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1. [bookmark: OLE_LINK5]Introduction
In recent RAN4#92bis meeting, the agreed issues and open issues for 30% throughput testing point in chairman note[4] are shown below:
	--------------------------Topic summary --------------------------------------------
Issue 1: 30% TP test point
Agreements in the last meeting RAN#82 (RP-191587[1]):	
BS demodulation requirements:
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient.

Open issues:
1: Whether to introduce PUSCH performance tests at 30% TP
· Option 1: Introduce PUSCH performance tests at 30% throughput (China Telecom, Samsung, CATT, DCM, Ericsson)
· Option 2: Not introduce PUSCH performance tests at 30% throughput (Huawei)
· Option 3: Introduce the PUSCH performance tests at 30% throughput with less than 21 number of requirements (Nokia)


2: If agreed to introduce, the related test parameters:
MCS: MCS2

Antenna: 
· FR1:1T2R, FFS for 1T4R and 1T8R
· FR2: 1T2R

Bandwidth/SCS: 
· the minimal channel bandwidth per SCS (5MHz CBW/15kHz SCS, 10MHz CBW/30kHz SCS, 50MHz CBW/60kHz SCS, 50MHz CBW/120kHz SCS)

PRB number for PUSCH
· Full BW. 
· FFS for 1 PRB or small RB allocation 
Nokia/HW: 1 RB test shall be a separate WI objective

Waveform:
· Option 1: CP-OFDM (Nokia, Samsung, Ericsson, HW)
· Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM, China Telecom)

PUSCH time domain resource allocation type
· FR1: Both Type A and Type B. 
· gNB needs to pass a single test case. Follow R15 applicability rules (i.e. test either capability if gNB supports both)
· FR2: Type B

DM-RS configuration
· FR1: 1+1 
· FR2:
· Option 1: 1+1 (Samsung, Huawei, E///, Nokia)
· Option 2: 1+0 and 1+1 ( DCM)

TDD UL-DL configuration: Same TDD patterns as the requirements defined for 70% throughput cases

Channel Model:
· FR1:
· Option 1: TDLB100-400 Low (the one in the spec for MCS2)
· Option 2: TDLA30-300 Low (Ericsson)
· FR2: TDLA30-300 Low (CATT, Ericsson, same as the existing requirements with MCS2)

Applicability rule:
· SCS: Only test the lowest supported SCS for each frequency range
· PUSCH mapping type: Only test a single PUSCH mapping type that BS declared to support
· DM-RS configuration: only test a single DM-RS pattern

-------------------------------------------------------------------------------------------


This paper will provide our views on PUSCH performance requirement with 30% throughput testing metric.
2. Discussion
The open issues in chairman note in RAN4#92bis[4] are disscused in the following:
Whether to introduce PUSCH performance tests at 30% TP: 
The contribution [2] indicates HARQ processes can bring much higher throughput gain at low SNR compared to that at high SNR. SNR @70% throughput metric is much higher than SNR @30% throughput metric, the HARQ processing capability of the BS probably cannot be effectively verified without a lower SNR in the case of 70% throughput metric. That is to say, the existing test case for PUSCH with 70% throughput metric is insufficient for testing the HARQ processing capability of the BS.
Proposal 1:  Choose Option 1: Introduce PUSCH performance tests at 30% throughput (China Telecom, Samsung, CATT, DCM, Ericsson).

Antenna number of RX for FR1:
Because the HARQ processing capability of the BS is independent of the number of RX antenna, it is no need to introduce the 1T4R and 1T8R for FR1. To limit the test case, 1T2R for FR1 is enough.
Proposal 2: Only choose 1T2R for FR1 for 30% throughput testing point.

Waveform:
Both CP-OFDM and DFT-s-OFDM for PUSCH are supported by NR standards. DFT-s-OFDM waveform with low MCS index can improve the cell coverage compared to CP-OFDM waveform. Therefore, DFT-s-OFDM for NR PUSCH with 30% throughput metric cannot be ingored. Meanwhile, CP-OFDM waveform is essential to be tested with 30% throughput metric because it is the new waveform designed for NR PUSCH. To conclude, it is proposed to adopt both CP-OFDM and DFT-s-OFDM for NR PUSCH with 30% throughput metric.
Proposal 3: Choose Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM, China Telecom).

