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1	Introduction
During RAN#82 meeting, the status report of Rel-15 NR WI is presented. As mentioned in the report, for NR BS performance requirements, due to lack of simulation results, some requirements, test parameters and configurations are still remaining TBD. Additional work is needed to further alignment simulation results with aiming to specify the requirement, and correct the requirement due to unachievable performance measures.
In this contribution, both ideal and impairment simulation results are provided.
2	Simulation Results
In this section, based on the agreed simulation assumption for NR PUSCH as table 1, table 2. The ideal and impairment simulation results of PUSCH are presented as table 3, to table 7.
Table 1: Simulation assumption for NR PUSCH for CP-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1,2

	Number of Rx
	2, 4,8
	2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1,2

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1(3), 1+1(3,11)
	1

	symbols length
	14
	10

	Time domain resource allocation type
	type A
	type B

	MCS index
	2, 16, 20 (20 only for 1Tx)
	2, 16, 20 (20 only for 1 Tx)

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
MCS 16: TDL-C 300ns, 100 Hz
MCS 20: TDL-A 30ns, 10Hz
	MCS 2 : TDL-A 30 ns, 300Hz
MCS 16: TDL-A 30 ns,300Hz
MCS 20: TDL-A 30 ns, 75HZ

	SCS and BW
	15kHz:  5,10, 20 MHz
30kHz: 10, 20, 40, 100 MHz
	60kHz: 50, 100 MHz
120kHz: 50,100,200  MHz

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	Configured with KPTRS =2,LPTRS=1



Table 2: Simulation assumption for NR PUSCH for DFT-s-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1

	Number of Rx
	2, 4,8
	1,2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1(3), 1+1(3,11)
	1

	symbols length
	14
	10

	Time domain resource allocation type
	type A
	type B

	MCS index
	2, 16, 20
	2, 16, 20

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
	MCS 2 : TDL-A 30 ns, 300Hz


	SCS and BW
	15kHz: 5MHz
30kHz: 10MHz
15kHz: 25 PRB (contig., middle of test BW)
30kHz: 24 PRB (contig., middle of test BW)
	60kHz: 50MHz
120kHz: 50MHz
60kHz: 30 PRB (contig., middle of test BW)
120kHz:  30 PRB (contig., middle of test BW)

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	Configured with KPTRS =2, LPTRS=1




[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Table3: The target SNR performance for NR PUSCH for FR1 with 1 Tx with CP-OFDM 
	Tx/Rx
	SCS
(KHz)
	Number of DMRS symbol
	BW
(MHz)
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS16
(dB)
(ideal)
	Target SNR for MCS20
(dB)
(ideal)
	Target SNR for MCS2 (dB) (impairment)
	Target SNR for MCS16
(dB)
(impairment)
	Target SNR for MCS20
(dB)
(impairment)

	[bookmark: _Hlk525920052]1T2Rx
	15
	1
	5
	1.57
	11.69
	10.94
	3.57
	13.69
	12.94

	
	
	1+1
	5
	-3.01
	8.46
	10.81
	-1.01
	10.46
	12.81

	
	
	1
	10
	1.54
	14.82
	11.09
	3.54
	16.82
	13.09

	
	
	1+1
	10
	-2.90
	8.53
	10.89
	-0.9
	10.53
	12.89

	
	
	1
	20
	N.A
	N.A
	10.92
	N.A
	N.A
	12.92

	
	
	1+1
	20
	-3.56
	8.40
	10.78
	-1.56
	10.4
	12.78

	
	30

	1
	10
	-3.13
	8.88
	10.42
	-1.13
	10.88
	12.42

	
	
	1+1
	10
	-3.58
	8.64
	10.45
	-1.58
	10.64
	12.45

	
	
	1
	20
	-3.37
	9.14
	10.77
	-1.37
	11.14
	12.77

	
	
	1+1
	20
	-4.51
	8.58
	10.55
	-2.51
	10.58
	12.55

	
	
