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Introduction
RAN4 reached some agreements regarding the simulation assumptions for measurement accuracy with a reduced number of samples in RAN4#101-e [1, 2] and in RAN4#101-bis-e [3].
This paper includes additional simulation results for the following:
· UE Rx-Tx time difference
· PRS-RSRP
· RSTD
Simulation results for UE Rx-Tx time difference
This section includes simulation results for FR1, SCS = 15 kHz and SCS = 30 kHz, with propagation channels AWGN and TDL-A.
	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	120
	122
	131 

	
	
	
	
	2
	1
	118
	120
	124 

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	118
	118
	121 

	
	
	
	
	2
	4
	118
	118
	119 

	
	
	
	
	4
	4
	 (78)
	 
	  (101)

	
	52
	
	128
	1
	1
	58
	58
	61 

	
	
	
	
	2
	1
	58
	58
	59

	
	
	
	
	4
	1
	 (59)
	
	 (75) 

	
	
	
	
	1
	4
	58
	58
	58 

	
	
	
	
	2
	4
	58
	58
	58 

	
	
	
	
	4
	4
	 
	 
	 

	
	104
	
	64
	1
	1
	31
	31
	31 

	
	
	
	
	2
	1
	31
	31
	31 

	
	
	
	
	4
	1
	 (30)
	 
	 (37)

	
	
	
	
	1
	4
	31
	31
	31 

	
	
	
	
	2
	4
	31
	31
	31 

	
	
	
	
	4
	4
	
	
	


Table 1: UE Rx-Tx simulation results for FR1, SCS = 15 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).

	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	58
	59
	66 

	
	
	
	
	2
	1
	58
	58
	61 

	
	
	
	
	4
	1
	 
	 
	 

	
	
	
	
	1
	4
	58
	58
	60 

	
	
	
	
	2
	4
	58
	58
	59 

	
	
	
	
	4
	4
	 (57)
	 
	 (58)

	
	48
	
	64
	1
	1
	30
	30
	31 

	
	
	
	
	2
	1
	30
	30
	30 

	
	
	
	
	4
	1
	(30)
	 
	(39)

	
	
	
	
	1
	4
	30
	30
	30 

	
	
	
	
	2
	4
	30
	30
	30 

	
	
	
	
	4
	4
	 
	 
	

	
	132
	
	32
	1
	1
	16
	16
	16 

	
	
	
	
	2
	1
	16
	16
	16 

	
	
	
	
	4
	1
	 (15)
	 
	(16) 

	
	
	
	
	1
	4
	16
	16
	16 

	
	
	
	
	2
	4
	16
	16
	16 

	
	
	
	
	4
	4
	 
	 
	 


Table 2: UE Rx-Tx simulation results for FR1, SCS = 30 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 1: There are differences in sampling rate captured in the simulation assumptions Tdoc from RAN4#101 [2] vs. the assumptions in Rel-16.
· for FR1, SCS = 15 kHz, num RB = 24, the sampling period was 128 Tc in Rel-16
· for FR2, SCS = 60 kHz, num RB = 24, the sampling period was 32 Tc in Rel-16
· for FR2, SCS = 120 kHz, num RB = 32, the sampling period was 16 Tc in Rel-16
Observation 2: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.

	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	163
	164
	224

	
	
	
	
	2
	1
	162
	163
	186

	
	
	
	
	4
	1
	
	 
	

	
	
	
	
	1
	4
	162
	163
	167

	
	
	
	
	2
	4
	162
	162
	163

	
	
	
	
	4
	4
	(137)
	 
	(180) 

	
	52
	
	128
	1
	1
	106
	106
	113 

	
	
	
	
	2
	1
	106
	106
	108 

	
	
	
	
	4
	1
	(96)
	 
	(98)

	
	
	
	
	1
	4
	105
	105
	106 

	
	
	
	
	2
	4
	105
	105
	106 

	
	
	
	
	4
	4
	
	
	

	
	104
	
	64
	1
	1
	66
	66
	69 

	
	
	
	
	2
	1
	65
	66
	66 

	
	
	
	
	4
	1
	(62)
	 
	(68)

	
	
	
	
