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1. Introduction

At the last RAN Plenary meeting in Porto, Portugal it was agreed to extend the study on small cell enhancements by one quarter. In the updated status report, the topics on which the remainder of the study shall focus were captured. These include 256QAM, semi-static small cell on/off mechanisms, and radio interface based inter-cell synchronization techniques [1]. In this contribution, we focus on the introduction of 256QAM in Release 12. In particular, we review the findings of the study, as captured in the technical report, in light of the LS reply received by RAN4 in this meeting [2].
2. Discussion
During the study item phase, RAN1 analyzed the performance of 256QAM in both link-level and systems-level evaluations for various EVMs at the transmitter and receiver [3]. The considered range of transmitter and receiver EVMs was between zero and six percent, respectively. This wide range of EVMs resulted from the fact that the simulations were carried out before taking into consideration any RAN4 guidance. 

Meanwhile, in its reply LS, RAN4 has provided the following ranges for transmitter and receiver side EVMs [2]:
· for Tx EVM, low power base stations may achieve EVMs between 3-4 percent

· for Rx EVM, UEs may achieve EVMs between 1.5-4 percent

From the performance evaluations in Tables 6.1-1 and 6.1-2 it is apparent [3] that all but one result with Tx and Rx EVM values in the range provided by RAN4 show single-digit gains. For the observed cell average UPT gains, the one source showing double-digit gain simulated scenario 3 sparse, whereas for the link-level evaluation results, the one source showing double-digit gain assumes an Rx EVM value at the lower end of the RAN4 guidance. In fact, the single-digit gains turn into losses when practical I/Q impairments at the receiver are taken into account, as demonstrated by another source. This is important to note as RAN1 had already concluded that 256QAM is much more sensitive to I/Q imbalance than to transmitter EVM. 
It is also worth reiterating the emphasis RAN4 has given on the cost induced by further lowering the EVM at the transmitter, namely, decreased coverage, and increased size and cost. It has been argued, that the coverage loss can be tolerated since 256QAM is targeting small cell deployments. This argument, however, seems to contradict the factuality that 256QAM increases the cost of the transmitter. A technology exclusively targeting small cell deployments must demonstrate at least moderate, if not large gains to justify an increase in cost considering small cell base stations are expected to be deployed widely and densely. 
In light of the marginal gains observed for 256QAM when RAN4 guidance on transmitter and receiver EVM are taken into account, we thus recommend to not introduce 256QAM in Release 12.
3.   Conclusion

In this contribution, we reviewed the findings of the study on 256QAM taking into account the guidance received by RAN4 in this meeting. For transmitter and receiver EVMs between 3-4% and 1.5-4%, respectively, only marginal gains in the single-digit regime can be obtained from a potential introduction of 256QAM. We thus recommend to not introduce 256QAM in Release 12.
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