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1 Introduction
This contribution firstly discusses the situations and observations in the RANP #61 on 256QAM. Then the reply LS from RAN4 on higher order modulation evaluation assumptions are analyzed [1]. From the agreed EVM value and evaluation results in TR 36.872 [2], it could be further concluded that:
· 256QAM provides good gain with practical transmitter and receiver EVM.
· RAN4 LS confirms the gain and necessity of introducing 256QAM.

Consequently, it is proposed that:
· 256QAM for PDSCH should be specified in Rel-12.

· The RF requirements should be considered in the work item phase to support downlink 256QAM, with consideration of the factors listed in the approved LS R4-134571
2 Discussions

2.1 Discussions on 256QAM during RAN#61 meeting
There were extensive discussions on the motivations and benefits of 256QAM during RAN #61 meeting.
Prior to 3GPP, 256 QAM has already been introduced into IEEE 802.11ac (WiFi), and more than five mainstream vendors have already released their chipsets for commercial routers supporting 256 QAM. Thus the timing to introduction of 256QAM is mature both from industry and LTE competitive strength point of view.
The small cell enhancement SI has done a lot of evaluations in the typical practical scenarios, where significant gain can be observed by introducing higher order modulation, i.e., 256QAM, in downlink, with suitable requirements for Tx EVM and Rx impairment. For example, in system level evaluation with 4% Tx EVM, introduction of 256QAM showing 6%~27% gain on cell average UPT is observed for scenarios of S3 sparse and S2b sparse; 4%~22% gain on cell average UPT is observed for the scenarios of S2a and S2b dense.
Therefore, it was proposed in [3] that downlink 256QAM has the high priority among the spectrum efficiency enhancements and was captured in the work item description proposal [4] with a large amount of support. 
2.2 Discussions on the RAN4 reply LS on 256QAM evaluations

In the RAN4 reply LS [1], it is concluded that the lower power BS such as 20/24dBm may achieve a Tx EVM as 3~4% and Rx EVM as 1.5%~4%. 
The 256QAM performance under ideal or different level of Tx/Rx impairments are simulated and summarized in the TR 36.872[2]. In table 6.1-1 in [2], it is observed from the majority link level simulation results of 256QAM that:
· When Tx EVM and Rx EVM =0, the observed maximum spectrum efficiency gain is 15%~33%;

· When Tx EVM=4% and Rx EVM=0, the observed maximum spectrum efficiency gain is 10%~30%;

· When Tx EVM=4% and Rx EVM=2%, the observed maximum spectrum efficiency gain is 8%~15%;

· Lower gains are observed when larger Rx EVM values are modeled.
The system level simulation results of 256QAM summarized in table 6.1-2[2] shows that:
· When Tx EVM=4% and Rx EVM=0, 4~27% cell average UPT gain is observed for different scenarios and RU;

· When Tx EVM=4% and Rx EVM=2%, 4~19% cell average UPT gain is observed for different scenarios;

· When Tx EVM=4% and Rx EVM=4%, 4~15% cell average UPT gain is observed for different scenarios and RU;

Since the worst combination recommended by RAN4 is Tx EVM=4% and Rx EVM=4%, it is observed that good gain could be already obtained by 256QAM with the worst EVM requirements. Moreover, the benefit of 256QAM could be further increased when advanced eNB/UE has lower EVM, or, based on the RAN4 LS [1], when the eNB does not transmit with full power so that the effective EVM decreases from the worst value in practical transmission.
Therefore, it is concluded from the above analysis based on the TR 36.872 and the RAN4 LS [1] that:
· 256QAM provides good gain with practical transmitter and receiver EVM.
· RAN4 LS confirms the gain and necessity of introducing 256QAM.

The RF requirements should be considered in the work item phase to support downlink 256QAM, with consideration of the factors listed in the LS [1].
3 Conclusion

Based on the RANP #61 discussions, RAN4 replied LS [1], and small cell TR [2], it is concluded that:
· 256QAM provides good gain with practical transmitter and receiver EVM.
· RAN4 LS confirms the gain and necessity of introducing 256QAM.

Consequently it is proposed that:

· 256QAM for PDSCH should be specified in Rel-12.

· The RF requirements should be considered in the work item phase to support downlink 256QAM, with consideration of the factors listed in the LS R4-134571
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