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1 Introduction

In RAN4#93, RAN4 agreed on link-level simulation assumptions for PRS RSTD and RSRP in [1]. The assumptions were updated in few parameters during RAN4#94-e [2].

In this contribution, we present the updated set of link-level simulation results for RSTD, based on the updated simulation assumptions [2].
2 Discussion
The provided link-level simulation results for RSTD errors are based on the updated simulation assumptions in [2]. The following subset of the scenarios have been studied:

· No muting, no power boosting,

· Es/IoT [dB] = (-6, -13, -13).
In Tables 1-3, we summarize the simulation results, where we show RSTD error (90%-ile of the CDF) in Tc, for:
· TDL-A (FR1)

· TDL-B (FR1)

· TDL-C (FR2)

· Observation 1: In the studied scenarios, multiple repetitions are very beneficial for small bandwidths, in both FR1 and FR2.
· Observation 2: at least 4 repetitions or comb realizations are needed in the accuracy requirements for small bandwidths.
· Proposal 1: The proposals for RSTD accuracy requirements can be collected according to the format:
	
	Number of comb realizations

(realization=repetition or increased comb size within a slot)

	<FRx, SCS, number of PRBs>
	X


· Proposal 2: The proposals for RSTD accuracy requirements can be collected according to the format:

	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1


Table 1: Results for TDL-A channel model, FR1
	Freq

GHz
	SCS

kHz
	comb
	BW,

MHz
	Num_rep = 1
	Num_rep = 4, gap=1
	Num_rep = 16, gap=1

	
	
	
	
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%

	2
	15
	2
	10
	90,29
	88,48
	97,38
	100,97
	73,97
	70,04
	74,64
	70,58
	65,20
	65,14
	65,47
	63,94

	2
	15
	2
	20
	53,78
	54,67
	62,63
	62,22
	58,90
	49,71
	63,09
	61,98
	51,34
	53,82
	52,31
	51,53

	2
	15
	2
	50
	15,69
	15,39
	16,63
	15,37
	15,23
	14,96
	14,99
	14,92
	14,75
	14,78
	14,99
	14,38

	4
	30
	2
	20
	97,42
	92,40
	98,18
	110,09
	62,78
	62,99
	60,93
	60,07
	61,07
	60,12
	60,52
	57,43

	4
	30
	2
	50
	15,97
	17,35
	17,00
	16,95
	14,19
	14,81
	15,31
	15,17
	15,23
	15,90
	16,41
	15,52

	4
	30
	2
	100
	14,13
	13,90
	13,87
	13,68
	14,07
	13,75
	13,89
	13,80
	13,26
	13,26
	13,06
	13,05

	2
	15
	4
	10
	88,70
	94,59
	101,58
	103,62
	71,66
	72,10
	76,39
	73,97
	67,91
	65,45
	69,05
	67,21

	2
	15
	4
	20
	64,26
	54,31
	67,50
	69,28
	61,43
	61,10
	61,88
	58,96
	50,52
	53,68
	55,44
	55,85

	2
	15
	4
	50
	15,48
	15,08
	15,71
	14,87
	14,82
	14,85
	14,60
	14,62
	14,99
	15,72
	14,44
	14,86

	4
	30
	4
	20
	81,17
	82,49
	87,70
	116,08
	67,33
	64,62
	60,77
	68,58
	57,88
	61,88
	62,07
	61,03

	4
	30
	4
	50
	16,05
	16,72
	18,09
	17,26
	15,45
	14,88
	14,90
	15,34
	15,52
	15,34
	15,64
	15,90

	4
	30
	4
	100
	14,10
	14,04
	13,81
	13,88
	13,93
	13,52
	13,81
	13,75
	13,22
	13,21
	12,96
	13,22

	2
	15
	6
	10
	91,47
	95,16
	95,11
	128,33
	72,05
	72,80
	73,36
	74,46
	65,64
	65,59
	64,80
	65,47

	2
	15
	6
	20
	54,73
	63,09
	65,46
	73,25
	54,07
	57,77
	60,71
	60,74
	54,85
	52,92
	52,80
	52,67

	2
	15
	6
	50
	16,20
	15,81
	15,20
	16,76
	14,76
	14,43
	15,41
	14,70
	14,78
	14,42
	14,59
	14,42

	4
	30
	6
	20
	83,35
	77,40
	92,22
	99,83
	66,24
	64,01
	68,63
	72,16
	56,95
	62,13
	65,46
	60,66

	4
	30
	6
	50
	16,40
	17,63
	16,04
	19,26
	15,13
	15,05
	14,73
	15,37
	15,70
	15,84
	15,87
	15,64

	4
	30
	6
	100
	13,90
	13,46
	13,51
	13,72
	14,04
	13,87
	13,81
	13,82
	13,16
	13,18
	13,21
	13,09


Table 2: Results for TDL-B channel model, FR1

	Freq

GHz
	SCS

kHz
	comb
	BW,

MHz
	Num_rep = 1
	Num_rep = 4, gap=1
	Num_rep = 16, gap=1

	
	
	
	
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%

	2
	15
	2
	10
	274,57
	267,97
	281,27
	287,94
	65,42
	64,66
	67,48
	66,65
	25,33
	25,07
	25,37
	24,97

