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1   Background
During RAN4#88Bis Chengdu meeting, WF[1~2] were approved for NR UL general part and PUSCH demodulation performance. The following simulation cases were agreed for alignments:
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1, 2
	1, 2

	Number of Rx
	2, 4, 8
	2

	Number of layers
	1, 2
	1, 2

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1, 1+1
	1, 1+1(low prio)

	symbols length
	14
	10

	start symbol index
	0
	0

	Time domain resource allocation type
	type A and B
	type B

	Frequency domain resource
	full RB allocation of the applicable BW
	full RB allocation of the applicable BW

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

	Carrier frequency (GHz)
	4
	30

	Propagation condition
	MCS 2: TDL-B 100ns, 400 Hz

MCS 16: TDL-C 300ns, 100 Hz

MCS 20: TDL-A 30ns, 10Hz
	MCS 2: TDL-A 30ns, 300Hz

MCS 16: TDL-A 30ns, 300Hz

MCS 20: TDL-A 30ns, 75Hz

	SCS and BW
	To be captured in work plan WF

	PTRS
	Not configured
	QPSK: Not configured
16 and 64 QAM: (Configured with KPTRS =2, LPTRS =1) and (not configured, low prio)

	Timing offset
	0
	0

	Frequency offset
	0
	0

	Code block group
	Disabled
	Disabled

	Frequency hopping
	Disabled
	Disabled

	Limited buffer rate matching
	Disabled
	Disabled

	Number of HARQ transmissions
	4
	4

	FDM
	No data and DMRS multiplexing in the same OFDM symbol

	EPRE ratio of PUSCH to DMRS
	-3dB

	RV
	{0,2,3,1}

	Testing metric
	SNR @70% of maximum throughput
	SNR @70% of maximum throughput


2   Discussion

2.1   FR1 with transform precoding disabled for Type A
2.1.1   Simulation results for 1T2R
Table 2.1.1-1: Summary of simulation results for FR1 PUSCH with antenna 1T2R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	-1.85

	
	
	1+1
	-4.6

	
	MCS16
	1+0
	10.4

	
	
	1+1
	8.2

	
	MCS20
	1+0
	11.2

	
	
	1+1
	10.5

	40MHz/30kHz
	MCS2
	1+0
	-3.34

	
	
	1+1
	-4.7

	
	MCS16
	1+0
	8.46

	
	
	1+1
	7.9

	
	MCS20
	1+0
	11.14

	
	
	1+1
	10.5

	5MHz/15kHz
	MCS2
	1+0
	-2.36

	
	
	1+1
	-5.20

	
	MCS16
	1+0
	9.28

	
	
	1+1
	7.76

	
	MCS20
	1+0
	10.73

	
	
	1+1
	10.34

	20MHz/15kHz
	MCS2
	1+0
	4.72

	
	
	1+1
	-4.74

	
	MCS16
	1+0
	10.25

	
	
	1+1
	7.80

	
	MCS20
	1+0
	10.78

	
	
	1+1
	10.27

	10MHz/30kHz
	MCS2
	1+0
	-4.69

	
	
	1+1
	-5.33

	
	MCS16
	1+0
	8.02

	
	
	1+1
	7.76

	
	MCS20
	1+0
	10.52

	
	
	1+1
	10.51

	20MHz/30kHz
	MCS2
	1+0
	-4.91

	
	
	1+1
	-5.54

	
	MCS16
	1+0
	8.2

	
	
	1+1
	7.70

	
	MCS20
	1+0
	10.86

	
	
	1+1
	10.56

	100MHz30kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	

	
	MCS20
	1+0
	

	
	
	1+1
	


2.1.2   Simulation results for 1T4R
Table 2.1.2-1: Summary of simulation results for FR1 PUSCH with antenna 1T4R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	-6.45

	
	
	1+1
	-8.69

	
	MCS16
	1+0
	5.70

	
	
	1+1
	4.36

	
	MCS20
	1+0
	7.82

	
	
