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1 Introduction

In last RAN4 meeting, there was some discussion on 256QAM for wide area BS [1]. This contribution provides our consideration on this feature.
2 Discussion

256QAM requirement was introduced for BS under Small Cell Enhancements WI. During the SI on the feasibility study, RAN4 had reached consensus as below [2]:
Based on RAN4 discussion, low power BS such as 20dBm and 24dBm may achieve a better EVM such as 3~4% with power back-off and/or relaxed clipping at the cost of decreased coverage, increased price and size.
When the study moved to the WI stage, it took a long time to discuss whether 256QAM should be supported for Medium Range BS. RAN4 sent an LS to RAN plenary for clarification on BS classes on 256QAM [3]:

While RAN4 agrees that the Local Area BS class should be in the scope of this WI for 256QAM support, it is not clear in RAN4 if the Medium Range BS class should be as well as this scenario was not concluded by RAN4 and requires extra work which may have the impact on completion deadline of the WI. Therefore, RAN4 respectfully asks RAN to clarify which BS classes and maximum BS power shall be considered for 256QAM within Small Cell Enhancements WI.
RAN just clarified that Medium Range BS is included in the SCE WI [4]. After review the study progress in Rel-12, we see that evaluation and analysis of WA BS supporting 256QAM has not been done in RAN4. 

In previous study, the analysis showed that three factors contribute the main part of EVM requirement, i.e. phase noise, CFR noise and PA non-linearity. The implementation of a WA BS could be quite different from a MR BS. We know that PA power efficiency is more important for a WA BS. The PAPR of initial OFDM signal without clipping is about 10dB. In order to reach high PA power efficiency, CFR algorithm is always used for WA BS as an efficient way to reduce the signal PAPR, which has great impact on EVM performance. 
For a BS, the highest order modulation that is supported decides what PA linear capability is needed because of its highest EVM requirements. Support of higher order modulation in the same power capacity will result in a costly PA and more power consumption. Therefore, power backoff is unavoidable in some cases, especially for the WA BS. The impact on cell coverage once was discussed in RAN1 under SCE WI, which was also mentioned in [6].
Since the issues identified above for WA BS supporting 256QAM have not been analyzed carefully in RAN4 in R12 and R12 has been frozen already and some implementation may be under way, we believe it is more appropriate to target R13 for this feature. Considering R13 is ongoing, this would provide ample time for RAN4 to study the EVM requirement of WA BS considering the tradeoff among PA power efficiency, cell coverage, cost and size, etc. before introducing the feature for WA BS.
3 Conclusion

The study in Rel-12 on 256QAM was reviewed in this contribution. No evaluation has bee done for WA BS during the SI and WI stages. Some more analysis is needed in RAN4 on EVM requirement and corresponding impact on WA BS implementation and network performance. We believe it is more appropriate to target R13 for this feature.
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