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1. Introduction
In RAN4 #98-bis-e, a way forward on PUSCH 256QAM performance requirements was approved [1]. The simulation need to be done for alignment based on agreement of test parameter, and the remaining issues such as MCS, additional DM-RS, 2TX etc. in WF also need to be decided based on simulation results.
In this contribution, we provide our simulation results for alignment.
2. Discussion
The simulation assumptions are listed as in Table A5-1. And the following cases are evaluated.
1)  Case1: MCS 24, 1TX, DMRS 1+1, PDSCH mapping type A.
2)  Case2: MCS24, 1TX, DMRS 1+1, PDSCH mapping type B.
3)  Case3: MCS22, 1TX, DMRS1+1, PDSCH mapping type A.
4)  Case4: MCS24, 1TX, DMRS1+1+1, PDSCH mapping type A.
5)  Case5: MCS24, 2TX, DMRS1+1, PDSCH mapping type A.

The summary of simulation results for case1, case2, case 3, case 4 and case 5 are shown in Table 2-1, Table 2-2, Table 2-3, Table 2-4 and Table 2-5 respectively.

Table 2-1: Summary of simulation results for case 1: MCS 24, 1TX, DMRS 1+1, PDSCH mapping type A
	SCS
	CBW
	TX/RX
	MCS
	DMRS
	PUSCH mapping type
	SNR @70% of maximum throughput(dB)

	
	
	
	
	
	
	Ideal
	Impairment

	15kHz
	5MHz
	1T2R
	24
	1+1
	type A
	31.26
	33.76

	15kHz
	5MHz
	1T4R
	24
	1+1
	type A
	29.69
	32.19

	15kHz
	5MHz
	1T8R
	24
	1+1
	type A
	26.05
	28.55

	15kHz
	10MHz
	1T2R
	24
	1+1
	type A
	24.43
	26.93

	15kHz
	10MHz
	1T4R
	24
	1+1
	type A
	20.54
	23.04

	15kHz
	10MHz
	1T8R
	24
	1+1
	type A
	16.65
	19.15

	15kHz
	20MHz
	1T2R
	24
	1+1
	type A
	23.56
	26.06

	15kHz
	20MHz
	1T4R
	24
	1+1
	type A
	19.41
	21.91

	15kHz
	20MHz
	1T8R
	24
	1+1
	type A
	15.29
	17.79

	30kHz
	10MHz
	1T2R
	24
	1+1
	type A
	27.84
	30.34

	30kHz
	10MHz
	1T4R
	24
	1+1
	type A
	25.07
	27.57

	30kHz
	10MHz
	1T8R
	24
	1+1
	type A
	21.3
	23.8

	30kHz
	20MHz
	1T2R
	24
	1+1
	type A
	24.04
	26.54

	30kHz
	20MHz
	1T4R
	24
	1+1
	type A
	19.94
	22.44

	30kHz
	20MHz
	1T8R
	24
	1+1
	type A
	16.05
	18.55

	30kHz
	40MHz
	1T2R
	24
	1+1
	type A
	23.49
	25.99

	30kHz
	40MHz
	1T4R
	24
	1+1
	type A
	19.23
	21.73

	30kHz
	40MHz
	1T8R
	24
	1+1
	type A
	14.46
	16.96

	30kHz
	100MHz
	1T2R
	24
	1+1
	type A
	25.25
	27.75

	30kHz
	100MHz
	1T4R
	24
	1+1
	type A
	20.51
	23.01

	30kHz
	100MHz
	1T8R
	24
	1+1
	type A
	16.44
	18.94



Table 2-2: Summary of simulation results for case2: MCS24, 1TX, DMRS 1+1, PDSCH mapping type B
	SCS
	CBW
	TX/RX
	MCS
	DMRS
	PUSCH mapping type
	SNR @70% of maximum throughput(dB)

	
	
	
	
	
	