	1+1
	7.08

	40MHz/30kHz
	MCS2
	1+0
	-7.60

	
	
	1+1
	-8.62

	
	MCS16
	1+0
	4.80

	
	
	1+1
	4.05

	
	MCS20
	1+0
	7.85

	
	
	1+1
	6.86

	5MHz/15kHz
	MCS2
	1+0
	-6.16

	
	
	1+1
	-8.58

	
	MCS16
	1+0
	5.41

	
	
	1+1
	4.32

	
	MCS20
	1+0
	7.74

	
	
	1+1
	7.05

	20MHz/15kHz
	MCS2
	1+0
	-2.05

	
	
	1+1
	-8.30

	
	MCS16
	1+0
	5.55

	
	
	1+1
	4.28

	
	MCS20
	1+0
	7.84

	
	
	1+1
	6.89

	10MHz/30kHz
	MCS2
	1+0
	-7.97

	
	
	1+1
	-8.56

	
	MCS16
	1+0
	4.78

	
	
	1+1
	4.35

	
	MCS20
	1+0
	7.65

	
	
	1+1
	7.16

	20MHz/30kHz
	MCS2
	1+0
	-8.38

	
	
	1+1
	-8.77

	
	MCS16
	1+0
	4.91

	
	
	1+1
	4.17

	
	MCS20
	1+0
	7.89

	
	
	1+1
	7.13

	100MHz30kHz
	MCS2
	1+0
	-6.93

	
	
	1+1
	-8.48

	
	MCS16
	1+0
	5.25

	
	
	1+1
	4.44

	
	MCS20
	1+0
	8.31

	
	
	1+1
	7.5


2.1.3   Simulation results for 1T8R
Table 2.1.3-1: Summary of simulation results for FR1 PUSCH with antenna 1T8R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	-9.73

	
	
	1+1
	-11.67

	
	MCS16
	1+0
	3.22

	
	
	1+1
	1.68

	
	MCS20
	1+0
	5.93

	
	
	1+1
	4.57

	40MHz/30kHz
	MCS2
	1+0
	-10.77

	
	
	1+1
	-11.69

	
	MCS16
	1+0
	2.62

	
	
	1+1
	1.44

	
	MCS20
	1+0
	5.91

	
	
	1+1
	4.39

	5MHz/15kHz
	MCS2
	1+0
	-9.47

	
	
	1+1
	-11.61

	
	MCS16
	1+0
	3.10

	
	
	1+1
	1.55

	
	MCS20
	1+0
	5.87

	
	
	1+1
	4.56

	20MHz/15kHz
	MCS2
	1+0
	-6.32

	
	
	1+1
	-11.47

	
	MCS16
	1+0
	3.09

	
	
	1+1
	1.56

	
	MCS20
	1+0
	5.95

	
	
	1+1
	4.41

	10MHz/30kHz
	MCS2
	1+0
	-10.91

	
	
	1+1
	-11.52

	
	MCS16
	1+0
	2.71

	
	
	1+1
	1.73

	
	MCS20
	1+0
	5.75

	
	
	1+1
	4.58

	20MHz/30kHz
	MCS2
	1+0
	-11.30

	
	
	1+1
	-11.76

	
	MCS16
	1+0
	2.82

	
	
	1+1
	1.56

	
	MCS20
	1+0
	6.06

	
	
	1+1
	4.60

	100MHz30kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	

	
	MCS20
	1+0
	

	
	
	1+1
	


2.1.4   Simulation results for 2T2R
Table 2.1.4-1: Summary of simulation results for FR1 PUSCH with antenna 2T2R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+1
	-1.24

