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Introduction
In the RAN4 #100-e meeting the following was captured in the WF for BS RF EVM requirement [1]:
	RAN4 will make decision on Nov 2021 RAN4 meeting with following options:
· Option 1: 2.5% for all classes 
· Option 2: 2.5% for LA and MR classes; 2.8% for WA class
· Option 3: 2.8% for all BS classes


In this paper we provide simulation result for the BS Tx EVM values, discussed during the previous meetings, and provide our view on the value that should be used for Tx EVM requirements.
Discussion
Link-level performance
In this section we provide link-level simulation results, using the simulation assumptions summarized in Table 1. 
Table 1. Link level simulation assumptions
	Parameter
	Value

	Carrier frequency
	2 GHz 

	CBW/SCS
	10 MHz CBW + 15 kHz SCS

	Allocated RBs
	Full allocation

	PDSCH configuration
	Type A mapping, Start symbol 1, Duration 13 (for D slots)

	DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Symbol type 
	CP-OFDM 

	Number of HARQ transmission 
	8 HARQ processes, maximum 4 transmissions

	RV sequence
	{0,2,3,1}

	Propagation conditions
	Case 1: TDL-A 10 ns, Maximum Doppler frequency: 5Hz
Case 2: TDL-D 10 ns, Maximum Doppler frequency: 5Hz

	Antenna configuration
	2x4, Low correlation

	FRC configuration
	Fixed rank 1, Fixed rank 2
256QAM: MCS 24, 25, 26, 27 from MCS index table 2 (Table 5.1.3.1-2, TS 38.114)
1024QAM: MCS 23, 24, 25, 26 from MCS index table captured in R1-2102088 

	UE Receiver assumptions
	Practical channel estimation 
MMSE-IRC

	Tx EVM
	2.5%, 2.8%, 3% 

	Rx EVM
	1.5%, 3%. 


Below in Figure 1 we compare performance of 256QAM and 1024QAM for different values of Tx EVM and Rx EVM  for Rank 1 and Rank 2 for TDL-A channel model. In Figure 2 the same comparison is conducted for TDL-D channel model. The purpose of the comparison is to analyse the value of Tx EVM required to achieve sufficient performance improvement of 1024QAM over 256QAM. In the figures for each scenario the analysed curve is an envelope of the throughput curves for four MCSs. In other words, for each SNR point the best MCS out of four (MCS 24-27 for 256QAM and MCS 23-26 for 1024QAM) is selected.

	Rx EVM = 1.5%, TDL-A channel
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	Rx EVM = 3%, TDL-A channel
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	Figure 1. Simulation results for TDL-A channel model





	Rx EVM = 1.5%, TDL-D channel
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	Rx EVM = 3%, TDL-D channel
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	Figure 2. Simulation results for TDL-D channel model


As we can see from link level simulation results in all cases there is performance improvement of 1024QAM over 256QAM. At the same time, it is clearly seen that for Rank 2 there is significant difference in 1024QAM throughput curves of various Tx EVM assumptions. So, for TDL-A channel with Rx EVM 3%, 1024QAM overperforms 256QAM at SNR > 36.5dB for 2.8% Tx EVM and at SNR > 34.5dB for 2.5% Tx EVM. 
Observation 1: With Tx EVM = 2.5%, 1024QAM overperforms 256QAM at most 2dB lower SNR comparing to Tx EVM =2.8%
Proposal 1: Define Tx EVM requirements equal to 2.5% 
Conclusion
In this paper we provided simulation result the for different BS Tx EVM and provided our view on the value that should be used for Tx EVM requirements. The following observations and proposals were made:
Observation 1: With Tx EVM = 2.5%, 1024QAM overperforms 256QAM at at most 2dB lower SNR comparing to Tx EVM =2.8%
Proposal 1: Define Tx EVM requirements equal to 2.5% 
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