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1. Introduction

In RAN4#94-e, some initial simulation results for PRS-RSRP measurement have been submitted, and the simulation assumption has been updated in [1].

In this paper we will provide our simulation results for PRS-RSRP measurement.

2. Discussion
2.1. Simulation assumptions 
A subset of cases have been simulated from the simulation assumptions in [1]. 

· Only Synchronous case with time shifts <0, 0, 3 us> is simulated
· PRS periodicity is 160ms

· 100% RE utilization in non-PRS symbols
· All listed SCS and BW are simulated in all listed channels
· All comb sizes are simulated
· Repetition factor 1,2,4 are simulated with PRS-ResourceTimeGap = 1
2.2. Simulation results
Table 1-3 show the simulation results for relative PRS-RSRP accuracy. The relative PRS-RSRP accuracy is calculated as the gap between 95%-tile and 5%-tile values in the CDF for each cell. 
Table 1: Relative PRS-RSRP error for 15kHz
	RB num
	Comb
	Repetition
	Channel 

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3

	52
	2
	1
	1.8 
	6.9 
	5.9 
	2.3 
	9.4 
	9.1 
	2.1 
	7.6 
	7.6 
	2.0 
	7.0 
	7.7 

	
	
	2
	1.1 
	3.4 
	3.5 
	1.5 
	4.9 
	4.6 
	2.4 
	5.1 
	5.0 
	1.3 
	4.4 
	4.3 

	
	
	4
	0.7 
	2.0 
	2.1 
	1.0 
	2.8 
	2.8 
	4.8 
	6.1 
	6.9 
	2.0 
	3.3 
	3.4 

	
	4
	1
	1.7 
	6.0 
	6.1 
	2.4 
	8.7 
	9.9 
	2.2 
	8.1 
	7.3 
	2.1 
	8.7 
	7.4 

	
	
	2
	1.1 
	3.4 
	3.5 
	1.4 
	4.9 
	5.1 
	2.3 
	5.0 
	5.0 
	1.3 
	4.3 
	4.3 

	
	
	4
	0.8 
	2.1 
	2.1 
	0.9 
	2.9 
	2.7 
	5.3 
	6.4 
	6.2 
	2.2 
	3.3 
	3.4 

	
	6
	1
	1.8 
	6.7 
	5.9 
	2.4 
	9.2 
	8.3 
	2.1 
	7.7 
	8.6 
	2.0 
	8.4 
	9.2 

	
	
	2
	1.2 
	3.5 
	3.5 
	1.5 
	5.2 
	4.7 
	2.3 
	5.0 
	5.4 
	1.4 
	4.4 
	4.4 

	
	
	4
	0.7 
	2.1 
	2.1 
	0.9 
	2.9 
	3.2 
	4.7 
	6.3 
	6.4 
	2.1 
	3.3 
	3.4 

	
	12
	1
	1.7 
	6.3 
	6.1 
	2.3 
	8.7 
	12.0 
	2.3 
	8.5 
	8.4 
	2.2 
	9.9 
	8.5 

	
	
	2
	1.1 
	3.4 
	3.5 
	1.4 
	5.1 
	4.6 
	2.2 
	4.9 
	5.3 
	1.5 
	4.4 
	4.9 

	
	
	4
	0.8 
	2.1 
	2.1 
	0.9 
	2.9 
	2.9 
	4.7 
	6.2 
	6.2 
	2.3 
	3.4 
	3.5 

	104
	2
	1
	1.3 
	4.1 
	4.4 
	1.5 
	5.7 
	5.5 
	1.4 
	4.9 
	5.3 
	1.5 
	4.9 
	5.3 

	
	
	2
	0.8 
	2.5 
	2.4 
	0.9 
	3.2 
	2.9 
	1.8 
	3.5 
	3.8 
	1.0 
	3.0 
	3.0 

	
	