	
	MCS16
	1+1
	15.94

	40MHz/30kHz
	MCS2
	1+1
	-1.23

	
	MCS16
	1+1
	16.36

	5MHz/15kHz
	MCS2
	1+1
	-1.69

	
	MCS16
	1+1
	15.40

	20MHz/15kHz
	MCS2
	1+1
	-0.90

	
	MCS16
	1+1
	15.85

	10MHz/30kHz
	MCS2
	1+1
	-1.72

	
	MCS16
	1+1
	15.61

	20MHz/30kHz
	MCS2
	1+1
	-1.56

	
	MCS16
	1+1
	15.6

	100MHz/30kHz
	MCS2
	1+1
	-0.91

	
	MCS16
	1+1
	N/A


Note: cases with DMRS 1+0 for 2T2R are all not applicable for 70% max TP as per the simulation results from companies.
2.1.5   Simulation results for 2T4R
Table 2.1.5-1: Summary of simulation results for FR1 PUSCH with antenna 2T4R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	3.37

	
	
	1+1
	-4.94

	
	MCS16
	1+0
	12.65

	
	
	1+1
	8.87

	40MHz/30kHz
	MCS2
	1+0
	-3.38

	
	
	1+1
	-5.04

	
	MCS16
	1+0
	9.16

	
	
	1+1
	8.42

	5MHz/15kHz
	MCS2
	1+0
	-2.64

	
	
	1+1
	-5.27

	
	MCS16
	1+0
	11.32

	
	
	1+1
	8.49

	20MHz/15kHz
	MCS2
	1+0
	N/A

	
	
	1+1
	-4.73

	
	MCS16
	1+0
	13.19

	
	
	1+1
	8.67

	10MHz/30kHz
	MCS2
	1+0
	-4.66

	
	
	1+1
	-5.41

	
	MCS16
	1+0
	9.23

	
	
	1+1
	8.43

	20MHz/30kHz
	MCS2
	1+0
	-4.01

	
	
	1+1
	-5.28

	
	MCS16
	1+0
	9.05

	
	
	1+1
	8.44

	100MHz/30kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	


2.1.6   Simulation results for 2T8R
Table 2.1.6-1: Summary of simulation results for FR1 PUSCH with antenna 2T8R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	-2.45

	
	
	1+1
	-8.38

	
	MCS16
	1+0
	6.20

	
	
	1+1
	4.62

	40MHz/30kHz
	MCS2
	1+0
	-6.85

	
	
	1+1
	-8.43

	
	MCS16
	1+0
	5.19

	
	
	1+1
	4.36

	5MHz/15kHz
	MCS2
	1+0
	-6.29

	
	
	1+1
	-8.56

	
	MCS16
	1+0
	5.88

	
	
	1+1
	4.47

	20MHz/15kHz
	MCS2
	1+0
	NA

	
	
	1+1
	-8.08

	
	MCS16
	1+0
	6.18

	
	
	1+1
	4.49

	10MHz/30kHz
	MCS2
	1+0
	-7.80

	
	
	1+1
	-8.59

	
	MCS16
	1+0
	5.38

	
	
	1+1
	4.49

	20MHz/30kHz
	MCS2
	1+0
	-7.36

	
	
	1+1
	-8.56

	
	MCS16
	1+0
	5.27

	
	
	1+1
	4.45

	100MHz/30kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	


2.2   FR1 with transform precoding disabled for Type B

2.2.1   Simulation results for 1T2R
Table 2.2.1-1: Summary of simulation results for FR1 PUSCH with antenna 1T2R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	0.25

	
	
	1+1
	-4.67

	
	MCS16
	1+0
	11.74

	
	
	1+1
	8.28

	
	MCS20
	1+0
	11.08

	
	
	1+1
	10.55

	40MHz/30kHz
	MCS2
	1+0
	-2.46

	
	
	1+1
	-4.7

	
	MCS16
	1+0
	8.70

	
	
	1+1
	7.89

	
	MCS20
	1+0
	11.01

	
	
	1+1
	10.4


2.2.2   Simulation results for 1T4R
Table 2.2.2-1: Summary of simulation results for FR1 PUSCH with antenna 1T4R cases
	BW/SCS
	MCS
	DMRS
	SNR@70% Max TP

