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1	Introduction
During RAN4# 88bis meeting, the NR BS demodulation performance requirements are further discussed on the general issue and performance requirements test. Some general issue about NR PUSCH performance requirements are captured and agreed in the WF [1].
In this contribution, we provide our view on the remained issue of PUSCH performance requirement. Also, based on the agreed simulation assumption, both ideal and impairment simulation results are provided to achieve attentive performance requirements.
2	Discussion
2.1	Time domain resource allocation
NR defines two kinds of time domain resource allocation, type A and type B. The start symbol and symbol length can be configured in time domain as follows table 1:
Table 1: time domain resource allocation 
	
	Start symbol
	length

	Type A
	0
	{4,…,14}

	Type B
	{0,13}
	{1,….14}



Table 2: DMRS position with PUSCH type A and type B for different symbol length
	Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
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As discussed in last meeting, there are four options about whether to test not-slot and/or slot based transmission with resource mapping type B.
· Option 1: Type B for non-slot based
· Option 2: Type B for slot based
· Option 3: Type B for both slot and non-slot based
· Option 4: Type B not tested.

As indicated in the table 2, the number of DMRS and location are different with the length of scheduled data and PUSCH mapping type. For FR1, the duplex method of FDD, TDD and SUL are available. In terms of implementation point view, a front-loaded DMRS can help decoding latency by obtaining a fast channel estimate and performing sequential decoding of frequency-first mapped code blocks.  For the PUSCH mapping type A, the location of front-loaded DMRS L0 can be #2 or # 3.  For the PUSCH mapping type B, the first DMRS L0 is located within the first symbol with the related scheduled data, where the processing delay is less. In terms of channel estimation accuracy, DMRS location in Type A can achieve better estimation performance, considering the interpolation method in time domain can guarantee the better performance for edge symbols in scheduled PUSCH data.  Thus, our recommend is that the performance requirement of both PUSCH mapping type A and type B should be introduced in Rel-15 for FR1. However, considering the timeline of performance part, if both type A and type B included in Rel-15, the test cases will be duplicated. Since type B is considered in FR2, in terms of workload, we prefer there is no performance requirement for FR1 PUSCH with type B in Rel-15.
Proposal 1: For FR1, there is no performance requirement of PUSCH with type B.
3	Simulation Results
In this section, based on our, the ideal and impairment simulation results of PUSCH are provided as table 9, 10, 11, 12, 13. As agreed in WF [2] last meeting. Here, we just list the main simulation assumption as follows table 7 and table 8 for CP-OFDM and DFT-s-OFDM.
Table 7: Simulation assumption for NR PUSCH for CP-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1,2

	Number of Rx
	2, 4,8
	2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1,2

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1(3), 1+1(3,11)
	1

	symbols length
	14
	10

	Time domain resource allocation type
	type A
	type B

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

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
MCS 16: TDL-C 300ns, 100 Hz
MCS 20: TDL-A 30ns, 10Hz
	MCS 2 : TDL-A 30 ns, 300Hz
MCS 16: TDL-A 30 ns,300Hz
MCS 20: TDL-A 30 ns, 75HZ

	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



Table 8: Simulation assumption for NR PUSCH for DFT-s-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1,2 
	1

	Number of Rx
	2, 4,8
	1,2

	Transmission scheme
	Identity matrix (TMPI index 0)
	n.a.

	Number of layers
	1, 2
	1

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1(3), 1+1(3,11)
	1

	symbols length
	14
	10

	Time domain resource allocation type
	type A
	type B

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

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 2: TDL-B 100ns, 400 Hz
	MCS 2 : TDL-A 30 ns, 300Hz


	SCS and BW
	15kHz: 10
30kHz: 40
15kHz: 25 PRB (contig., middle of test BW)
30kHz: 24 PRB (contig., middle of test BW)
	60kHz: 100
120kHz: 100
60kHz: 30 PRB (contig., middle of test BW)
120kHz:  30 PRB (contig., middle of test BW)


	Timing offset
	0
	0

	Frequency offset
	0
	0

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



[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Table9: The target SNR performance for NR PUSCH for FR1 with 1 Tx with CP-OFDM 
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS16
(dB)
(ideal)
	Target SNR for MCS20
(dB)
(ideal)
	Target SNR for MCS2 (dB) (impairment)
	Target SNR for MCS16
(dB)
(impairment)
	Target SNR for MCS20
(dB)
(impairment)

	[bookmark: _Hlk525920052]1T2Rx
	15
	1
	10
	-0.58
	12.06
	10.87
	1.42
	14.06
	12.87