PRB number for PUSCH:
Generally, test case of 30% throughput testing point and test case of 70% throughput testing point are defined in pairs. To avoid adding new test case of 70% throughput testing point, the PRB number for PUSCH for 30% throughput testing point should be same as the requirements defined for 70% throughput cases. 1 PRB or small RB allocation is no need.
Proposal 4:  PRB number for PUSCH for 30% throughput testing point is defined same as the 70% throughput cases, i.e.
For CP-OFDM: Full applicable test bandwidth for FR1 and FR2 
For DFT-s-OFDM: 
· for FR1: 15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)
· for FR2: 60kHz: 30 PRB; 120kHz: 30 PRB (middle of test BW)

DM-RS configuration for FR2:
In R15 NR normal demodulation of PUSCH for FR2, the DM-RS configuration 1+1 is low prority, while the DM-RS configuration 1+0 is high proirty. So Option 1: 1+1 (Samsung, Huawei, E///, Nokia) and Option 2: 1+0 and 1+1 ( DCM) are not good choices, while DM-RS configuration: 1+0 for FR2 is reasonable choice.
Proposal 5: Only choose DM-RS configuration: 1+0 for FR2.

TDD UL-DL configuration:
Generally, test case of 30% throughput testing point and test case of 70% throughput testing point are defined in pairs. For 30% throughput cases, same TDD patterns as the requirements defined for 70% throughput cases are required.
Proposal 6: TDD UL-DL configuration: same TDD patterns as the requirements defined for 70% throughput cases.

Channel Model for FR1:
In RAN4#92bis’s chairman note, The MCS2 is agreed for 30% throughput testing point. To aovid adding new test case of 70% throughput testing point, channel model for MCS2 for 30% throughput testing point should be same as that for MCS2 for 70% throughput case which is defined as TDLB100-400 Low.
Proposal 7: Choose Option 1: TDLB100-400 Low (the one in the spec for MCS2) for MCS2 for FR1.

Applicability rule:
Generally, test case of 30% throughput testing point and test case of 70% throughput testing point are defined in pairs. The cases of 70% throughput testing point were defined in R15, so following R15 applicability rules are enough.
Proposal 8: Follow R15 applicability rules.

The other test parameters not mentioned can be aligned with test parameter of R15 70% throughput testing point. Based on our poposals above and agreed issues in chaireman note in RAN4#92bis[1], the test parameters for NR PUSCH with 30% throughput metric are summarized in Table A5-1 and Table A5-2 in Annex.
The evaluation results for NR PUSCH with 30% throughput metric based on proposed test parameters in Table A5-1 and Table A5-2 are shown in Table 2-1, Table 2-2, Table 2-3 and Table 2-4.
Table 2-1 Evaluation results for NR PUSCH with 30% throughput metric with CP-OFDM at 4GHz
	waveform
	Carrier Freqency(GHz)
	Tx/Rx
	Time domain resource allocation type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	metric
	CATT

	CP-OFDM
	4
	1T2R
	 type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.59

	CP-OFDM
	4
	1T2R
	type A
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.01

	CP-OFDM
	4
	1T2R
	 type A
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.77

	CP-OFDM
	4
	1T2R
	type A
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.25

	CP-OFDM
	4
	1T2R
	type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.59

	CP-OFDM
	4
	1T2R
	 type B
	15kHz, 5MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.04

	CP-OFDM
	4
	1T2R
	type B
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.82

	CP-OFDM
	4
	1T2R
	 type B
	30kHz, 10MHz
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.33



Table 2-2 Evaluation results for NR PUSCH with 30% throughput metric with DFT-s-OFDM at 4GHz
	   waveform
	Carrier Freqency(GHz)
	Tx/Rx
	Time domain resource allocation type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	metric
	CATT

	DFT-s-OFDM
	4
	1T2R
	type A
	15kHz, 5MHz (25PRB)
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.41

	DFT-s-OFDM
	4
	1T2R
	type A
	15kHz, 5MHz (25PRB)
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-8.99

	DFT-s-OFDM
	4
	1T2R
	type A
	30kHz, 10MHz (24 PRB) 
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.53

	DFT-s-OFDM
	4
	1T2R
	type A
	30kHz, 10MHz (24 PRB) 
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.18

	DFT-s-OFDM
	4
	1T2R
	type B
	15kHz, 5MHz (25PRB)
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.38

	DFT-s-OFDM
	4
	1T2R
	type B
	15kHz, 5MHz (25PRB)
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-8.99

	DFT-s-OFDM
	4
	1T2R
	type B
	30kHz, 10MHz (24 PRB) 
	MCS2
	TDLB100-400
	DMRS 1+1
	70% TP
	-4.6

	DFT-s-OFDM
	4
	1T2R
	type B
	30kHz, 10MHz (24 PRB) 
	MCS2
	TDLB100-400
	DMRS 1+1
	30% TP
	-9.28



Table 2-3 Evaluation results for NR PUSCH with 30% throughput metric with CP-OFDM at 30GHz
	waveform
	Carrier Freqency(GHz)
	Tx/Rx
	Time domain resource allocation type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	metric
	CATT