	Ideal
	Impairment

	15kHz
	5MHz
	1T2R
	24
	1+1
	type B
	31.17
	33.67

	15kHz
	5MHz
	1T4R
	24
	1+1
	type B
	29.64
	32.14

	15kHz
	5MHz
	1T8R
	24
	1+1
	type B
	26.11
	28.61

	15kHz
	10MHz
	1T2R
	24
	1+1
	type B
	24.35
	26.85

	15kHz
	10MHz
	1T4R
	24
	1+1
	type B
	20.53
	23.03

	15kHz
	10MHz
	1T8R
	24
	1+1
	type B
	16.59
	19.09

	15kHz
	20MHz
	1T2R
	24
	1+1
	type B
	23.47
	25.97

	15kHz
	20MHz
	1T4R
	24
	1+1
	type B
	19.44
	21.94

	15kHz
	20MHz
	1T8R
	24
	1+1
	type B
	15.21
	17.71

	30kHz
	10MHz
	1T2R
	24
	1+1
	type B
	27.76
	30.26

	30kHz
	10MHz
	1T4R
	24
	1+1
	type B
	24.95
	27.45

	30kHz
	10MHz
	1T8R
	24
	1+1
	type B
	21.28
	23.78

	30kHz
	20MHz
	1T2R
	24
	1+1
	type B
	23.97
	26.47

	30kHz
	20MHz
	1T4R
	24
	1+1
	type B
	19.94
	22.44

	30kHz
	20MHz
	1T8R
	24
	1+1
	type B
	16.08
	18.58

	30kHz
	40MHz
	1T2R
	24
	1+1
	type B
	23.51
	26.01

	30kHz
	40MHz
	1T4R
	24
	1+1
	type B
	19.19
	21.69

	30kHz
	40MHz
	1T8R
	24
	1+1
	type B
	14.19
	16.69

	30kHz
	100MHz
	1T2R
	24
	1+1
	type B
	25.2
	27.7

	30kHz
	100MHz
	1T4R
	24
	1+1
	type B
	20.49
	22.99

	30kHz
	100MHz
	1T8R
	24
	1+1
	type B
	16.41
	18.91



Table 2-3: Summary of simulation results for case3: MCS22, 1TX, DMRS1+1, PDSCH mapping type A
	SCS
	CBW
	TX/RX
	MCS
	DMRS
	PUSCH mapping type
	SNR @70% of maximum throughput(dB)

	
	
	
	
	
	
	Ideal
	Impairment

	15kHz
	5MHz
	1T2R
	22
	1+1
	type A
	23.04
	25.54

	15kHz
	5MHz
	1T4R
	22
	1+1
	type A
	20.09
	22.59

	15kHz
	5MHz
	1T8R
	22
	1+1
	type A
	15.88
	18.38

	15kHz
	10MHz
	1T2R
	22
	1+1
	type A
	20
	22.5

	15kHz
	10MHz
	1T4R
	22
	1+1
	type A
	14.06
	16.56

	15kHz
	10MHz
	1T8R
	22
	1+1
	type A
	[TBD]
	[TBD]

	15kHz
	20MHz
	1T2R
	22
	1+1
	type A
	19.31
	21.81

	15kHz
	20MHz
	1T4R
	22
	1+1
	type A
	10.62
	13.12

	15kHz
	20MHz
	1T8R
	22
	1+1
	type A
	[TBD]
	[TBD]

	30kHz
	10MHz
	1T2R
	22
	1+1
	type A
	22.86
	25.36

	30kHz
	10MHz
	1T4R
	22
	1+1
	type A
	19.56
	22.06

	30kHz
	10MHz
	1T8R
	22
	1+1
	type A
	15.31
	17.81

	30kHz
	20MHz
	1T2R
	22
	1+1
	type A
	20.14
	22.64

	30kHz
	20MHz
	1T4R
	22
	1+1
	type A
	10.09
	12.59

	30kHz
	20MHz
	1T8R
	22
	1+1
	type A
	[TBD]
	[TBD]

	30kHz
	40MHz
	1T2R
	22
	1+1
	type A
	20.02
	22.52

	30kHz
	40MHz
	1T4R
	22
	1+1
	type A
	8.88
	11.38

	30kHz
	40MHz
	1T8R
	22
	1+1
	type A
	[TBD]
	[TBD]

	30kHz
	100MHz
	1T2R
	22
	1+1
	type A
	22.07
	24.57

	30kHz
	100MHz
	1T4R
	22
	1+1
	type A
	13.63
	16.13

	30kHz
	100MHz
	1T8R
	22
	1+1
	type A
	[TBD]
	[TBD]