	
	15
	1+1
	10
	-4.02
	8.87
	10.67
	-2.02
	10.87
	12.67

	
	30
	1
	40
	-3.56
	8.84
	10.60
	-1.56
	10.84
	12.60

	
	30
	1+1
	40
	-3.20
	8.41
	10.20
	-1.20
	10.41
	12.20

	1Tx4Rx
	15
	1
	10
	-4.57
	6.10
	7.30
	-2.57
	8.10
	9.30

	
	15
	1+1
	10
	-6.57
	5.04
	7.21
	-4.75
	7.04
	9.21

	
	30
	1
	40
	-6.84
	4.77
	7.13
	-4.84
	6.77
	9.13

	
	30
	1+1
	40
	-7.91
	4.71
	6.81
	-5.91
	6.71
	8.81

	1Tx8Rx
	15
	1
	10
	-7.52
	2.08
	4.13
	-5.52
	4.08
	6.13

	
	15
	1+1
	10
	-9.19
	1.61
	4.20
	-7.19
	3.61
	6.20

	
	30
	1
	40
	-9.64
	1.24
	3.85
	-7.64
	3.24
	5.85

	
	30
	1+1
	40
	-10.60
	1.37
	3.66
	-8.60
	3.37
	5.66



Table10: The target SNR performance for NR PUSCH for FR1 with 2 Tx with CP-OFDM (to be updated)
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS16
(dB)
(ideal)
	Target SNR for MCS2 (dB) (impairment)
	Target SNR for MCS16
(dB)
(impairment)

	2T2Rx
	15
	1
	10
	
	
	
	

	
	15
	1+1
	10
	
	
	
	

	
	30
	1
	40
	
	
	
	

	
	30
	1+1
	40
	
	
	
	

	2Tx4Rx
	15
	1
	10
	
	
	
	

	
	15
	1+1
	10
	
	
	
	

	
	30
	1
	40
	
	
	
	

	
	30
	1+1
	40
	
	
	
	

	2Tx8Rx
	15
	1
	10
	
	
	
	

	
	15
	1+1
	10
	
	
	
	

	
	30
	1
	40
	
	
	
	

	
	30
	1+1
	40
	
	
	
	



Table11: The target SNR performance for NR PUSCH for FR1with DFT-OFDM
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS2 (dB) (impairment)

	1T2Rx
	15
	1
	10
	0.08
	2.08

	
	15
	1+1
	10
	-3.70
	-1.70

	
	30
	1
	40
	-3.72
	-1.72

	
	30
	1+1
	40
	-4.52
	-2.52

	1Tx4Rx
	15
	1
	10
	-4.35
	-2.35

	
	15
	1+1
	10
	-6.77
	-4.77

	
	30
	1
	40
	-7.20
	-5.20

	
	30
	1+1
	40
	-7.81
	-5.81

	1Tx8Rx
	15
	1
	10
	-7.41
	-5.41

	
	15
	1+1
	10
	-9.08
	-7.08

	
	30
	1
	40
	-10.07
	-8.07

	
	30
	1+1
	40
	-10.51
	-8.51



Table12: The target SNR performance for NR PUSCH for FR2 with CP-OFDM (to be updated)
	Tx/Rx
	SCS
	BW
	Number of DMRS symbol
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS16
(dB)
(ideal)
	Target SNR for MCS20
(dB)
(ideal)
	Target SNR for MCS2 (dB)
(impairment)
	Target SNR for MCS16
(dB)
(impairment)
	Target SNR for MCS20
(dB)
(impairment)

	1T2Rx
	60
	100
	1
	
	
	
	
	
	

	
	120
	100
	1
	
	
	
	
	
	

	2T2Rx
	60
	100
	1
	
	
	
	
	
	

	
	120
	100
	1
	
	
	
	
	
	



Table13: The target SNR performance for NR PUSCH for FR2 with DFT-s-OFDM (to be updated)
	Tx/Rx
	SCS
	Number of DMRS symbol
	BW
	Target SNR for MCS2 (dB)
(ideal)
	Target SNR for MCS2 (dB)
(impairment)

	1T2Rx
	60
	1
	100
	
	

	
	120
	1
	100
	
	



4	Conclusion
In this contribution, based on the agreement of WF on the NR BS PUSCH demodulation, we provide our view about the remained issue of NR PUSCH demodulation requirement. Besides, based on our preferred and simulation assumption, the initial simulation results are provided for alignment purpose.
[bookmark: _GoBack]Proposal 1: For FR1, there is no performance requirement of PUSCH with type B.
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