	CP-OFDM
	30
	1T2R
	type B
	60kHz, 50MHz
	MCS2
	TDLA30-300 
	DMRS 1
	70% TP
	-4.49

	CP-OFDM
	30
	1T2R
	type B
	60kHz, 50MHz
	MCS2
	TDLA30-300
	DMRS 1
	30% TP
	-8.93

	CP-OFDM
	30
	1T2R
	type B
	120kHz, 50MHz
	MCS2
	TDLA30-300
	DMRS 1
	70% TP
	-4.33

	CP-OFDM
	30
	1T2R
	type B
	120kHz, 50MHz
	MCS2
	TDLA30-300
	DMRS 1
	30% TP
	-8.19



Table 2-4 Evaluation results for NR PUSCH with 30% throughput metric with DFT-s-OFDM at 30GHz
	  waveform
	Carrier Freqency(GHz)
	Tx/Rx
	Time domain resource allocation type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	metric
	CATT

	DFT-s-OFDM 
	30
	1T2R
	type B
	60kHz, 50MHz (30 PRB)
	MCS2
	TDLA30-300 
	DMRS 1
	70% TP
	-3.93

	DFT-s-OFDM 
	30
	1T2R
	type B
	60kHz, 50MHz (30 PRB)
	MCS2
	TDLA30-300
	DMRS 1
	30% TP
	-8.68

	DFT-s-OFDM 
	30
	1T2R
	type B
	120kHz, 50MHz  (30 PRB)
	MCS2
	TDLA30-300
	DMRS 1
	70% TP
	-4.03

	DFT-s-OFDM 
	30
	1T2R
	type B
	120kHz, 50MHz  (30 PRB)
	MCS2
	TDLA30-300
	DMRS 1
	30% TP
	-8.08



Based on above proposals and evaluation results for 30% throughput testing point, the draft CR to TS 38.104, TS38.141-1 and TS38.141-2 are provided for approval.
3. Conclusion
In this contribution, we discuss the test parameters for NR PUSCH with 30% throughput metric and give our proposals as follows.
Proposal 1:  Choose Option 1: Introduce PUSCH performance tests at 30% throughput (China Telecom, Samsung, CATT, DCM, Ericsson).
Proposal 2: Only choose 1T2R for FR1 for 30% throughput testing point.
Proposal 3: Choose Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM, China Telecom).
Proposal 4:  PRB number for PUSCH for 30% throughput testing point is defined same as the 70% throughput cases, i.e.
For CP-OFDM: Full applicable test bandwidth for FR1 and FR2 
For DFT-s-OFDM: 
· for FR1: 15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)
· for FR2: 60kHz: 30 PRB; 120kHz: 30 PRB (middle of test BW)
Proposal 5: Only choose DM-RS configuration: 1+0 for FR2.
Proposal 6: TDD UL-DL configuration: same TDD patterns as the requirements defined for 70% throughput cases.
Proposal 7: Choose Option 1: TDLB100-400 Low (the one in the spec for MCS2) for MCS2 for FR1.
Proposal 8: Follow R15 applicability rules.
Based on above proposals and evaluation results for 30% throughput testing point, the draft CR to TS 38.104, TS38.141-1 and TS38.141-2 are provided for approval.
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5. Annex
Table A5-1 Test Parameters for CP-OFDM with 30% throughput metric
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	 1+1
	1

	symbols length
	14
	10

	start symbol index
	0
	0

	Time domain resource allocation type
	type A and B
	type B

	Frequency domain resource
	Full applicable test bandwidth
	Full applicable test bandwidth

	MCS index
	2
	2

	Carrier frequency (GHz)
	4
	30

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

	SCS and BW
	 15kHz: 5MHz;
30kHz: 10MHz;
	60kHz: 50MHz;
120kHz: 50MHz;

	PTRS
	Not configured
	QPSK: Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput
	SNR @30% of maximum throughput



Table A5-2 Test Parameters for DFT-s-OFDM with 30% throughput metric 
	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
	1

	symbols length
	14
	10

	start symbol index
	0
	0

	Time domain resource allocation type
	type A and B
	type B

	Frequency domain resource
	15kHz: 25 PRB; 
30kHz: 24 PRB (middle of test BW)
	60kHz: 30 PRB; 120kHz:  30 PRB (middle of test BW)

	MCS index
	2
	2

	Carrier frequency (GHz)
	4
	30

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

	SCS and BW
	15kHz: 5 MHz;
30kHz: 10 MHz
	60kHz: 50MHz; 
120kHz: 50MHz

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput
	SNR @30% of maximum throughput