	1
	4
	65
	65
	65 

	
	
	
	
	2
	4
	65
	65
	64 

	
	
	
	
	4
	4
	
	 
	


Table 3: UE Rx-Tx simulation results for FR1, SCS = 15 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	106
	109
	159 

	
	
	
	
	2
	1
	105
	106
	116 

	
	
	
	
	4
	1
	 
	 
	 

	
	
	
	
	1
	4
	105
	105
	107 

	
	
	
	
	2
	4
	104
	105
	104 

	
	
	
	
	4
	4
	(87)
	
	(87)

	
	48
	
	64
	1
	1
	69
	70
	83 

	
	
	
	
	2
	1
	69
	69
	74 

	
	
	
	
	4
	1
	(68)
	 
	(85)

	
	
	
	
	1
	4
	69
	69
	71 

	
	
	
	
	2
	4
	69
	69
	71 

	
	
	
	
	4
	4
	
	 
	

	
	132
	
	32
	1
	1
	42
	43
	43 

	
	
	
	
	2
	1
	42
	43
	43 

	
	
	
	
	4
	1
	(44)
	 
	(44)

	
	
	
	
	1
	4
	42
	43
	43 

	
	
	
	
	2
	4
	43
	43
	43 

	
	
	
	
	4
	4
	
	
	


Table 4: UE Rx-Tx simulation results for FR1, SCS = 30 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 3: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 104, Rel-16 UE Rx-Tx accuracy requirements in TDL-A at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	15
	15
	16 

	
	
	
	
	2
	1
	15
	15
	15 

	
	
	
	
	4
	1
	(12)
	
	(14)

	
	
	
	
	1
	4
	15
	15
	15 

	
	
	
	
	2
	4
	15
	15
	15 

	
	
	
	
	4
	4
	
	 
	

	
	64
	
	16
	1
	1
	8
	8
	8 

	
	
	
	
	2
	1
	8
	8
	8 

	
	
	
	
	4
	1
	(7)
	 
	(9) 

	
	
	
	
	1
	4
	8
	8
	8 

	
	
	
	
	2
	4
	8
	8
	8 

	
	
	
	
	4
	4
	
	 
	

	
	128
	
	8
	1
	1
	4
	4
	4 

	
	
	
	
	2
	1
	4
	4
	4 

	
	
	
	
	4
	1
	(4)
	
	(4)

	
	
	
	
	1
	4
	4
	4
	4 

	
	
	
	
	2
	4
	4
	4
	4 

	
	
	
	
	4
	4
	
	
	


Table 5: UE Rx-Tx simulation results for FR2, SCS = 120 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 4: For FR2 and SCS = 120 kHz, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	82
	86
	155 

	
	
	
	
	2
	1
	83
	85
	90 

	
	
	
	
	4
	1
	(61)
	 
	(60)

	
	
	
	
	1
	4
	83
	86
	87 

	
	
	
	
	2
	4
	82
	84
	86 

	
	
	
	
	4
	4
	
	 
	

	
	64
	
	16
	1
	1
	34
	78
	82 

	
	
	
	
	2
	1
	34
	79
	81 

	
	
	
	
	4
	1
	(64)
	
	(66)

	
	
	
	
	1
	4
	34
	79
	81 

	
	
	
	
	2
	4
	33
	79
	81 

	
	
	
	
	4
	4
	
	
	

	
	128
	
	8
	1
	1
	29
	30
	79

	
	
	
	
	2
	1
	29
	30
	78

	
	
	
	
	4
	1
	(55)
	
	(62)

	
	
	
	
	1
	4
	29
	30
	78

	
	
	
	
	2
	4
	29
	30
	78

	
	
	
	
	4
	4
	
	
	


Table 6: UE Rx-Tx simulation results for FR2, SCS = 120 kHz, TDL-C. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 5: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE Rx-Tx accuracy requirements in TDL-C at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.



