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1 Introduction
In the RAN4 last meeting, system simulation assumptions for UL 256QAM EVM evaluation [1] was agreed. In this contribution, we provide the system simulation results for SINR statistics by a range of tx EVM according to the assumptions.
2 Simulation results and analysis
We firstly look into the link level simulation results to obtain the SINR switch point for UL 256QAM. Then by the system level simulations we collect the SINR distribution for a range of tx EVM, in which the curves of SINR above the switch point are the interest region for EVM comparison and evaluation.
2.1 Link simulation for UL 256QAM

According to RAN1 discussion [2] in last meeting, the TBS for 256QAM has been agreed to start from TBS30 as shown in table 1.
Table 1 TBS indicates for UL 256QAM

	MCS Index
	Modulation Order
	TBS Index

	23
	8
	30

	24
	8
	31

	25
	8
	32

	26
	8
	32A

	27
	8
	33

	28
	8
	34


Fig. 1 shows the simulation results from RAN1 simulation [3] for spectrum efficiency versus SNR with range of coding rates and modulation orders. Note that the SNR is determined with 10% BLER and the 256QAM coding rate 0.68 is for TBS30. It can be observed that the SNR starting point for TBS30 is 20.8dB which will be used to analyze the expecting part for SINR statistics in system simulation below.
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Fig. 1 Spectrum efficiency versus with 10% BLER
2.2 System simulation for UL 256QAM

In this section, we provide and analyze the system simulation results based on the assumptions in the contribution [3]. Figure 2 shows the SINR CDF by a range of tx EVM for different percent of loads of LPN. 

It can be observed from the figure that the there is a higher probability of high SINR (more than 20.8dB) distribution which means more possibility for 256QAM in light (50%) load scenario than heavy (100%) load scenario. As the tx EVM goes worse, the probability of high SINR distribution becomes lower. By comparing the performance with the minimum tx EVM 0% and tx EVM 8% which is UL 64QAM requirement, we can obtain the range of tx EVM 3% ~ 5% would be well trade-off requirements for UL 256QAM.
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Fig. 2 SINR CDF by a range of tx EVM for different percent of loads of LPN\
However, no matter what proportion of the load carried in the network, it is difficult to justify how the tx EVM requirement would be a better trade-off since the SINR distribution are very close to each other in the range of tx EVM 3% ~ 5%. Thus, we make the investigation further and map the SINR distribution to the link performance model. Figure 3 shows the throughput loss versus tx EVM, of which the throughput baseline is generated with tx EVM 0%. It is worth to note all the throughput statistics are based on the expected SINR of UL 256QAM. It could be observed that the tx EVM should be less than 4% to meet 5% throughput loss threshold. Considering a little bit of system performance margin, it is propose to define the tx EVM requirement as 3.5% for UL 256QAM.
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Fig. 3 Throughput loss versus EVM for UL 256QAM
3 Conclusion
In this contribution, EVM simulation results for UL 256QAM are provided. Based on the simulation results, it is proposed to define the tx EVM requirement as 3.5% for UL 256QAM.
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