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1 Introduction
In RAN#58, a new study item on Small Cell Enhancements was approved [1]. One objective of this study item is as follows:
· Study potential enhancements to improve the spectrum efficiency, i.e. achievable user throughput in typical coverage situations and with typical terminal configurations, for small cell deployments, including

· Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.

· Enhancements and overhead reduction for UE-specific reference signals and control signaling to better match the scheduling and feedback in time and/or frequency to the channel characteristics of small cells with low UE mobility, in downlink and uplink based on existing channels and signals. 

In this document, we discuss the performance of supporting 256QAM for spectral efficiency enhancement. 

2 Discussion
In small cell deployment, higher order modulation is considered to further improve the spectral efficiency. In this section, we provide our link-level simulation results for 256QAM. The simulation assumptions are based on the agreements in [2], except that AMC and rank adaption are OFF and fixed rank 2 is assumed. The highest two MCS levels (64QAM with coding rate of 0.9258 and 0.8887) supported by the current specification are referenced and 256QAM with six different coding rates are shown. 

For the simulation of 256QAM, two precoding schemes are considered. One scheme is based on the wideband PMI reported by the UE, and the other is SVD based on channel reciprocity. Figures 1-3 show the SE-SNR curves of the wideband PMI based precoding at different EVM values, while Figures 4-6 shows the SE-SNR curves of the SVD based precoding at different EVM values.
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Figure 1: Spectrum efficiency with EVM=0          Figure 2: Spectrum efficiency with EVM=0.04
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Figure 3: Spectrum efficiency with EVM=0.06          
Figure 4: Spectrum efficiency with EVM=0
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Figure 5: Spectrum efficiency with EVM=0.04          Figure 6: Spectrum efficiency with EVM=0.06
From the evaluation results, the following are observed:
· In high SNR region (roughly higher than 25dB), 256 QAM can provide larger spectral efficiency than the highest MCS in the current specification.
· The gain of 256 QAM depends on the corresponding EVM requirement.
· With 4% EVM, 256 QAM at high SNR region can provide approximately 15% spectral efficiency gain over the highest MCS in the current specification. 
· With 6% EVM, the gain can be observed for 256 QAM at high SNR region is less than 2%.
3 Conclusions

This contribution presents initial evaluation results for 256QAM. It is observed that 256QAM can improve the spectral efficiency in small cell deployments. The gain of 256QAM depends on the corresponding EVM requirement. With 4% EVM, 256 QAM at high SNR region can provide approximately 15% spectral efficiency gain over the highest MCS in the current specification. With 6% EVM, the gain can be observed for 256 QAM at high SNR region is less than 2%.
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