Simulation results for PRS-RSRP
This section includes simulation results for FR1, SCS = 15 kHz and SCS = 30 kHz, with propagation channels AWGN and TDL-A.
	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	0.7
	0.9
	2.1 

	
	
	
	
	2
	1
	0.6
	0.7
	1.6 

	
	
	
	
	4
	1
	
	 
	(6.0)

	
	
	
	
	1
	4
	0.5
	0.6
	1.2 

	
	
	
	
	2
	4
	0.4
	0.5
	0.9 

	
	
	
	
	4
	4
	 
	 
	 

	
	52
	
	128
	1
	1
	0.5
	0.6
	1.6 

	
	
	
	
	2
	1
	0.4
	0.5
	1.1 

	
	
	
	
	4
	1
	 
	 
	(6.0)

	
	
	
	
	1
	4
	0.3
	0.4
	0.8 

	
	
	
	
	2
	4
	0.3
	0.3
	0.6 

	
	
	
	
	4
	4
	
	
	

	
	104
	
	64
	1
	1
	0.3
	0.5
	1.2 

	
	
	
	
	2
	1
	0.3
	0.3
	0.8 

	
	
	
	
	4
	1
	
	 
	(3.5)

	
	
	
	
	1
	4
	0.2
	0.3
	0.6

	
	
	
	
	2
	4
	0.2
	0.2
	0.4 

	
	
	
	
	4
	4
	
	 
	


Table 7: PRS-RSRP simulation results for FR1, SCS = 15 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).



	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	0.7
	1.1
	3.2 

	
	
	
	
	2
	1
	0.5
	0.8
	2.3 

	
	
	
	
	4
	1
	
	
	(6.0)

	
	
	
	
	1
	4
	0.4
	0.5
	1.7 

	
	
	
	
	2
	4
	0.3
	0.4
	1.2 

	
	
	
	
	4
	4
	
	
	

	
	48
	
	64
	1
	1
	0.5
	0.7
	1.6 

	
	
	
	
	2
	1
	0.4
	0.5
	1.2 

	
	
	
	
	4
	1
	
	 
	(6.0)

	
	
	
	
	1
	4
	0.3
	0.4
	0.8 

	
	
	
	
	2
	4
	0.2
	0.3
	0.6 

	
	
	
	
	4
	4
	
	 
	

	
	132
	
	32
	1
	1
	0.3
	0.5
	1.3

	
	
	
	
	2
	1
	0.2
	0.3
	0.9 

	
	
	
	
	4
	1
	
	 
	(2.0)

	
	
	
	
	1
	4
	0.2
	0.2
	0.6 

	
	
	
	
	2
	4
	0.1
	0.2
	0.4 

	
	
	
	
	4
	4
	
	 
	


Table 8: PRS-RSRP simulation results for FR1, SCS = 30 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).





	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	0.8
	1.2
	3.1 

	
	
	
	
	2
	1
	0.6
	0.9
	2.3 

	
	
	
	
	4
	1
	
	 
	(6.0)

	
	
	
	
	1
	4
	0.5
	0.7
	1.7 

	
	
	
	
	2
	4
	0.4
	0.5
	1.2 

	
	
	
	
	4
	4
	
	 
	

	
	52
	
	128
	1
	1
	0.6
	0.8
	2.2 

	
	
	
	
	2
	1
	0.4
	0.6
	1.5 

	
	
	
	
	4
	1
	
	 
	(6.0)

	
	
	
	
	1
	4
	0.3
	0.4
	1.1 

	
	
	
	
	2
	4
	0.3
	0.3
	0.8 

	
	
	
	
	4
	4
	
	 
	

	
	104
	
	64
	1
	1
	0.4
	0.6
	1.7

	
	
	
	
	2
	1
	0.3
	0.4
	1.1

	
	
	
	
	4
	1
	
	 
	(3.5)

	
	
	
	
	1
	4
	0.2
	0.3
	0.8

	
	
	
	
	2
	4
	0.2
	0.2
	0.5

	
	
	
	
	4
	4
	
	 
	


Table 9: PRS-RSRP simulation results for FR1, SCS = 15 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).




