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1. Introduction
In RAN#71 new work item for Uplink Capacity Enhancements for LTE [1] was agreed. The WI objective is to “specify 256QAM support in UL for LTE”.  

To determine what is appropriate EVM for UE TX, system simulations are needed to understand boundaries from radio system side. In this paper, we provide results for SNR distribution with different TX EVM numbers.

2. Discussion

The MCS 23 with 64QAM and 256QAM reaches equal spectral efficiency [4] but using 256QAM with MCS 23 is not justified since UE energy efficiency is worse. MCS 24 is lowest meaningful MCS for 256QAM. Looking at throughput results in [4] for 70 % throughput and 10% BLER in [2], it seems that SNR of > 21.5 dB is needed for UL 256QAM  operation. BLER vs. SNR in [2] is plotted for MCS23 only but it is fair to assume MCS 24 needs better SNR. If more challenging channel conditions are considered, SNR of 24 dB is needed. 
The system simulation results with multiple TX EVM values are shown in Figure 1 for power control Set 1 and in Figure 2 for power control Set 2. The simulation setup was according to [3]. 
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Figure 1 SNR distribution of small cell with different TX EVM values for power control Set 1. 50 % network load (a) and 100 % network load (b)
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Figure 2 SNR distribution of small cell with different TX EVM values for power control Set 2. 50 % network load (a) and 100 % network load (b)
The ease the reading of the plots, a table with % of 21.5 dB SNR population provided in Table 1.
Table 1 UE % of population above 21.5 dB and 24 dB with 50 % utility. Set 2
	TX EVM
	% of population above 21.5 dB
	% population above 24 dB

	0 %
	22.0%
	15.3%

	2 %
	21.4%
	14.4%

	3.5 %
	19.7%
	11.6%

	4 %
	19.3%
	10.0%

	6 %
	14.1%
	0.94%

	8 %
	2.3%
	0%


With 100 % utility, i.e. network load, the percentage of UE with viable SNR for MCS24 is very small and TX EVM has no impact. With 50 % utility, following observations can be made:

Observation 1: UE with 8% TX EVM reaches 21.5 dB SNR very rarely.

This is important since it clearly indicates that assumptions for 64QAM do not hold for 256QAM.  

Observation 2: Difference between population of UEs that reach > 21.5 dB SNR with 3.5 % and 4 % is small but existent.

We have also plotted 2 % and 6 % curves for clarity.      
3. Conclusion
Simulation results were provided and two observations made:
Observation 1: UE with 8% TX EVM reaches 21.5 dB SNR very rarely.

Observation 2: Difference between population of UEs that reach > 21.5 dB SNR with 3.5 % and 4 % is small but existent
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