	1
	40
	-2.57
	9.12
	10.75
	-0.57
	11.12
	12.75

	
	
	1+1
	40
	-3.99
	8.50
	10.37
	-1.99
	10.5
	12.37

	
	
	1
	100
	-1.90
	9.25
	11.57
	0.1
	11.25
	13.57

	
	
	1+1
	100
	-4.53
	8.49
	11.24
	-2.53
	10.49
	13.24

	1Tx4Rx
	15
	1
	5
	-2.88
	6.02
	7.40
	-0.88
	8.02
	9.4

	
	
	1+1
	5
	-7.08
	4.56
	    7.21
	-5.08
	6.56
	9.21

	
	
	1
	10
	-3.05
	6.57
	7.47
	-1.05
	8.57
	9.47

	
	
	1+1
	10
	-7.29
	4.63
	7.23
	-5.29
	6.63
	9.23

	
	
	1
	20
	N.A
	6.68
	7.56
	N.A
	8.68
	9.56

	
	
	1+1
	20
	-7.08
	4.52
	7.09
	-5.08
	6.52
	9.09

	
	30
	1
	10
	-6.63
	4.89
	6.71
	-4.63
	6.89
	8.71

	
	
	1+1
	10
	-6.8
	4.70
	6.73
	-4.8
	6.7
	8.73

	
	
	1
	20
	-6.78
	5.07
	7.12
	-4.78
	7.07
	9.12

	
	
	1+1
	20
	-7.70
	4.63
	6.87
	-5.7
	6.63
	8.87

	
	
	1
	40
	-5.97
	4.98
	7.22
	-3.97
	6.98
	9.22

	
	
	1+1
	40
	-7.51
	4.56
	6.75
	-5.51
	6.56
	8.75

	
	
	1
	100
	-5.37
	5.08
	7.96
	-3.37
	7.08
	9.96

	
	
	1+1
	100
	-7.79
	4.54
	7.55
	-5.79
	6.54
	9.55

	1Tx8Rx
	15
	1
	5
	-6.25
	2.69
	4.37
	-4.25
	4.69
	6.37

	
	
	1+1
	5
	-9.88
	1.37
	3.92
	-7.88
	3.37
	5.92

	
	
	1
	10
	-6.23
	3.04
	4.42
	-4.23
	5.04
	6.42

	
	
	1+1
	10
	-9.68
	1.59
	3.91
	-7.68
	3.59
	5.91

	
	
	1
	20
	N.A
	3.00
	4.51
	N.A
	5
	6.51

	
	
	1+1
	20
	-9.47
	1.33
	3.77
	-7.47
	3.33
	5.77

	
	30
	1
	10
	-9.20
	2.02
	3.59
	-7.2
	4.02
	5.59

	
	
	1+1
	10
	-9.76
	1.67
	3.48
	-7.76
	3.67
	5.48

	
	
	1
	20
	-9.34
	2.12
	3.91
	-7.34
	4.12
	5.91

	
	
	1+1
	20
	-10.13
	1.61
	3.58
	-8.13
	3.61
	5.58

	
	
	1
	40
	-8.63
	2.08
	4.02
	-6.63
	4.08
	6.02

	
	
	1+1
	40
	-10.25
	1.51
	3.51
	-8.25
	3.51
	5.51

	
	
	1
	100
	-7.97
	2.20
	4.83
	-5.97
	4.2
	6.83

	
	
	1+1
	100
	-10.36
	1.68
	4.17
	-8.36
	3.68
	6.17



As agreed in the last meeting, these cases for PUSCH with 1DMRS configuration under 2Tx2Rx are removed, due to that the throughput ratio to set up requirements cannot be reached.