	4
	0.5 
	1.5 
	1.5 
	0.6 
	2.0 
	1.8 
	4.5 
	4.9 
	4.8 
	1.8 
	2.6 
	2.9 

	
	4
	1
	1.3 
	4.8 
	4.4 
	1.6 
	5.8 
	6.6 
	1.5 
	5.2 
	5.5 
	1.5 
	5.0 
	5.2 

	
	
	2
	0.8 
	2.6 
	2.5 
	1.0 
	3.1 
	3.4 
	1.8 
	3.8 
	3.5 
	1.1 
	3.1 
	3.1 

	
	
	4
	0.5 
	1.4 
	1.5 
	0.6 
	1.8 
	1.8 
	4.6 
	5.1 
	5.4 
	1.7 
	2.6 
	2.6 

	
	6
	1
	1.3 
	4.6 
	4.7 
	1.6 
	5.4 
	5.8 
	1.4 
	5.3 
	5.4 
	1.5 
	5.7 
	4.8 

	
	
	2
	0.8 
	2.5 
	2.5 
	1.0 
	3.0 
	3.1 
	1.8 
	3.6 
	3.6 
	1.1 
	3.0 
	3.1 

	
	
	4
	0.5 
	1.5 
	1.5 
	0.6 
	1.8 
	1.9 
	4.4 
	5.0 
	5.0 
	1.9 
	2.7 
	2.6 

	
	12
	1
	1.3 
	4.4 
	4.5 
	1.6 
	5.4 
	6.1 
	1.4 
	5.4 
	5.6 
	1.6 
	5.3 
	6.1 

	
	
	2
	0.8 
	2.6 
	2.7 
	0.9 
	3.0 
	3.2 
	1.8 
	3.8 
	3.6 
	1.2 
	3.2 
	3.1 

	
	
	4
	0.5 
	1.5 
	1.5 
	0.6 
	1.9 
	2.0 
	4.1 
	5.2 
	5.1 
	2.2 
	2.9 
	2.8 

	268
	2
	1
	0.8 
	2.9 
	2.9 
	1.0 
	4.2 
	3.8 
	0.9 
	3.3 
	3.3 
	0.9 
	3.5 
	3.3 

	
	
	2
	0.5 
	1.6 
	1.7 
	0.7 
	2.2 
	2.0 
	1.3 
	2.3 
	2.3 
	0.7 
	1.9 
	1.9 

	
	
	4
	0.3 
	1.0 
	0.9 
	0.4 
	1.2 
	1.2 
	3.5 
	4.0 
	3.7 
	1.7 
	2.1 
	2.0 

	
	4
	1
	0.8 
	2.9 
	2.9 
	1.1 
	3.8 
	4.0 
	0.9 
	3.6 
	3.2 
	0.9 
	3.3 
	3.5 

	
	
	2
	0.5 
	1.7 
	1.6 
	0.6 
	2.2 
	2.2 
	1.3 
	2.4 
	2.4 
	0.7 
	2.0 
	2.0 

	
	
	4
	0.3 
	0.9 
	0.9 
	0.4 
	1.3 
	1.3 
	3.2 
	3.8 
	3.6 
	1.8 
	2.2 
	2.2 

	
	6
	1
	0.8 
	2.9 
	3.0 
	1.0 
	4.1 
	4.1 
	0.9 
	3.2 
	3.3 
	1.0 
	3.4 
	3.5 

	
	
	2
	0.5 
	1.6 
	1.7 
	0.6 
	2.1 
	2.2 
	1.3 
	2.2 
	2.3 
	0.7 
	2.0 
	2.1 

	
	
	4
	0.3 
	1.0 
	1.0 
	0.4 
	1.3 
	1.3 
	3.2 
	3.6 
	3.6 
	1.8 
	2.0 
	2.1 

	
	12
	1
	0.8 
	2.9 
	2.8 
	1.1 
	3.9 
	3.7 
	0.9 
	3.2 
	3.3 
	1.0 
	3.5 
	3.4 

	
	
