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1 Introduction
Work Item on uplink 256QAM for LTE was approved in RAN plenary #71 [1]. Simulation assumptions for EVM evaluations have been proposed in [2]. In this contribution we present preliminary simulation results based on the assumptions.
2 Discussion
In order to find out the EVM requirement we performed system simulation based on [2]. In the first part of this contribution we present link simulation results based on our RAN1 contribution, to find the appropriate SNR for switching between 64QAM and 256QAM. In the second part of the paper we look at system simulations in a heterogeneous network and find the statistics of UL SINR considering different UE EVM values. The range of EVM that for which we observe 256QAM outperforming 64QAM for some cell-center UEs is considered as acceptable EVM. 
2.1 Link level simulation results

RAN1 has studied link level results in order to specify the TBS table for UL 256QAM. 
Figure 1 below that is take from [3] shows link simulation results for 5 MHz bandwidth, 1×2 antenna configuration, EPA with 3km/h channel model, and realistic channel estimation at the receiver. As the figure shows, 256QAM with 0.68 code rate can reach the same BLER as 64QAM with 0.91 code rate, and the two MCS have the same throughput, i.e. log2(256)*0.68 = log(64)*0.91. For that MCS the corresponding SNR at BLER=0.1 is about 22dB.
To find out how often we can expect such SNR level we perform system simulation in the next section.
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Figure 1 BLER comparison for different modulation order settings for 25-RB allocation without frequency hopping for the EPA channel
2.2 System simulations

In the following we present system simulation results based on assumptions that are listed in [2]. Figure below shows the distribution of macro BS and pico BS with UEs that are spread across the pico cells. 
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Figure 2 Macro base stations and clusters of pico base stations

Figure 3 shows CDF of UL SINR for different EVM values with different utility factor of 1 and 0.5. As the figure shows, with EVM of 4% or less, a reasonable fraction of UEs experience SINR levels above 22dB. As we showed in our link simulations, with SINR above 22 dB it is beneficial to use 256QAM instead of 64QAM.
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Figure 3 UL SINR for UEs in pico cells

Observation: With EVM of 4% or less, the SINR will be in the range where it is beneficial to use 256QAM in the UL
3 Conclusion
In this contribution we presented preliminary simulation results for UL SINR, and based on the results we made the following observation:

Observation: With EVM of 4% or less, the SINR will be in the range where it is beneficial to use 256QAM in the UL
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