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1. Introduction
The WID [1] on further enhancement on NR demodulation performance has been approved in RAN#89-e, we list BS demodulation enhancement for FR1 256QAM objectives below as reference. In this contribution, we will discuss some test parameters.
· PUSCH demodulation requirements for FR1 256QAM

· Note 1: low mobility is considered for requirements definition

· Note 2: Realistic phase noise modelling is left up to the contributing entities
2. Discussion
2.1. Test parameters

Waveform

We propose to consider both CP-OFDM and DFT-s-OFDM for PUSCH transmission.

Proposal 1: Use both CP-OFDM and DFT-s-OFDM waveform.

Test parameters for CP-OFDM
	Parameter
	value

	Transform precoding
	Disabled

	Number of Tx
	1, 2

	Number of Rx
	2, 4, 8

	Number of layers
	1, 2

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A, type B

	Frequency domain resource
	Full applicable test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDL-A 30-10 Low as the starting point

	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions, 

RV sequence
	4
0,2,3,1

	Testing metric
	SNR @70% of maximum throughput


Test parameters for DFT-s-OFDM
	Parameter
	value

	Transform precoding
	enabled

	Number of Tx
	1

	Number of Rx
	2, 4, 8

	Number of layers
	1

	DMRS type
	type 1

	Number of DMRS symbols
	1+1, 1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A

	Frequency domain resource
	15kHz: 25 PRBs in the middle of the test bandwidth
30kHz: 24 PRBs in the middle of the test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDLB100-400 Low as the starting point

	SCS and BW
	15kHz: 5 MHz; 
30kHz: 10 MHz

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions 
RV sequence
	4
0,2,3,1

	Testing metric
	SNR @70% of maximum throughput


Basically, the test parameters of 256QAM PUSCH demod can reuse the test parameters for NR PUSCH demod. 
For MCS, we propose to down-selection from 256QAM MCS20, 256QAM MCS24 and 256QAM MCS27 for evaluation assumption, and make the final decision based on evaluation results.

For propagation condition, we can use TDL-A 30-10 Low for CP-OFDM and TDLB100-400 Low for DFT-s-OFDM as the starting point, further study based on simulation results.
Proposal 2:

· The test parameters for CP-OFDM can take the following parameters as the starting point
· For MCS, we propose to down-selection from 256QAM MCS20, 256QAM MCS24 and 256QAM MCS27 for evaluation assumption, and make the final decision based on evaluation results.

· For propagation condition, we can use TDL-A 30-10 Low as the starting point, further study based on simulation results.
	Parameter
	value

	Transform precoding
	Disabled

	Number of Tx
	1, 2

	Number of Rx
	2, 4, 8

	Number of layers
	1, 2

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A, type B

	Frequency domain resource
	Full applicable test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDL-A 30-10 Low as the starting point

	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 

30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions, 

RV sequence
	4

0,2,3,1

	Testing metric
	SNR @70% of maximum throughput


Proposal 3:
· The test parameters for DFT-s-OFDM can take the following parameters as the starting point
· For MCS, we propose to down-selection from 256QAM MCS20, 256QAM MCS24 and 256QAM MCS27 for evaluation assumption, and make the final decision based on evaluation results.

· For propagation condition, we can use TDLB100-400 Low as the starting point, further study based on simulation results.
	Parameter
	value

	Transform precoding
	enabled

	Number of Tx
	1

	Number of Rx
	2, 4, 8

	Number of layers
	1

	DMRS type
	type 1

	Number of DMRS symbols
	1+1, 1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A

	Frequency domain resource
	15kHz: 25 PRBs in the middle of the test bandwidth
30kHz: 24 PRBs in the middle of the test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDLB100-400 Low as the starting point

	SCS and BW
	15kHz: 5 MHz; 
30kHz: 10 MHz

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions 
RV sequence
	4
0,2,3,1

	Testing metric
	SNR @70% of maximum throughput


3. Conclusion

In this contribution, we discuss the test parameters for FR1 256QAM PUSCH demodulation requirements and provide our proposals. The proposals are:
Proposal 1: Use both CP-OFDM and DFT-s-OFDM waveform.

Proposal 2:

· The test parameters for CP-OFDM can take the following parameters as the starting point
· For MCS, we propose to down-selection from 256QAM MCS20, 256QAM MCS24 and 256QAM MCS27 for evaluation assumption, and make the final decision based on evaluation results.

· For propagation condition, we can use TDL-A 30-10 Low as the starting point, further study based on simulation results.
	Parameter
	value

	Transform precoding
	Disabled

	Number of Tx
	1, 2

	Number of Rx
	2, 4, 8

	Number of layers
	1, 2

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A, type B

	Frequency domain resource
	Full applicable test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDL-A 30-10 Low as the starting point

	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 

30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions, 

RV sequence
	4

0,2,3,1

	Testing metric
	SNR @70% of maximum throughput


Proposal 3:

· The test parameters for DFT-s-OFDM can take the following parameters as the starting point
· For MCS, we propose to down-selection from 256QAM MCS20, 256QAM MCS24 and 256QAM MCS27 for evaluation assumption, and make the final decision based on evaluation results.

· For propagation condition, we can use TDLB100-400 Low as the starting point, further study based on simulation results.
	Parameter
	value

	Transform precoding
	enabled

	Number of Tx
	1

	Number of Rx
	2, 4, 8

	Number of layers
	1

	DMRS type
	type 1

	Number of DMRS symbols
	1+1, 1

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A

	Frequency domain resource
	15kHz: 25 PRBs in the middle of the test bandwidth

30kHz: 24 PRBs in the middle of the test bandwidth

	MCS index
	TBD
Down-selection from the following options:

256QAM MCS20

256QAM MCS24

256QAM MCS27

	Carrier frequency (GHz)
	4

	Propagation condition
	TBD
TDLB100-400 Low as the starting point

	SCS and BW
	15kHz: 5 MHz; 

30kHz: 10 MHz

	Default TDD UL-DL pattern 
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

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

	Number of HARQ transmissions 

RV sequence
	4

0,2,3,1

	Testing metric
	SNR @70% of maximum throughput
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