	2
	15
	2
	20
	280,19
	254,05
	269,62
	238,56
	46,19
	46,16
	46,68
	46,99
	24,13
	24,05
	23,34
	23,76

	2
	15
	2
	50
	80,37
	79,926
	79,577
	77,671
	55,00
	55,26
	55,06
	55,30
	47,57
	47,69
	47,83
	47,36

	4
	30
	2
	20
	283,46
	294,16
	298,77
	326,85
	103,10
	78,02
	84,34
	92,32
	32,74
	32,60
	31,90
	33,10

	4
	30
	2
	50
	79,89
	78,28
	87,00
	78,12
	65,12
	65,14
	65,25
	65,96
	54,54
	52,97
	54,61
	54,19

	4
	30
	2
	100
	
	
	
	
	
	
	
	
	
	
	
	

	2
	15
	4
	10
	294,22
	278,09
	286,92
	278,99
	60,37
	64,10
	62,50
	66,73
	24,39
	25,62
	25,29
	25,22

	2
	15
	4
	20
	268,67
	255,21
	259,15
	265,97
	44,54
	46,57
	45,86
	46,72
	24,68
	24,21
	24,07
	24,58

	2
	15
	4
	50
	80,21
	77,20
	79,92
	81,69
	55,96
	54,98
	55,19
	55,60
	47,77
	47,86
	47,44
	48,30

	4
	30
	4
	20
	295,58
	286,17
	300,51
	329,65
	79,15
	74,79
	72,92
	102,90
	32,25
	32,88
	32,39
	32,99

	4
	30
	4
	50
	82,16
	76,85
	79,52
	83,16
	63,56
	63,49
	63,68
	65,55
	52,16
	53,66
	54,36
	53,24

	4
	30
	4
	100
	
	
	
	
	
	
	
	
	
	
	
	

	2
	15
	6
	10
	277,77
	281,04
	280,51
	296,82
	64,21
	61,90
	68,69
	70,85
	24,89
	25,98
	24,98
	25,33

	2
	15
	6
	20
	266,92
	271,77
	249,32
	264,28
	46,24
	44,83
	45,53
	47,97
	23,65
	24,25
	23,63
	24,24

	2
	15
	6
	50
	76,06
	77,30
	78,54
	81,68
	56,08
	55,44
	55,99
	56,11
	47,85
	48,32
	47,58
	47,70

	4
	30
	6
	20
	281,11
	292,54
	304,18
	320,90
	90,03
	97,17
	89,84
	88,09
	32,94
	32,27
	32,54
	33,58

	4
	30
	6
	50
	84,10
	79,00
	80,38
	80,42
	63,65
	64,00
	63,62
	63,08
	54,49
	53,69
	53,06
	54,11

	4
	30
	6
	100
	
	
	
	
	
	
	
	
	
	
	
	


Table 3: Results for TDL-C channel model, FR2

	Freq

GHz
	SCS

kHz
	comb
	BW,

MHz
	Num_rep = 1
	Num_rep = 4, gap=1
	Num_rep = 16, gap=1

	
	
	
	
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%
	Sync, 50%
	Sync, 100%
	Async, 50%
	Async, 100%

	40
	120
	2
	50
	>100
	
	>100
	
	62,33
	
	62,00
	
	59,04
	
	58,93
	

	40
	120
	2
	100
	60,06
	
	73,93
	
	53,15
	
	52,67
	
	51,81
	
	51,73
	

	40
	120
	2
	200
	51,47
	
	51,58
	
	51,01
	
	51,05
	
	50,79
	
	50,79
	

	40
	120
	4
	50
	>100
	
	>100
	
	62,14
	
	62,09
	
	58,59
	
	58,96
	

	40
	120
	4
	100
	69,16
	
	70,02
	
	53,17
	
	52,95
	
	51,87
	
	51,69
	

	40
	120
	4
	200
	51,49
	
	51,62
	
	50,98
	
	50,93
	
	50,81
	
	50,83
	

	40
	120
	6
	50
	>100
	
	>100
	
	60,98
	
	62,29
	
	58,98
	
	58,99
	

	40
	120
	6
	100
	66,45
	
	73,46
	
	52,85
	
	53,02
	
	51,79
	
	51,81
	

	40
	120
	6
	200
	51,69
	
	51,61
	
	50,98
	
	51,03
	
	50,79
	
	50,80
	


3 Summary

The following has been observed and proposed in this contribution:
· Observation 1: In the studied scenarios, multiple repetitions are very beneficial for small bandwidths, in both FR1 and FR2.

· Observation 2: at least 4 repetitions or comb realizations are needed in the accuracy requirements for small bandwidths.
· Proposal 1: The proposals for RSTD accuracy requirements can be collected according to the format:

	
	Number of comb realizations

(realization=repetition or increased comb size within a slot)

	<FRx, SCS, number of PRBs>
	X


· Proposal 2: The proposals for RSTD accuracy requirements can be collected according to the format:

	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1


4 References
[1] R4-1915802, Link-level simulation assumptions for PRS RSTD and PRS RSRP, Ericsson, Nov. 2019.

[2] R4-2002287, Updated link level simulation assumption for RSTD and RSRP, Huawei, Feb. 2019.

PAGE  
3

