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1 Introduction
In the RAN4 last meeting, general considerations for UL 256 QAM have been discussed to summarize the main requirements need to be specified which include EVM, MPR/A-MPR and BS performance. The assumptions for EVM evaluation were also proposed in the contribution [1]. In this contribution we made some change to the assumptions and provide the simulation results on EVM requirement for UL 256QAM.
2 Simulation assumptions
According to the RAN1 discussion [2][3] in last meeting, the switch point for 256QAM scheduling will starts from TBS30. Since the TBS table for UL 256QAM has not been determined, we just reuse the table from DL 256QAM. To some extent, the evaluation for EVM requirement is justified as larger TBS number shows higher throughput. 
Table 1 provides the link level simulation assumptions based on the assumptions in contribution [1] except for the reference channel.

Table 1: Parameters for PUSCH 256QAM link level simulation

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Duplex mode
	FDD

	Antenna configuration
	1x2 Low

	Propagation conditions
	EPA 5Hz

	Cyclic prefix
	Normal

	Reference channel
	64QAM: TBS#29;

256QAM: TBS#30, #31, #32, #33

	Tx EVM
	0%~8%

	Rx EVM
	0%, 3.5%


It has been proposed that the EVM requirement could be based on using SNR statistics in system simulation [4]. The following methodology could be summarized as follow:
· Firstly, collect BS receiver SNR distribution in system simulation. 

· Then, map the corresponding SNR for 256QAM to the link level throughput for MCS/TBS.
· Compare the total throughput loss by the variable of EVM. 5% throughput loss could be a threshold for the EVM requirement determination.
Table 2 provides the system level simulation assumptions for SNR collection based on the scenario 2a in 36.872.
Table 2: Parameters for SNR collection
	Parameter
	Value

	System scenario
	Scenario 2a 

	UE max power
	23 dBm

	UE power control
	P0 = -71dBm


According to the simulation assumption for scenario2a in 36.872, we can obtain the SNR distribution shown as follows.
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Fig. 1 SNR density distribution 
3 Simulation results and discussion
Based on the simulation assumptions and methodology discussed in section 2, the system throughput loss for UL 256QAM due to tx EVM degradation could be obtain by mapping the corresponding SNR for 256QAM in figure 1 to the link level throughput for MCS/TBS assumed in table 1.
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Fig. 2 Throughput loss versus EVM for UL 256QAM
Figure 2 shows the throughput loss versus tx EVM for UL 256QAM. The impact due to rx EVM by BS has also be taken into account. It could be observed that the rx EVM has little impact to the relative throughput loss due to the tx EVM degradation. The tx EVM should be less than 4% to meet 5% throughput loss threshold. 
Note that the simulation results are based on the scenario 2a discussed in section2. For better observing the impact on throughput by tx EVM, we just remove the scenario effect to show the link level simulation results with typical tx EVM value (e.g. 4%) observed in figure 2. 
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Fig. 3 Throughput for UL 256QAM

Figure 3 shows the link level simulation results for throughput versus SNR by different TBS’s for 256QAM. It can be observed that the throughput loss for 4% tx EVM is approximate 5% compare to the value for 0% tx EVM except for the case of TBS33 which is pointed by ellipse in the figure. However, the TBS33 is rarely reported by CQI feedback because the code rate for TBS33 is difficult to achieve. At the same time, the probability for the SNR apply to TBS33 is also much less other smaller TBS numbers as the SNR probability distribution is similar to Normal Distribution. It can be concluded that SNR PDF in system level simulation has little effect to the relative throughput loss versus tx EVM. In generally, to guarantee the 5% throughput loss tx EVM requirement shall be less than 4%.
4 Conclusion
In this contribution, EVM simulation results for UL 256QAM are provided. Based on the simulation results, it is proposed to define the UE tx EVM requirement for 256QAM as less than 4%.
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