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1 Introduction
In the RAN4 last meeting, link level simulation results [1] have been provided to define the EVM requirement for UL 256 QAM based on the current assumptions. As the specific MCS table has been defined in RAN1last meeting [2]. Then, we revisited the simulation results and made further consideration on EVM requirement for UL 256QAM.
2 Simulation assumptions
In the earlier time, it has been discussed that whether link level simulation or system level simulation should be adopted to perform the EVM requirement [3]. It is reasonable that since the EVM requirement is corresponding to the system capacity, then the system level simulation shall be an appropriate method to perform the evaluation. However, the system level simulation has much many parameters such as scenario, antenna configuration and traffic model etc. which will effect to the simulation results, for example SINR distribution results. 
Fig. 1 shows the simulation results from RAN1 simulation [4] 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 throughput loss analysis in link level simualiton below. 
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Fig. 1 Spectrum efficiency versus with 10% BLER
Table 1 provides the link level simulation assumptions based on the assumptions in contribution [5] and the latest agreement for reference channel in RAN1.

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, #32A,#33, #34

	Tx EVM
	0%~8%

	Rx EVM
	0%


3 Simulation results and discussion
Figure 2 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%.
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Fig. 2 Throughput for UL 256QAM

4 Conclusion
In this contribution, EVM simulation results for UL 256QAM are provided. From the simulation results, it can be observed that 3.5% tx EVM requirement could meet the 5% throughput loss with expected SINR for most of TBS settings.
References
[1] R4-163967,
EVM requirement for UL 256QAM, Huawei, HiSilicon

[2] Draft Report of 3GPP TSG RAN WG1 #85 v0.1.0., Nanjing,China, 23rd – 27th May 2016
[3] R4-070228, LTE BS EVM Requirement Methodology, Qualcomm Europe
[4] R1-164850, Evaluation results for UL 256QAM, Huawei, HiSilicon
[5] R4-162637, 256QAM EVM simulation assumptions, Qualcomm Incorporated 























































































3GPP


