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1. Introduction
[bookmark: _Hlk528680199]According to the WF in RAN4#108 [1], following simulation assumptions are agreed.
  Table 1-1 Simulation parameters 
	Parameter 
	Value 

	Transform precoding 
	Disabled 

	Default TDD UL-DL pattern (Note 1) 
	60 kHz and 120kHz SCS: 
3D1S1U, S=10D:2G:2U 

	HARQ 
	Maximum number of HARQ transmissions 
	4 

	RV sequence 
	0, 2, 3, 1 

	DM-RS 
	DM-RS configuration type 
	1 

	DM-RS duration 
	single-symbol DM-RS 

	Additional DM-RS symbols 
	pos0, pos1 

	Number of DM-RS CDM group(s) without data 
	2 

	Ratio of PUSCH EPRE to DM-RS EPRE 
	-3 dB 

	DM-RS port(s) 
	{0} 

	DM-RS sequence generation 
	NID=0, nSCID =0 

	Time domain 
	PUSCH mapping type 
	B 

	resource 
	Start symbol index 
	0 

	Allocation length 
	10 

	Frequency domain 
	RB assignment 
	Full applicable test bandwidth 

	resource 
	Frequency hopping 
	Disabled 

	Code block group based PUSCH transmission 
	Disabled 

	PT-RS configuration
	Frequency density (KPT-RS) 
	2, Disabled 

	
	Time density (LPT-RS) 
	1, Disabled 

	Tx EVM
	3.5%

	Rx phase noise model 
	Example -1 in TR38.803

	NOTE 1: The same requirements are applicable to TDD with different UL-DL patterns 




In this contribution, simulation results are provided.   

2. Simulation results
Table 2-1 Simulation results for FR2 PUSCH 256QAM MCS20
	PT-RS configuration
	SCS and CBW
	Channel model
	DM-RS configuration
	SNR (dB)

	
	
	
	
	No Tx EVM No PN
	Only Tx EVM
	Only Rx PN
	Tx EVM and Rx PN

	PT-RS Enabled
	60kHz, 50MHz
	TDLA30-35
	DMRS 1+1
	19.07
	19.45
	20.01
	20.5

	
	
	TDLA30-35
	DMRS 1+0
	19.19
	19.59
	20.19
	20.7

	
	
	TDLD30-35
	DMRS 1+1
	17.09
	17.49
	18.06
	18.57

	
	
	TDLD30-35
	DMRS 1+0
	17.33
	17.69
	18.33
	18.77

	
	120kHz, 50MHz
	TDLA30-35
	DMRS 1+1
	18.84
	19.23
	19.76
	20.24

	
	
	TDLA30-35
	DMRS 1+0
	19.15
	19.57
	20.25
	20.78

	
	
	TDLD30-35
	DMRS 1+1
	17.12
	17.52
	18.02
	18.55

	
	
	TDLD30-35
	DMRS 1+0
	17.55
	17.88
	18.65
	19.14

	
	120kHz, 100MHz
	TDLA30-35
	DMRS 1+1
	19.26
	19.65
	20.27
	20.77

	
	
	TDLA30-35
	DMRS 1+0
	19.26
	19.67
	20.36
	20.87

	
	
	TDLD30-35
	DMRS 1+1
	17.22
	17.6
	18.25
	18.71

	
	
	TDLD30-35
	DMRS 1+0
	17.48
	17.82
	18.58
	19

	
	120kHz, 200MHz
	TDLA30-35
	DMRS 1+1
	18.94
	19.36
	20.00
	20.54

	
	
	TDLA30-35
	DMRS 1+0
	18.94
	19.39
	20.13
	20.68

	
	
	TDLD30-35
	DMRS 1+1
	17.21
	17.6
	18.3
	18.75

	
	
	TDLD30-35
	DMRS 1+0
	17.49
	17.82
	18.63
	19.09

	PT-RS disabled
	60kHz, 50MHz
	TDLA30-35
	DMRS 1+1
	18.37
	18.69
	19.29
	19.69

	
	
	TDLA30-35
	DMRS 1+0
	18.48
	18.81
	22.82
	23.61

	
	
	TDLD30-35
	DMRS 1+1
	16.45
	16.73
	17.4
	17.75

	
	
	TDLD30-35
	DMRS 1+0
	16.68
	16.95
	20.29
	21.01

	
	120kHz, 50MHz
	TDLA30-35
	DMRS 1+1
	18.14
	18.48
	18.98
	19.39

	
	
	TDLA30-35
	DMRS 1+0
	18.47
	18.82
	20.73
	21.28

	
	
	TDLD30-35
	DMRS 1+1
	16.5
	16.77
	17.33
	17.7

	
	
	TDLD30-35
	DMRS 1+0
	16.84
	17.19
	18.7
	19.17

	
	120kHz, 100MHz
	TDLA30-35
	DMRS 1+1
	18.52
	18.86
	19.5
	19.91

	
	
	TDLA30-35
	DMRS 1+0
	18.5
	18.84
	20.65
	21.21

	
	
	TDLD30-35
	DMRS 1+1
	16.58
	16.84
	17.54
	17.87

	
	
	TDLD30-35
	DMRS 1+0
	16.78
	17.09
	18.72
	19.18

	
	120kHz, 200MHz
	TDLA30-35
	DMRS 1+1
	18.26
	18.61
	19.31
	19.75

	
	
	TDLA30-35
	DMRS 1+0
	18.23
	18.59
	20.86
	21.48

	
	
	TDLD30-35
	DMRS 1+1
	16.58
	16.84
	17.64
	17.97

	
	
	TDLD30-35
	DMRS 1+0
	16.79
	17.08
	19.03
	19.63



[bookmark: _Toc146477830]Tx EVM has 0.3~0.5dB degradation which is small.
[bookmark: _Toc146477831]Target SNR of MCS20 with TDLA30-35 would be larger than 20dB limit in most of the cases.
[bookmark: _Toc146477832]The performance difference is small between different CBW per SCS.
[bookmark: _Toc146477833]PT-RS enabled could have benefit on PN migration for DM-RS 1+0 cases. 
[bookmark: _Toc146477834]DM-RS 1+1 have 1dB better performance for PT-RS disabled cases. 

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	Tx EVM has 0.3~0.5dB degradation which is small.
Observation 2	Target SNR of MCS20 with TDLA30-35 would be larger than 20dB limit in most of the cases.
Observation 3	The performance difference is small between different CBW per SCS.
Observation 4	PT-RS enabled could have benefit on PN migration for DM-RS 1+0 cases.
Observation 5	DM-RS 1+1 have 1dB better performance for PT-RS disabled cases.

Based on the discussion in the previous sections we propose the following:
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