	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	1.0
	1.6
	4.7 

	
	
	
	
	2
	1
	0.7
	1.1
	3.4 

	
	
	
	
	4
	1
	 
	 
	(6.0) 

	
	
	
	
	1
	4
	0.5
	0.8
	2.4 

	
	
	
	
	2
	4
	0.4
	0.6
	1.8 

	
	
	
	
	4
	4
	 
	 
	 

	
	48
	
	64
	1
	1
	0.6
	0.8
	2.1

	
	
	
	
	2
	1
	0.4
	0.6
	1.5

	
	
	
	
	4
	1
	
	 
	(6.0)

	
	
	
	
	1
	4
	0.3
	0.4
	1.0

	
	
	
	
	2
	4
	0.3
	0.3
	0.7

	
	
	
	
	4
	4
	
	 
	

	
	132
	
	32
	1
	1
	0.4
	0.6
	1.8

	
	
	
	
	2
	1
	0.3
	0.4
	1.2

	
	
	
	
	4
	1
	
	 
	(2.0)

	
	
	
	
	1
	4
	0.2
	0.3
	0.7 

	
	
	
	
	2
	4
	0.2
	0.2
	0.5 

	
	
	
	
	4
	4
	
	 
	


Table 10: PRS-RSRP simulation results for FR1, SCS = 30 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 6: For FR1, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	0.7
	0.9
	2.2

	
	
	
	
	2
	1
	0.5
	0.7
	1.8

	
	
	
	
	4
	1
	
	 
	(±4.5)

	
	
	
	
	1
	4
	0.5
	0.5
	1.6

	
	
	
	
	2
	4
	0.4
	0.4
	1.4

	
	
	
	
	4
	4
	
	 
	

	
	64
	
	16
	1
	1
	0.5
	0.7
	1.8 

	
	
	
	
	2
	1
	0.5
	0.5
	1.6 

	
	
	
	
	4
	1
	
	 
	(±4.5)

	
	
	
	
	1
	4
	0.4
	0.4
	1.4 

	
	
	
	
	2
	4
	0.4
	0.4
	1.3 

	
	
	
	
	4
	4
	
	 
	

	
	128
	
	8
	1
	1
	0.4
	0.5
	1.6

	
	
	
	
	2
	1
	0.4
	0.5
	1.4

	
	
	
	
	4
	1
	
	
	(±2.0)

	
	
	
	
	1
	4
	0.4
	0.4
	1.3 

	
	
	
	
	2
	4
	0.4
	0.3
	1.2 

	
	
	
	
	4
	4
	
	 
	


Table 11: PRS-RSRP simulation results for FR2, SCS = 120 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%, 95%] (dB)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -6 dB
	SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	0.7
	0.9
	2.6

	
	
	
	
	2
	1
	0.6
	0.7
	2.1 

	
	
	
	
	4
	1
	
	
	(±4.5)

	
	
	
	
	1
	4
	0.5
	0.6
	1.9

	
	
	
	
	2
	4
	0.5
	0.6
	1.7

	
	
	
	
	4
	4
	 
	 
	 

	
	64
	
	16
	1
	1
	0.6
	0.7
	2.1

	
	
	
	
	2
	1
	0.5
	0.6
	1.9

	
	
	
	
	4
	1
	 
	 
	 (±4.5)

	
	
	
	
	1
	4
	0.4
	0.5
	1.8

	
	
	
	
	2
	4
	0.4
	0.6
	1.6 

	
	
	
	
	4
	4
	 
	 
	 

	
	128
	
	8
	1
	1
	0.5
	0.6
	1.8

	
	
	
	
	2
	1
	0.4
	0.5
	1.7

	
	
	
	
	4
	1
	
	 
	(±2.0)

	
	
	
	
	1
	4
	0.4
	0.5
	1.6

	
	
	
	
	2
	4
	0.4
	0.5
	1.6

	
	
	
	
	4
	4
	
	 
	


Table 12: PRS-RSRP simulation results for FR2, SCS = 120 kHz, TDL-C. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 7: For FR2, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.