	10MHz/15kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	

	
	MCS20
	1+0
	

	
	
	1+1
	

	40MHz/30kHz
	MCS2
	1+0
	

	
	
	1+1
	

	
	MCS16
	1+0
	

	
	
	1+1
	

	
	MCS20
	1+0
	

	
	
	1+1
	


2.3   FR2 with transform precoding disabled for Type B
For FR2, only PUSCH resource mapping Type B with S=0 and L=10 is agreed to define performance requirements.
2.3.1   DMRS configuration 1+0
2.3.1.1   With PT-RS configured
Table 2.2-1: Summary of simulation results for FR2 PUSCH cases with antenna 1T2R cases
	PT-RS
	DMRS
	BW/SCS
	MCS
	SNR@70% Max TP

	PT-RS configured
	1+0
	100MHz/60kHz
	MCS16
	10.33

	
	
	
	MCS20
	12.58

	
	
	100MHz/120kHz
	MCS16
	9.58

	
	
	
	MCS20
	12.32

	
	
	50MHz/60kHz
	MCS16
	9.09

	
	
	
	MCS20
	11.67

	
	
	50MHz/120kHz
	MCS16
	8.96

	
	
	
	MCS20
	11.85

	
	
	200MHz/120kHz
	MCS16
	9.14

	
	
	
	MCS20
	12.49


Table 2.2-2: Summary of simulation results for FR2 PUSCH cases with antenna 2T2R cases

	PT-RS
	DMRS
	BW/SCS
	MCS
	SNR@70% Max TP

	PT-RS configured
	1+0
	100MHz/60kHz
	MCS16
	N/A

	
	
	100MHz/120kHz
	MCS16
	18.12

	
	
	50MHz/60kHz
	MCS16
	N/A

	
	
	50MHz/120kHz
	MCS16
	18.57

	
	
	200MHz/120kHz
	MCS16
	21.45


2.3.1.2   Without PT-RS configured
Table 2.2-1: Summary of simulation results for FR2 PUSCH cases with antenna 1T2R cases

	PT-RS
	DMRS
	BW/SCS
	MCS
	SNR@70% Max TP

	PT-RS not configured
	1+0
	100MHz/60kHz
	MCS2
	-5.36

	
	
	
	MCS16
	8.72

	
	
	
	MCS20
	11.14

	
	
	100MHz/120kHz
	MCS2
	-5.62

	
	
	
	MCS16
	7.97

	
	
	
	MCS20
	10.76

	
	
	50MHz/60kHz
	MCS2
	-5.24

	
	
	
	MCS16
	8.49

	
	
	
	MCS20
	10.70

	
	
	50MHz/120kHz
	MCS2
	-4.98

	
	
	
	MCS16
	8.01

	
	
	
	MCS20
	10.69

	
	
	200MHz/120kHz
	MCS2
	-5.35

	
	
	
	MCS16
	8.43

	
	
	
	MCS20
	11.37


Table 2.2-2: Summary of simulation results for FR2 PUSCH cases with antenna 2T2R cases
	PT-RS
	DMRS
	BW/SCS
	MCS
	SNR@70% Max TP

	PT-RS not configured
	1+0
	100MHz/60kHz
	MCS2
	-1.65

	
	
	
	MCS16
	N/A

	
	
	100MHz/120kHz
	MCS2
	-1.62

	
	
	
	MCS16
	16.11

	
	
	50MHz/60kHz
	MCS2
	-1.47

	
	
	
	MCS16
	NA

	
	
	50MHz/120kHz
	MCS2
	-1.62

	
	
	
	MCS16
	15.84

	
	
	200MHz/120kHz
	MCS2
	-1.66

	
	
	
	MCS16
	17.87


2.3.2   DMRS configuration 1+1
To be provided later due to the low priority
3   Conclusion
In this contribution, we share our simulation results for alignment as per the agreed simulation assumptions [1~2].
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