	2
	0.5 
	1.6 
	1.6 
	0.7 
	2.2 
	2.1 
	1.3 
	2.6 
	2.2 
	0.9 
	2.1 
	2.0 

	
	
	4
	0.3 
	0.9 
	0.9 
	0.4 
	1.2 
	1.1 
	3.2 
	3.5 
	3.8 
	1.7 
	2.2 
	2.3 


Table 2: Relative PRS-RSRP error for 30kHz
	RB num
	Comb
	Repetition
	Channel 

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3

	48
	2
	1
	1.8 
	6.7 
	6.8 
	2.4 
	8.7 
	7.4 
	2.3 
	8.0 
	7.3 
	2.1 
	7.5 
	7.2 

	
	
	2
	1.1 
	3.8 
	3.8 
	1.4 
	4.7 
	4.6 
	1.4 
	4.1 
	4.2 
	1.4 
	4.3 
	4.2 

	
	
	4
	0.7 
	2.1 
	2.1 
	0.9 
	2.8 
	2.8 
	2.1 
	3.2 
	3.2 
	1.0 
	2.7 
	2.7 

	
	4
	1
	1.7 
	6.1 
	7.0 
	2.2 
	8.2 
	9.2 
	2.2 
	8.9 
	8.4 
	2.0 
	8.3 
	8.0 

	
	
	2
	1.2 
	3.6 
	3.8 
	1.4 
	4.6 
	4.8 
	1.5 
	4.5 
	4.7 
	1.3 
	4.8 
	4.4 

	
	
	4
	0.8 
	2.1 
	2.2 
	0.9 
	2.8 
	2.8 
	2.0 
	3.3 
	3.4 
	1.1 
	2.7 
	2.9 

	
	6
	1
	1.9 
	6.5 
	6.7 
	2.3 
	9.7 
	7.7 
	2.2 
	9.4 
	9.8 
	2.3 
	9.5 
	11.2 

	
	
	2
	1.2 
	3.7 
	3.6 
	1.3 
	4.5 
	4.5 
	1.6 
	4.6 
	4.2 
	1.4 
	4.7 
	4.5 

	
	
	4
	0.8 
	2.1 
	2.2 
	0.9 
	2.6 
	2.8 
	2.2 
	3.2 
	3.6 
	1.2 
	2.9 
	2.8 

	
	12
	1
	1.9 
	6.6 
	6.6 
	2.4 
	8.1 
	8.9 
	2.3 
	10.9 
	10.6 
	2.4 
	10.5 
	11.2 

	
	
	2
	1.2 
	3.5 
	3.9 
	1.4 
	4.6 
	4.4 
	1.6 
	4.6 
	4.7 
	1.7 
	4.8 
	4.8 

	
	
	4
	0.8 
	2.2 
	2.1 
	0.9 
	2.7 
	2.6 
	2.2 
	3.6 
	3.5 
	1.4 
	3.1 
	3.1 

	132
	2
	1
	1.1 
	4.1 
	4.0 
	1.5 
	5.1 
	5.5 
	1.3 
	4.6 
	4.5 
	1.3 
	4.5 
	4.9 

	
	
	2
	0.7 
	2.3 
	2.3 
	0.9 
	3.3 
	3.0 
	0.9 
	2.6 
	2.8 
	0.9 
	2.7 
	2.6 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.6 
	1.8 
	1.7 
	1.4 
	2.2 
	2.2 
	0.8 
	1.6 
	1.7 

	
	4
	1
	1.1 
	4.0 
	4.0 
	1.5 
	5.1 
	5.3 
	1.3 
	4.7 
	4.3 
	1.4 
	4.8 
	5.0 

	
	
	2
	0.7 
	2.1 
	2.2 
	0.9 
	3.3 
	3.1 
	0.9 
	2.6 
	2.5 
	0.8 
	2.9 
	2.8 

	
	