Table 2-4: Summary of simulation results for case4: MCS24, 1TX, DMRS1+1+1, PDSCH mapping type A
	SCS
	CBW
	TX/RX
	MCS
	DMRS
	PUSCH mapping type
	SNR @70% of maximum throughput(dB)

	
	
	
	
	
	
	Ideal
	Impairment

	15kHz
	5MHz
	1T2R
	24
	1+1+1
	type A
	30.66
	33.16

	15kHz
	5MHz
	1T4R
	24
	1+1+1
	type A
	29.07
	31.57

	15kHz
	5MHz
	1T8R
	24
	1+1+1
	type A
	25.34
	27.84

	15kHz
	10MHz
	1T2R
	24
	1+1+1
	type A
	24.66
	27.16

	15kHz
	10MHz
	1T4R
	24
	1+1+1
	type A
	20.69
	23.19

	15kHz
	10MHz
	1T8R
	24
	1+1+1
	type A
	16.69
	19.19

	15kHz
	20MHz
	1T2R
	24
	1+1+1
	type A
	23.73
	26.23

	15kHz
	20MHz
	1T4R
	24
	1+1+1
	type A
	19.64
	22.14

	15kHz
	20MHz
	1T8R
	24
	1+1+1
	type A
	15.4
	17.9

	30kHz
	10MHz
	1T2R
	24
	1+1+1
	type A
	29.32
	31.82

	30kHz
	10MHz
	1T4R
	24
	1+1+1
	type A
	26.68
	29.18

	30kHz
	10MHz
	1T8R
	24
	1+1+1
	type A
	22.86
	25.36

	30kHz
	20MHz
	1T2R
	24
	1+1+1
	type A
	24.14
	26.64

	30kHz
	20MHz
	1T4R
	24
	1+1+1
	type A
	19.95
	22.45

	30kHz
	20MHz
	1T8R
	24
	1+1+1
	type A
	15.86
	18.36

	30kHz
	40MHz
	1T2R
	24
	1+1+1
	type A
	23.72
	26.22

	30kHz
	40MHz
	1T4R
	24
	1+1+1
	type A
	19.45
	21.95

	30kHz
	40MHz
	1T8R
	24
	1+1+1
	type A
	14.54
	17.04

	30kHz
	100MHz
	1T2R
	24
	1+1+1
	type A
	25.56
	28.06

	30kHz
	100MHz
	1T4R
	24
	1+1+1
	type A
	20.77
	23.27

	30kHz
	100MHz
	1T8R
	24
	1+1+1
	type A
	16.66
	19.16



Table 2-5: Summary of simulation results for case5: MCS24, 2TX, DMRS1+1, PDSCH mapping type A
TBA

3. [bookmark: _GoBack]Conclusions
This contribution provides our link level simulation results for 256QAM for alignment. 
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5. Annex

Table A5-1 simulation assumptions for PUSCH 256QAM performance requirement
	Parameter
	Value

	Carrier frequency (GHz)
	4

	Transform precoding
	Disabled

	Number of TX antenna
	1, [2]

	Number of RX antenna
	2, [4], 8

	Number of layers
	1 TX: 1
[2 TX: 2]

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1 with single-symbol DM-RS

	Number of DMRS symbols
	1+1, [1+1+1]

	Additional DM-RS
	1+1: dmrs-AdditionalPosition = ‘pos1’, type A: [image: ], 11; type B: [image: ], 10
[1+1+1: dmrs-AdditionalPosition = ‘pos2’, type A: [image: ], 7, 11; type B: [image: ], 5,10]

	Start symbol index
	0

	Symbols length
	14

	Time domain resource allocation type
	type A and type B

	Frequency domain resource
	Full applicable test bandwidth

	MCS index
	24, [22]

	Propagation condition
	TDLA30-10 Low

	SCS and BW
	15kHz: 5MHz, 10MHz, [20MHz];
30kHz: 10MHz, [20MHz], 40MHz, [100MHz];

	PTRS
	With and without PTRS
PTRS configuration: KPT-RS=2, LPT-RS=1

	Timing offset
	0

	Frequency offset
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	RV sequence
	{0,2,3,1}

	CP
	Normal

	SRS
	Not configured

	Testing metric
	SNR @70% of maximum throughput
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