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1. Introduction
In last meeting, we further discussed the PUSCH demodulation requirements and some agreements were approved in WF [1] as below:

· Issue 1-1: 60 kHz SCS and corresponding carrier BW

· Way Forward: Interested companies to provide simulations for discussion at RAN4#110.
· Issue 1-2: 120 kHz SCS and corresponding carrier BW

· Way Forward: 50, 200 MHz for 120 kHz SCS
· Issue 1-3: SNR Limit

· Way Forward: A new note to mandate AWGN offset reduction should be considered for clarification, but the wording is FFS.  The note is not intended to have impact on legacy requirements.
· Issue 1-4: SNR Limit note wording

· Way Forward: Companies are requested to review the following options for discussion at RAN4#110 
· Option 1: Add note to “AWGN power level at the BS input” table:
    NOTE X: For tests with modulation order 8, the AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.

· Option 2: Add note to specific (non-legacy) tests in the test requirement tables:
NOTE X: The AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.

· Option 3: Other options not precluded.
At the same meeting, the draft CRs for 256QAM PUSCH performance requirements were agreed to define the SNR and FRC for below cases [2, 3], the SNR values are TBD:

· 60kHz SCS with 50MHz BW;
· 120kHz SCS with 50MHz BW, 100MHz BW and 200MHz BW.
And define the test requirements for below cases [4]
· 60kHz SCS with 50MHz BW;

· 120kHz SCS with 50MHz BW.
In this contribution, we further discussed the cases for for 256QAM PUSCH performance requirements and provided the SNR simulation results with impairment for 1T2R configuration based on the above agreements.
2.  Discussion
From the WF in last meeting, the PUSCH demodulation requirements was agreed to define for
·  The carrier BWs for 60 kHz SCS need further provide simulation results. 
· 50, 200 MHz for 120 kHz SCS.
The draft CRs for 256QAM PUSCH performance requirements and FRC for 38.104 agreed to define for 
· 50 MHz for 60 kHz SCS.

· 50, 100, 200 MHz for 120 kHz SCS. 
The draft CRs for 256QAM PUSCH test requirements for 38.141-2 agreed to define test requirements for 
· 50 MHz for 60 kHz SCS 
· 50 MHz for 120 kHz SCS. 
The carrier BWs for test requirements are not consistent with performance requirements. Based on current definition of performance and test requirements, the carrier BWs and SCS should keep align between performance requirements and test requirements.

Proposal 1: RAN 4 should define the test requirements in TS 38.141-2 for below cases:
· 60kHz SCS with 50MHz BW;

· 120kHz SCS with 50MHz BW, 100MHz BW and 200MHz BW.

Based on above cases, Table 2-1 provided the simulation results with some impairments:
Table 2-1 Simulation results for different parameters for 1T2R for CP-OFDM
	  FR2-1 PUSCH 1T2R
	Ideal
	Impaired

	CP-OFDM
	Mapping Type B
	PT-RS Enabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.35 
	19.17 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.31 
	19.10 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.37 
	19.07 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.51 
	19.32 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.06 
	18.92 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.94 
	18.85 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.02 
	19.01 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.88 
	19.06 

	
	
	PT-RS Disabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.52 
	18.46 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.55 
	18.75 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 
	18.30 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.58 
	18.82 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 
	18.37 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.21 
	18.50 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.32 
	18.77 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.26 
	19.18 


Proposal 2: Consider the SNR values with some impairments as shown in Table 2-1.
3. Conclusion

In this contribution, based on last meeting discussion and agreements, we proposed:

Proposal 1: RAN 4 should define the test requirements in TS 38.141-2 for below cases:
· 60kHz SCS with 50MHz BW;

· 120kHz SCS with 50MHz BW, 100MHz BW and 200MHz BW.

Proposal 2: Consider the SNR values with some impairments as shown in below table.

Table 2-1 Simulation results for different parameters for 1T2R for CP-OFDM

	  FR2-1 PUSCH 1T2R
	Ideal
	Impaired

	CP-OFDM
	Mapping Type B
	PT-RS Enabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.35 
	19.17 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.31 
	19.10 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.37 
	19.07 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.51 
	19.32 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.06 
	18.92 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.94 
	18.85 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.02 
	19.01 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.88 
	19.06 

	
	
	PT-RS Disabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.52 
	18.46 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.55 
	18.75 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 
	18.30 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.58 
	18.82 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 
	18.37 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.21 
	18.50 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.32 
	18.77 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.26 
	19.18 
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