	4
	0.5 
	1.3 
	1.3 
	0.6 
	1.8 
	1.8 
	1.5 
	2.2 
	2.3 
	0.8 
	1.7 
	1.8 

	
	6
	1
	1.2 
	3.9 
	4.1 
	1.5 
	5.8 
	5.4 
	1.3 
	4.5 
	4.7 
	1.4 
	4.5 
	4.7 

	
	
	2
	0.7 
	2.2 
	2.3 
	0.9 
	3.2 
	2.9 
	0.9 
	2.6 
	2.7 
	1.0 
	2.8 
	2.7 

	
	
	4
	0.5 
	1.3 
	1.3 
	0.6 
	1.7 
	1.8 
	1.6 
	2.2 
	2.1 
	0.9 
	1.9 
	1.8 

	
	12
	1
	1.1 
	3.9 
	3.6 
	1.5 
	5.3 
	5.7 
	1.3 
	4.5 
	4.9 
	1.7 
	5.2 
	5.3 

	
	
	2
	0.7 
	2.4 
	2.2 
	0.9 
	3.3 
	3.1 
	0.9 
	2.9 
	2.8 
	1.4 
	3.0 
	3.2 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.5 
	1.9 
	1.8 
	1.6 
	2.3 
	2.4 
	1.3 
	2.0 
	2.1 

	272
	2
	1
	0.8 
	2.8 
	2.8 
	1.0 
	3.1 
	3.3 
	0.9 
	3.1 
	3.5 
	0.9 
	3.3 
	3.3 

	
	
	2
	0.5 
	1.6 
	1.6 
	0.6 
	1.9 
	2.0 
	0.6 
	1.8 
	1.9 
	0.6 
	1.9 
	1.8 

	
	
	4
	0.3 
	0.9 
	0.9 
	0.4 
	1.1 
	1.1 
	1.1 
	1.6 
	1.6 
	0.5 
	1.3 
	1.2 

	
	4
	1
	0.8 
	2.8 
	2.8 
	0.9 
	3.4 
	3.2 
	0.9 
	3.1 
	3.1 
	1.0 
	3.2 
	3.3 

	
	
	2
	0.5 
	1.5 
	1.6 
	0.6 
	1.9 
	1.9 
	0.6 
	1.7 
	1.8 
	0.6 
	1.9 
	1.8 

	
	
	4
	0.3 
	0.9 
	0.9 
	0.4 
	1.1 
	1.1 
	1.1 
	1.7 
	1.6 
	0.6 
	1.3 
	1.2 

	
	6
	1
	0.8 
	2.9 
	2.9 
	0.9 
	3.6 
	3.4 
	0.9 
	3.1 
	3.0 
	1.0 
	3.5 
	3.2 

	
	
	2
	0.5 
	1.6 
	1.6 
	0.6 
	1.9 
	1.9 
	0.7 
	1.9 
	1.9 
	0.7 
	2.0 
	2.0 

	
	
	4
	0.3 
	0.9 
	0.9 
	0.4 
	1.1 
	1.0 
	1.2 
	1.6 
	1.6 
	0.7 
	1.3 
	1.3 

	
	12
	1
	0.8 
	2.8 
	2.8 
	0.9 
	3.4 
	3.2 
	0.9 
	3.5 
	3.3 
	1.1 
	3.7 
	3.5 

	
	
	2
	0.5 
	1.5 
	1.6 
	0.6 
	1.9 
	2.0 
	0.7 
	2.0 
	2.0 
	0.9 
	2.1 
	2.0 

	
	
	4
	0.3 
	0.9 
	1.0 
	0.4 
	1.1 
	1.2 
	1.2 
	1.7 
	1.7 
	1.1 
	1.5 
	1.5 


Table 2: Relative PRS-RSRP error for 120kHz
	RB num
	Comb
	Repetition
	Channel 

	
	
	
	SNR=(-6,-13)
	SNR=(-3,-10)

	
	
	
	AWGN
	TDL-C
	AWGN
	TDL-C

	
	
