	
	TDL-A
	0.76
	0.78
	0.82
	0.51
	0.59
	0.55
	0.33
	0.36
	0.34

	
	TDL-B
	0.76
	0.79
	0.76
	0.51
	0.51
	0.52
	0.32
	0.34
	0.33

	
	TDL-C
	0.74
	0.70
	0.75
	0.50
	0.53
	0.52
	0.33
	0.33
	0.34

	Cell2
	AWGN
	2.60
	2.66
	2.68
	1.94
	1.96
	1.92
	1.29
	1.33
	1.29

	
	TDL-A
	2.84
	2.88
	2.91
	1.79
	1.87
	1.88
	1.24
	1.15
	1.27

	
	TDL-B
	2.45
	2.36
	2.43
	1.72
	1.72
	1.72
	1.16
	1.14
	1.11

	
	TDL-C
	2.33
	2.38
	2.56
	1.69
	1.71
	1.72
	1.12
	1.10
	1.06

	Cell3
	AWGN
	2.60
	2.66
	2.68
	1.94
	1.96
	1.92
	1.29
	1.33
	1.29

	
	TDL-A
	2.84
	2.88
	2.91
	1.79
	1.87
	1.88
	1.24
	1.15
	1.27

	
	TDL-B
	2.45
	2.53
	2.43
	1.72
	1.72
	1.72
	0.98
	1.14
	1.11

	
	TDL-C
	2.44
	2.38
	2.56
	1.69
	1.71
	1.72
	1.12
	1.10
	1.06


Table 2. Measurement error of PRS-RSRP in FR1（5 samples）
	SCS
	15kHz

	BW
	10M
	20M
	50M

	Comb
	4
	6
	12
	4
	6
	12
	4
	6
	12

	Cell1
	AWGN
	0.60
	0.57
	0.59
	0.43
	0.41
	0.46
	0.26
	0.29
	0.27

	
	TDL-A
	0.45
	0.38
	0.45
	0.24
	0.29
	0.22
	0.15
	0.18
	0.18

	
	TDL-B
	0.37
	0.37
	0.37
	0.25
	0.24
	0.26
	0.14
	0.15
	0.14

	
	TDL-C
	0.37
	0.35
	0.40
	0.25
	0.27
	0.30
	0.14
	0.14
	0.16

	Cell2
	AWGN
	1.83
	1.73
	1.84
	1.34
	1.29
	1.34
	0.89
	0.90
	0.86

	
	TDL-A
	2.21
	2.27
	2.00
	1.00
	1.19
	1.21
	0.74
	0.68
	0.69

	
	TDL-B
	1.43
	1.37
	1.56
	0.93
	1.08
	0.83
	0.64
	0.59
	0.56

	
	TDL-C
	1.63
	1.41
	1.52
	0.92
	1.04
	0.91
	0.54
	0.56
	0.59

	Cell3
	AWGN
	1.83
	1.88
	1.84
	1.34
	1.29
	1.42
	0.89
	0.90
	0.86

	
	TDL-A
	1.98
	2.15
	2.00
	1.10
	1.19
	1.21
	0.74
	0.68
	0.69

	
	TDL-B
	1.50
	1.50
	1.37
	0.84
	0.96
	0.93
	0.52
	0.59
	0.56

	
	TDL-C
	1.47
	1.49
	1.52
	0.95
	1.04
	1.00
	0.63
	0.56
	0.59


Table 3. Measurement error of PRS-RSRP in FR2（1 sample）

	SCS
	120kHz

	BW
	50M
	100M
	200M

	Comb
	4
	6
	12
	4
	6
	12
	4
	6
	12

	Cell1
	（-6,-13,-13）
	1.00
	0.97
	1.02
	0.64
	0.70
	0.70
	0.47
	0.48
	0.49

	
	（-3,-10,-10）
	0.54
	0.54
	0.56
	0.34
	0.38
	0.39
	TBA
	TBA
	0.25

	Cell2
	（-6,-13,-13）
	3.07
	3.13
	3.40
	2.17
	2.22
	2.37
	1.55
	1.62
	1.67

	
	（-3,-10,-10）
	1.35
	1.40
	1.49
	0.85
	0.93
	1.02
	TBA
	TBA
	0.69

	Cell3
	（-6,-13,-13）
	3.07
	3.13
	3.40
	2.17
	2.22
	2.37
	1.55
	1.62
	1.67

	
	（-3,-10,-10）
	1.35
	1.40
	1.49
	0.85
	0.93
	1.02
	TBA
	TBA
	0.69


Table 4. Measurement error of PRS-RSRP in FR2（5 samples）

	SCS
	120kHz

	BW
	50M
	100M
	200M

	Comb
	4
	6
	12
	4
	6
	12
	4
	6
	12

	Cell1
	（-6,-13,-13）
	0.53
	0.47
	0.47
	0.29
	0.35
	0.38
	0.20
	0.22
	0.28

	
	（-3,-10,-10）
	0.27
	0.25
	0.23
	0.14
	0.18
	0.20
	TBA
	TBA
	0.15

	Cell2
	（-6,-13,-13）
	1.87
	1.88
	2.01
	1.33
	1.34
	1.32
	0.81
	0.81
	0.92

	
	（-3,-10,-10）
	0.65
	0.71
	0.73
	0.51
	0.54
	0.59
	TBA
	TBA
	0.33

	Cell3
	（-6,-13,-13）
	1.87
	1.88
	2.01
	1.23
	1.34
	1.32
	0.87
	0.90
	0.92

	
	（-3,-10,-10）
	0.69
	0.71
	0.76
	0.44
	0.54
	0.44
	TBA
	TBA
	0.38


Observation 1: For SINR=-6dB and repetition factor =1, the measurement error is within ±1dB for bandwidth≥48PRB, and is within ±0.5dB for bandwidth≥192 PRB. 
Observation 2: For SINR=-13dB and repetition factor =1, the measurement error is within ±2dB for bandwidth≥96PRB, and is within ±1.5dB for bandwidth≥192 PRB. 

Observation 3: There is no big difference between the different SCS when the PRS bandwidth is same. 

Observation 4: There is no big difference on the results between the different comb sizes. 
3. Conclusion
This paper provides the simulation results for PRS-RSRP and gives the following observations: 
Observation 1: For SINR=-6dB and repetition factor =1, the measurement error is within ±1dB for bandwidth≥48PRB, and is within ±0.5dB for bandwidth≥192 PRB. 
Observation 2: For SINR=-13dB and repetition factor =1, the measurement error is within ±2dB for bandwidth≥96PRB, and is within ±1.5dB for bandwidth≥192 PRB. 

Observation 3: There is no big difference between the different SCS when the PRS bandwidth is same. 

Observation 4: There is no big difference on the results between the different comb sizes. 
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