Simulation results for RSTD

	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	±145
	±145
	±159

	
	
	
	
	2
	1
	±145
	±145
	±153

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	±146
	±146
	±146

	
	
	
	
	2
	4
	±146
	±145
	±146

	
	
	
	
	4
	4
	
	
	(±132)

	
	52
	
	128
	1
	1
	±66
	±66
	±67

	
	
	
	
	2
	1
	±66
	±66
	±66

	
	
	
	
	4
	1
	
	
	(±98)

	
	
	
	
	1
	4
	±66
	±66
	±66

	
	
	
	
	2
	4
	±66
	±66
	±66

	
	
	
	
	4
	4
	
	
	

	
	104
	
	64
	1
	1
	±39
	±39
	±39

	
	
	
	
	2
	1
	±39
	±39
	±39

	
	
	
	
	4
	1
	
	
	(±42)

	
	
	
	
	1
	4
	±39
	±39
	±39

	
	
	
	
	2
	4
	±39
	±39
	±39

	
	
	
	
	4
	4
	
	
	


Table 13: RSTD simulation results for FR1, SCS = 15 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	±68
	±68
	±69

	
	
	
	
	2
	1
	±67
	±68
	±68

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	±67
	±67
	±68

	
	
	
	
	2
	4
	±67
	±67
	±68

	
	
	
	
	4
	4
	
	
	(±75)

	
	48
	
	64
	1
	1
	±38
	±38
	±39

	
	
	
	
	2
	1
	±38
	±38
	±38

	
	
	
	
	4
	1
	
	
	(±48)

	
	
	
	
	1
	4
	±38
	±38
	±38

	
	
	
	
	2
	4
	±38
	±38
	±38

	
	
	
	
	4
	4
	
	
	

	
	132
	
	32
	1
	1
	±18
	±18
	±18

	
	
	
	
	2
	1
	±18
	±18
	±18

	
	
	
	
	4
	1
	
	
	(±24)

	
	
	
	
	1
	4
	±18
	±18
	±18

	
	
	
	
	2
	4
	±18
	±18
	±18

	
	
	
	
	4
	4
	
	
	


Table 14: RSTD simulation results for FR1, SCS = 30 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 8: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.



	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR1
	24
	15
	256
	1
	1
	±161
	±161
	±220

	
	
	
	
	2
	1
	±161
	±161
	±184

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	±155
	±155
	±161

	
	
	
	
	2
	4
	±155
	±153
	±153

	
	
	
	
	4
	4
	
	
	(±247)

	
	52
	
	128
	1
	1
	±101
	±102
	±103

	
	
	
	
	2
	1
	±101
	±101
	±103

	
	
	
	
	4
	1
	
	
	(±140)

	
	
	
	
	1
	4
	±101
	±101
	±101

	
	
	
	
	2
	4
	±101
	±101
	±101

	
	
	
	
	4
	4
	
	
	

	
	104
	
	64
	1
	1
	±53
	±47
	±48

	
	
	
	
	2
	1
	±49
	±47
	±47

	
	
	
	
	4
	1
	
	
	(±86)

	
	
	
	
	1
	4
	±48
	±47
	±47

	
	
	
	
	2
	4
	±48
	±47
	±46

	
	
	
	
	4
	4
	
	
	


Table 15: RSTD simulation results for FR1, SCS = 15 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).


	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR1
	24
	30
	128
	1
	1
	±100
	±100
	±119

	
	
	
	
	2
	1
	±100
	±100
	±105

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	±100
	±100
	±100

	
	
	
	
	2
	4
	±100
	±100
	±100

	
	
	
	
	4
	4
	
	
	(±118)

	
	48
	
	64
	1
	1
	±50
	±50
	±56

	
	
	
	
	2
	1
	±50
	±50
	±52

	
	
	
	
	4
	1
	
	
	(±109)

	
	
	
	
	1
	4
	±50
	±50
	±51

	
	
	
	
	2
	4
	±50
	±50
	±51

	
	
	
	
	4
	4
	
	
	

	
	132
	
	32
	1
	1
	±24
	±23
	±24

	
	
	
	
	2
	1
	±24
	±23
	±24

	
	
	
	
	4
	1
	
	
	(±28)

	
	
	
	
	1
	4
	±24
	±24
	±24

	
	
	
	
	2
	4
	±24
	±24
	±23

	
	
	
	
	4
	4
	
	
	


Table 16: RSTD simulation results for FR1, SCS = 30 kHz, TDL-A. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 9: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 24, Rel-16 RSTD accuracy requirements in TDL-A at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.



