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1	Introduction
During RAN4 AH07 meeting, the NR BS demodulation performance requirements are further discussed on the general issue and performance requirements test. Some general issue about NR PUCCH performance requirements are captured and agreed in the WF [1].In order to facilitate simulation alignment of NR BS PUSCH performance between each company, some test cases are introduced. In this contribution, the initial simulation results of NR PUSCH are provided.
2	Simulation Results
In this section, based on our preferred, the initial simulation results of PUSCH are provided as table 5. As agreed in WF [2] last meeting, some tests are introduced to alignment purpose. Here, we just list the main simulation assumption as follows table 1.
Table 1: Simulation assumption for NR PUSCH
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Transmission scheme
	n.a.
	n.a.

	Number of layers
	1
	1

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1, 1+1
	1

	symbols length
	14
	X

	Time domain resource allocation type
	type A
	type B

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

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	TDL-A 30ns 10Hz
	AWGN

	SCS and BW
	15kHz: 10
30kHz: 40
	60kHz: 100
120kHz: 100

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Total cases
	12
	6



As for the fading channel, current agreement is that TDL channel will be applied for FR1. In FR1, two kinds of simplified TDL channel are proposed, one is based on the strongest paths that contribution to [X%] of total power, another is to select the fixed number of paths. As for FR2, whether TDL or CDL should be used is still under discussion. In this contribution, we apply the TDA-C without reduction. 
For FR2, since currently there is no conclusion for the channel model and Phase noise model, in this meeting, we just only provide the simulation results for FR1.
Based on the simulation assumption, the initial simulation can be indicated as the following table. 
Table2: The target SNR performance for NR PUSCH for FR1
	Case
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
	Target SNR for MCS16
(dB)
	Target SNR for MCS20
(dB)

	1
	15
	1
	10
	-3.866
	8.042
	11.173

	2
	15
	1+1
	10
	-4.463
	7.943
	11.181

	3
	30
	1
	40
	-4.124
	7.771
	11.907

	4
	30
	1+1
	40
	-4.687
	7.858
	11.046



Based on the results, we can observe that with additional DMRS symbol, channel estimation accuracy can be improved.
3	Conclusion
In this contrition, based on the agreement of WF on the NR BS PUSCH demodulation, the initial simulation result of NR PUSCH demodulation requirement was provided.
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Appendix
Table3 FRC table for FR1 with 1 DMRS
	CBW(MHz)
	10MHz
	10MHz
	10MHz
	40MHz
	40MHz
	40MHz

	SCS(kHz)
	15
	15
	15
	30
	30
	30

	RB
	52
	52
	52
	106
	106
	106

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1
	1
	1
	1
	1
	1

	Channel bits
	16224
	32448
	48672
	33072
	66144
	99216

	Final TBS (A)
	3104
	21000
	27144
	6280
	42016
	55304

	CRC for TB
(A>3824, 24; otherwise 16)
	16
	24
	24
	24
	24
	24

	C (Num of CB)
	1
	3
	4
	1
	5
	7

	Base Graph Type
	BG2
	BG1
	BG1
	BG1
	BG1
	BG1



Table 4, FRC table for FR1 with 1 front-loaded DMRS and 1 additional DMRS
	CBW(MHz)
	10MHz
	10MHz
	10MHz
	40MHz
	40MHz
	40MHz

	SCS(kHz)
	15
	15
	15
	30
	30
	30

	RB
	52
	52
	52
	106
	106
	106

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1+1
	1+1
	1+1
	1+1
	1+1
	1+1

	Channel bits
	14976
	19952
	44928
	30528
	61056
	91584

	Final TBS (A)
	2856
	19464
	25104
	5768
	38936
	50184

	CRC for TB
(A>3824, 24; otherwise 16)
	16
	24
	24
	24
	24
	24

	C (Num of CB)
	1
	3
	3
	1
	5
	6

	Base Graph Type
	BG2
	BG1
	BG1
	BG1
	BG1
	BG1



Table 5, FRC table for FR2 with 1 front-loaded DMRS
	CBW(MHz)
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	SCS(kHz)
	60
	60
	60
	120
	120
	120

	RB
	132
	132
	132
	66
	66
	66

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1
	1
	1
	1
	1
	1

	Channel bits
	41184
	82368
	123552
	20592
	41184
	61776

	Final TBS (A)
	7680
	53288
	67584
	3848
	26632
	33816

	CRC for TB
(A>3824, 24; otherwise 16)
	24
	24
	24
	16
	24
	24

	C (Num of CB)
	1
	7
	9
	1
	4
	5

	Base Graph Type
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1




Figure1   Throughput performance of MCS 2 with 1 front and 1additional DMRS in SCS=15KHz, BW=10MHz
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Figure2   Throughput performance of MCS 16 with 1 front and 1additional DMRS SCS=15KHz, BW=10MHz
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Figure3 Throughput performance of MCS 20 with 1 front and 1additional DMRS, SCS=15KHz,BW=10MHz
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Figure4   Throughput performance of MCS 2 with 1 front and 1additional DMRS, SCS=30KHz, BW=40MHz
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Figure5   Throughput performance of MCS 16 with 1 front and 1additional DMRS, SCS=30KHz,BW=40MHz
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Figure6   Throughput performance of MCS 20 with 1 front and 1additional DMRS, SCS=30KHz,BW=40MHz
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