	
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3

	48
	2
	1
	2.3 
	7.5 
	9.3 
	2.6 
	11.3 
	8.8 
	1.4 
	4.3 
	4.3 
	1.6 
	5.2 
	5.1 

	
	
	2
	1.4 
	4.6 
	4.5 
	1.6 
	4.7 
	5.3 
	0.9 
	2.6 
	2.7 
	1.1 
	3.1 
	3.3 

	
	
	4
	0.9 
	2.7 
	2.7 
	1.1 
	3.0 
	3.2 
	0.6 
	1.6 
	1.7 
	0.8 
	2.0 
	2.0 

	
	4
	1
	2.2 
	8.4 
	7.7 
	2.7 
	9.2 
	11.9 
	1.4 
	4.2 
	4.3 
	1.8 
	5.3 
	5.3 

	
	
	2
	1.4 
	4.4 
	4.2 
	1.7 
	5.2 
	5.1 
	0.9 
	2.7 
	2.7 
	1.1 
	3.2 
	3.1 

	
	
	4
	0.9 
	2.5 
	2.6 
	1.2 
	3.1 
	3.0 
	0.6 
	1.6 
	1.6 
	0.8 
	2.0 
	2.1 

	
	6
	1
	2.2 
	8.3 
	8.9 
	2.6 
	11.4 
	11.9 
	1.4 
	4.7 
	4.5 
	1.7 
	5.4 
	5.6 

	
	
	2
	1.4 
	4.3 
	4.3 
	1.6 
	5.2 
	5.2 
	0.9 
	2.6 
	2.6 
	1.1 
	3.1 
	3.3 

	
	
	4
	1.0 
	2.7 
	2.7 
	1.2 
	3.3 
	3.1 
	0.6 
	1.5 
	1.7 
	0.9 
	2.0 
	2.1 

	
	12
	1
	2.1 
	8.8 
	7.6 
	3.0 
	15.5 
	15.4 
	1.5 
	4.9 
	4.3 
	2.0 
	6.1 
	6.2 

	
	
	2
	1.5 
	4.7 
	4.6 
	1.8 
	6.6 
	5.6 
	1.0 
	2.6 
	2.6 
	1.3 
	3.6 
	3.3 

	
	
	4
	0.9 
	2.7 
	2.6 
	1.6 
	3.2 
	3.6 
	0.6 
	1.7 
	1.7 
	1.2 
	2.2 
	2.2 

	132
	2
	1
	1.6 
	5.7 
	6.2 
	1.9 
	6.6 
	6.5 
	1.0 
	3.1 
	3.1 
	1.2 
	3.9 
	4.0 

	
	
	2
	1.0 
	3.0 
	3.1 
	1.1 
	3.5 
	3.7 
	0.7 
	1.9 
	1.9 
	0.8 
	2.2 
	2.2 

	
	
	4
	0.6 
	2.0 
	1.8 
	0.8 
	2.2 
	2.3 
	0.4 
	1.1 
	1.2 
	0.6 
	1.4 
	1.4 

	
	4
	1
	1.6 
	5.2 
	5.9 
	2.0 
	7.3 
	7.2 
	1.0 
	3.2 
	3.1 
	1.2 
	3.7 
	3.8 

	
	
	2
	1.0 
	3.2 
	3.4 
	1.2 
	3.6 
	3.7 
	0.6 
	1.8 
	2.1 
	0.8 
	2.2 
	2.2 

	
	
	4
	0.7 
	1.9 
	2.0 
	0.8 
	2.3 
	2.3 
	0.4 
	1.1 
	1.1 
	0.6 
	1.4 
	1.4 

	
	6
	1
	1.6 
	6.2 
	5.3 
	1.9 
	6.6 
	6.8 
	1.0 
	3.2 
	3.2 
	1.2 
	3.8 
	3.9 

	
	
	2
	1.0 
	3.2 
	3.1 
	1.2 
	3.7 
	3.9 
	0.6 
	1.9 
	1.9 
	0.8 
	2.1 
	2.2 

	
	
