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1. Introduction

RAN1 has analyzed the performance of 256QAM in both link-level and systems-level evaluations. From these performance evaluations, it is clear that moderate to large gains can only be observed for sparse indoor scenarios and Rx EVMs at the lower end of the RAN4 guidance. Introducing 256 QAM will also increase the cost of low power small cells whereas their coverage will be decreased. The marginal gains of 256 QAM in small cell scenarios have been discussed and analyzed at length in RAN1. Further considerations on the impact of introducing 256QAM on network performance and UEs not supporting 256 QAM are expected at this meeting. 
In addition to the system-level and legacy UE impact of 256QAM it is also important to assess the specification impact of 256 QAM if it was agreed to be introduced. In this contribution, we give some preliminary views on these.
2. Discussion
UEs supporting 256QAM could achieve additional peak date rates and thus would require the introduction of new UE categories. In addition, RAN4 and RAN5 would need to specify new performance requirements and test cases, respectively. Also, most likely, RAN2 would need to specify RRC signaling associated with the support of 256QAM. As for RAN1, new or modified MCS, TBS, and CQI tables would be required in order to schedule transmissions using 256 QAM. There are at least four different options how this could be accomplished. Completely new tables of the same size, modified tables of the same size, completely new tables of larger size, and tables of larger size that contain the existing tables. 
If existing MCS, TBS, and CQI table sizes were to be increased in order to support 256 QAM, a significant number of entries could potentially end up being reserved or, alternatively, the sampling of the SNR range could be unnecessarily dense. Both options would lead to inefficient utilization of uplink and downlink resources because increasing the table sizes would also increase DCI and UCI payload sizes. New DCI and UCI payload sizes would result in a tremendous specification impact and should thus be avoided. Hence, 256 QAM would have to use MCS, TBS, and CQI tables whose size equals the existing ones. 
Proposal 1: It is preferable to not alter existing MCS, TBS, and CQI table sizes to minimize specification impact and possibly performance degradations. 
If existing MCS, TBS, and CQI table sizes were to be maintained, introducing 256 QAM would also require mechanisms to configure a UE with which table to use for a given RRC configuration. In addition, since the new modulation order would have to be accommodated with the same number of DCI bits, introducing 256 QAM would inevitably affect the current equidistant SNR sampling. Two alternatives can be envisioned to either alter or maintain an equidistant SNR sampling for 256 QAM. To maintain an equidistant SNR sampling, the resolution would have to be decreased. This would allow the eNodeB to make use of the entire SNR range without frequent RRC reconfigurations. Due to the coarser quantization, though, the performance of adaptive modulation and coding would be compromised. Thus, it might be beneficial to allow for sufficient flexibility for adaptive modulation and coding at high SNR at the expense of ‘SNR gaps’ at low to moderate SNR. The improved resolution at high SNR, however, must be traded off with robustness at low SNR such that sudden harsh interference conditions would not result in radio link failures and the eNodeB still has sufficient opportunity to schedule UEs with low code rates even when 256 QAM is configured.
From a specification point of view, equidistant SNR sampling corresponds to completely new tables whereas the ‘SNR gaps’ would allow to keep some of the existing table entries while replacing others with new ones to support transmissions using 256 QAM. Which approach is the better one would have to be validated by link-level as well as systems-level simulations of the specific MCS, TBS, and CQI table designs.
Proposal 2: Further evaluations are necessary to determine the underlying design principles for new MCS, TBS, and CQI tables that would be required if 256 QAM was adopted in Release 12. 
3. Conclusion

In this contribution, we give some preliminary views on the specification impact of 256 QAM if it was agreed to be introduced. The detailed proposals are:
Proposal 1: It is preferable to not alter existing MCS, TBS, and CQI table sizes to minimize specification impact and possibly performance degradations. 
Proposal 2: Further evaluations are necessary to determine the underlying design principles for new MCS, TBS, and CQI tables that would be required if 256 QAM was adopted in Release 12. 