	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	±17
	±17
	±18

	
	
	
	
	2
	1
	±17
	±17
	±17

	
	
	
	
	4
	1
	
	
	(±24)

	
	
	
	
	1
	4
	±17
	±17
	±17

	
	
	
	
	2
	4
	±17
	±17
	±17

	
	
	
	
	4
	4
	
	
	 

	
	64
	
	16
	1
	1
	±10
	±10
	±9

	
	
	
	
	2
	1
	±9
	±9
	±10

	
	
	
	
	4
	1
	
	
	(±13)

	
	
	
	
	1
	4
	±10
	±10
	±10

	
	
	
	
	2
	4
	±9
	±9
	±9

	
	
	
	
	4
	4
	
	
	

	
	128
	
	8
	1
	1
	±5
	±5
	±5

	
	
	
	
	2
	1
	±5
	±5
	±5

	
	
	
	
	4
	1
	
	
	(±6)

	
	
	
	
	1
	4
	±5
	±5
	±5

	
	
	
	
	2
	4
	±5
	±5
	±5

	
	
	
	
	4
	4
	
	
	


Table 17: RSTD simulation results for FR2, SCS = 120 kHz, AWGN. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 10: For FR2 and SCS = 120 kHz, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.



	FR
	PRS BW (PRBs)
	SCS (kHz)
	sample rate(Tc)
	Num. samples
	Num. repetitions
	Accuracy [5%,95%] (Tc)

	
	
	
	
	
	
	SINRref = 0 dB
SINR = -3 dB
	SINRref = -3 dB
SINR = -6 dB
	SINRref = -6 dB
SINR = -13 dB

	FR2
	32
	120
	32
	1
	1
	±57
	±59
	±62

	
	
	
	
	2
	1
	±57
	±59
	±57

	
	
	
	
	4
	1
	
	
	

	
	
	
	
	1
	4
	±57
	±59
	±56

	
	
	
	
	2
	4
	±57
	±59
	±57

	
	
	
	
	4
	4
	
	
	(±48)

	
	64
	
	16
	1
	1
	±35
	±52
	±57

	
	
	
	
	2
	1
	±36
	±54
	±56

	
	
	
	
	4
	1
	
	
	(±54)

	
	
	
	
	1
	4
	±36
	±53
	±55

	
	
	
	
	2
	4
	±34
	±52
	±54

	
	
	
	
	4
	4
	
	
	

	
	128
	
	8
	1
	1
	±29
	±31
	±73

	
	
	
	
	2
	1
	±29
	±31
	±69

	
	
	
	
	4
	1
	
	
	(±36)

	
	
	
	
	1
	4
	±29
	±32
	±57

	
	
	
	
	2
	4
	±29
	±30
	±56

	
	
	
	
	4
	4
	
	
	


Table 18: RSTD simulation results for FR2, SCS = 120 kHz, TDL-C. Values in parentheses are the Rel-16 baseline requirements (without margin).

Observation 11: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE RSTD requirements in TDL-C at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.

Conclusions
Observation 1: There are differences in sampling rate captured in the simulation assumptions Tdoc from RAN4#101 [2] vs. the assumptions in Rel-16.
· for FR1, SCS = 15 kHz, num RB = 24, the sampling period was 128 Tc in Rel-16
· for FR2, SCS = 60 kHz, num RB = 24, the sampling period was 32 Tc in Rel-16
· for FR2, SCS = 120 kHz, num RB = 32, the sampling period was 16 Tc in Rel-16
Observation 2: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.
Observation 3: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 104, Rel-16 UE Rx-Tx accuracy requirements in TDL-A at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.

Observation 4: For FR2 and SCS = 120 kHz, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.

Observation 5: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE Rx-Tx accuracy requirements in TDL-C at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.

Observation 6: For FR1, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.
Observation 7: For FR2, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.
Observation 8: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
Observation 9: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 24, Rel-16 RSTD accuracy requirements in TDL-A at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
Observation 10: For FR2 and SCS = 120 kHz, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.

[bookmark: _GoBack]Observation 11: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE RSTD requirements in TDL-C at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
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