	4
	0.7 
	1.8 
	2.0 
	0.9 
	2.3 
	2.3 
	0.4 
	1.2 
	1.2 
	0.7 
	1.5 
	1.6 

	
	12
	1
	1.6 
	5.3 
	5.2 
	2.1 
	7.4 
	8.6 
	1.0 
	3.1 
	3.1 
	1.4 
	4.0 
	4.3 

	
	
	2
	1.0 
	3.3 
	3.0 
	1.4 
	4.2 
	3.7 
	0.7 
	1.9 
	1.8 
	1.0 
	2.4 
	2.7 

	
	
	4
	0.6 
	1.9 
	1.9 
	1.2 
	2.5 
	2.5 
	0.4 
	1.1 
	1.2 
	1.0 
	1.7 
	1.6 

	272
	2
	1
	1.2 
	3.9 
	3.9 
	1.3 
	4.4 
	4.5 
	0.7 
	2.3 
	2.3 
	0.8 
	2.7 
	2.8 

	
	
	2
	0.7 
	2.3 
	2.1 
	0.9 
	2.6 
	2.6 
	0.5 
	1.4 
	1.4 
	0.6 
	1.6 
	1.6 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.6 
	1.7 
	1.7 
	0.3 
	0.8 
	0.9 
	0.5 
	1.0 
	1.0 

	
	4
	1
	1.1 
	3.9 
	4.1 
	1.3 
	4.6 
	4.6 
	0.7 
	2.2 
	2.4 
	0.9 
	2.5 
	2.8 

	
	
	2
	0.7 
	2.3 
	2.3 
	0.8 
	2.6 
	2.7 
	0.5 
	1.4 
	1.4 
	0.6 
	1.6 
	1.6 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.6 
	1.6 
	1.7 
	0.3 
	0.8 
	0.8 
	0.5 
	1.1 
	1.0 

	
	6
	1
	1.1 
	3.9 
	4.1 
	1.3 
	4.8 
	5.0 
	0.7 
	2.3 
	2.3 
	0.9 
	2.9 
	2.7 

	
	
	2
	0.7 
	2.3 
	2.3 
	0.9 
	2.5 
	2.7 
	0.5 
	1.3 
	1.4 
	0.6 
	1.7 
	1.7 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.6 
	1.6 
	1.6 
	0.3 
	0.9 
	0.9 
	0.5 
	1.1 
	1.1 

	
	12
	1
	1.2 
	4.2 
	3.8 
	1.5 
	5.1 
	5.6 
	0.7 
	2.4 
	2.4 
	1.0 
	2.8 
	2.9 

	
	
	2
	0.7 
	2.2 
	2.2 
	1.1 
	3.0 
	2.9 
	0.5 
	1.4 
	1.4 
	0.9 
	1.7 
	1.8 

	
	
	4
	0.5 
	1.3 
	1.4 
	0.9 
	1.9 
	1.8 
	0.3 
	0.8 
	0.8 
	0.8 
	1.3 
	1.3 


From the tables, we can observe that

Observation 1: The performance for all comb size are similar.

Observation 2: Repetition up to 4 improves the performance for all RB number in all channels, while the gain is more significant for small RB number at low SNR.

Observation 3: The performance are dependent on the channel profile, but the difference is not much. 
Observation 4: The accuracy improves in proportion with BW in RB due to more REs for estimation.

Observation 5: The performance is quite dependent on SNR condition. 
3. Conclusions

In this paper we provided simulation results for RSTD measurements. The following observations can be considered for defining the accuracy requirements for RSTD. 
Observation 1: The performance for all comb size are similar.

Observation 2: Repetition up to 4 improves the performance for all RB number in all channels, while the gain is more significant for small RB number at low SNR.

Observation 3: The performance are dependent on the channel profile, but the difference is not much. 

Observation 4: The accuracy improves in proportion with BW in RB due to more REs for estimation.

Observation 5: The performance is quite dependent on SNR condition. 
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