Table4: The target SNR performance for NR PUSCH for FR1 with 2 Tx with CP-OFDM (to be updated)
	Tx/Rx
	SCS
(KHz)
	Number of DMRS symbol
	BW(MHz)
	Target SNR for MCS2 (dB)(ideal)
	Target SNR for MCS16
(dB)(ideal)
	Target SNR for MCS2 (dB)(impairment)
	Target SNR for MCS16
(dB)(impairment)

	2Tx2Rx
	15
	1+1
	5
	
	
	
	

	
	
	1+1
	10
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	30
	1+1
	10
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	
	1+1
	40
	
	
	
	

	
	
	1+1
	100
	
	
	
	

	2Tx4Rx
	15
	1
	5
	
	
	
	

	
	
	1+1
	5
	
	
	
	

	
	
	1
	10
	
	
	
	

	
	
	1+1
	10
	
	
	
	

	
	
	1
	20
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	30
	1
	10
	
	
	
	

	
	
	1+1
	10
	
	
	
	

	
	
	1
	20
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	
	1
	40
	
	
	
	

	
	
	1+1
	40
	
	
	
	

	
	
	1
	100
	
	
	
	

	
	
	1+1
	100
	
	
	
	

	2Tx8Rx
	15
	1
	5
	
	
	
	

	
	
	1+1
	5
	
	
	
	

	
	
	1
	10
	
	
	
	

	
	
	1+1
	10
	
	
	
	

	
	
	1
	20
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	30
	1
	10
	
	
	
	

	
	
	1+1
	10
	
	
	
	

	
	
	1
	20
	
	
	
	

	
	
	1+1
	20
	
	
	
	

	
	
	1
	40
	
	
	
	

	
	
	1+1
	40
	
	
	
	

	
	
	1
	100
	
	
	
	

	
	
	1+1
	100
	
	
	
	




[bookmark: _GoBack]Table5: The target SNR performance for NR PUSCH for FR1with DFT-OFDM(to be updated)
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS2 (dB) (impairment)

	1T2Rx
	15
	1
	5
	
	

	
	15
	1+1
	5
	
	

	
	30
	1
	10
	
	

	
	30
	1+1
	10
	
	

	1Tx4Rx
	15
	1
	5
	
	

	
	15
	1+1
	5
	
	

	
	30
	1
	10
	
	

	
	30
	1+1
	10
	
	

	1Tx8Rx
	15
	1
	5
	
	

	
	15
	1+1
	5
	
	

	
	30
	1
	10
	
	

	
	30
	1+1
	10
	
	



Table6 The target SNR performance for NR PUSCH for FR2 with CP-OFDM (to be updated)
	Tx/Rx
	SCS
	BW
	Number of DMRS symbol
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS16
(dB)
(ideal)
	Target SNR for MCS20
(dB)
(ideal)
	Target SNR for MCS2 (dB)
(impairment)
	Target SNR for MCS16
(dB)
(impairment)
	Target SNR for MCS20
(dB)
(impairment)

	1T2Rx
	60
	50
	1
	
	
	
	
	
	

	
	60
	100
	1
	
	
	
	
	
	

	
	120
	50
	1
	
	
	
	
	
	

	
	120
	100
	1
	
	
	
	
	
	

	
	120
	200
	1
	
	
	
	
	
	

	2T2Rx
	60
	50
	1
	
	
	
	
	
	

	
	60
	100
	1
	
	
	
	
	
	

	
	120
	50
	1
	
	
	
	
	
	

	
	120
	100
	1
	
	
	
	
	
	

	
	120
	200
	1
	
	
	
	
	
	



Table7: The target SNR performance for NR PUSCH for FR2 with DFT-s-OFDM (to be updated)
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS2 (dB)
(impairment)

	1T2Rx
	60
	1
	50
	
	

	
	120
	1
	50
	
	



Observation 1: Based on the simulation results, some test cases with 1 only DMRS configuration is unreliable, which has bad performance and cannot achieve the 70% of maximum throughput due to the chosen channel conditions. Removing these cases in current specification should be considered. 
3	Conclusion
In this contribution, the ideal and impairment simulation results are provided.
Observation 1: Base on the simulation results, some test cases with only 1 DMRS configuration are unreliable, which has bad performance and cannot achieve the 70% of maximum throughput due to the chosen channel condition. Removing these cases in current specification should be considered. 
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