[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #88bis                 	R4-1813216
Chengdu, China, 8 – 12 October 2018

Source:	Nokia, Nokia Shanghai Bell 
Title:	NR PUSCH simulation results
Agenda item:	7.13.2.2
Document for:	Discussion

Introduction
In the RAN4#88 meeting, a way forward was agreed for NR PUSCH demodulation in [1]. In this contribution we provide simulation results with the simulation assumptions agreed in the WF. 
Simulation results
Transform precoding disabled
For transform precoding disabled case, the following simulation assumptions were agreed in [1]:
Table 1: Simulation assumptions for simulation alignment – Transform precoding disabled
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1, 2
	1

	Number of Rx
	2, 4, 8
	1, 2

	Number of layers
	1, 2
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	-

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1, 1+1
	1

	symbols length
	14
	[7]

	start symbol index
	0
	[0 or 2 or 3]

	Time domain resource allocation type
	type A 
	type B

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

	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

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

	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

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



Simulation results with these parameters are shown in Table 2.
Table 2: Simulation results for Transform precoding disabled case
	  PUSCH 1Tx2Rx - CP-OFDM

	Frequency range
	SCS, BW
	MCS
	DMRS pattern
	SINR [dB]

	FR1
	15kHz, 10MHz
	MCS2
	DMRS 1
	-2.1

	
	
	
	DMRS 1+1
	-1.9

	
	
	MCS16
	DMRS 1
	9.2

	
	
	
	DMRS 1+1
	9.5

	
	
	MCS20
	DMRS 1
	12.5

	
	
	
	DMRS 1+1
	12.8

	
	30kHz, 40MHz
	MCS2
	DMRS 1
	-3

	
	
	
	DMRS 1+1
	-2.8

	
	
	MCS16
	DMRS 1
	8.6

	
	
	
	DMRS 1+1
	9.1

	
	
	MCS20
	DMRS 1
	12.1

	
	
	
	DMRS 1+1
	12.4

	FR2
	60kHz, 100MHz
	MCS2
	DMRS 1
	-4.1

	
	
	MCS16
	DMRS 1
	7.2

	
	
	MCS20
	DMRS 1
	10.5

	
	120kHz, 100MHz
	MCS2
	DMRS 1
	-3.9

	
	
	MCS16
	DMRS 1
	7.4

	
	
	MCS20
	DMRS 1
	10.7



Transform precoding enabled
For transform precoding enabled case, the following simulation assumptions were agreed in [1]:
Table 3: Simulation assumptions for simulation alignment – Transform precoding enabled
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	enabled
	enabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

	DMRS type
	type 1
	Type 1

	Number of DMRS symbols
	[1]
	[1]

	symbols length
	14
	[7]

	start symbol index
	0
	[0 or 2 or 3]

	Time domain resource allocation type
	type A 
	type B

	Frequency domain resource
	PRB Number: [50]
	PRB Number: [30]

	MCS index
	2
	2

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	TDL-A 30ns 10Hz
	AWGN

	SCS and BW
	30kHz: 40
	120kHz: 100

	PTRS
	Not configured
	[NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108]

	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

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



[bookmark: _GoBack]Simulation results with these parameters are shown in Table 4.
Table 4: Simulation results for Transform precoding enabled case
	PUSCH 1Tx2Rx – DFT-s-OFDM

	Frequency range
	SCS, BW
	MCS
	DMRS
	SINR [dB]

	FR1
	30kHz, 40MHz
	MCS2
	DMRS 1
	-2.7

	FR2
	120kHz, 100MHz
	MCS2
	DMRS 1
	-5




Conclusion
In this contribution we have provided simulation results for NR PUSCH. 
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