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1 Introduction

Higher-order modulation is seen as an important candidate technique for small cell enhancements [1], especially for improvement of spectrum efficiency. In a companion contribution [4], the performance of 256QAM was evaluated and significant gain was observed. In this contribution, we will provide the analysis for standard impacts to support 256QAM.
2 Specification impact of 256QAM
2.1 EVM requirement
As specified in section 6.5.2 in [2] the EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be better than the limits in Table 1:

Table 1. EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %


The practically achievable TX EVM values were discussed extensively in RAN4 #66bis meeting and it was concluded in [3]  that improved EVM values compared to existing requirement of 8% can be achieved for low power BS.
According to performance evaluations in [4], 4% Tx EVM has not much impact on the upper bound of 256QAM performance, and about 30% performance gain over 64QAM can be achieved in the high SNR region. In [5], it is concluded that, for low power BS, better EVM, i.e. less than 3%, can be achieved with acceptable amount of power backoff and proper use of PAPR threshold. With power backoff, the current PA module can be reused. Also, as the power backoff is small, it is believed the impact on small cell is acceptable.
Proposal 1:

· The EVM requirements for 256QAM should be defined
· Less than 4% TX EVM is feasible for low power nodes
· The exact value needs to be decided in RAN4

2.2 CQI/MCS/TBS tables
When 256QAM is used, the peak spectral efficiency could reach up to 8*0.93=7.44 biz/Hz. However, in current Rel-11, the maximum efficiency supported by CQI table is 5.5547, and the maximum efficiency supported by MCS/TBS table is 6*0.93=5.58. Therefore, it is necessary to introduce new CQI/MCS/TBS tables to support 256QAM. Furthermore, signaling to configure and/or inform CQI/MCS/TBS tables should be studied.
CQI/MCS/TBS table design
CQI/MCS/TBS tables are used to indicate downlink channel conditions, as well as modulation order and transport block size. According to the operating region of 256QAM shown in [4], the CQI table for 256QAM should cover SINR region above 19.2dB, while MCS/TBS table for 256QAM should cover spectral efficiency region up to 8*0.93=7.44. There are two potential methods for table design:

Method 1: Extend the size of tables and corresponding indicators for 256QAM
Extended table could cover the SINR region for all modulation levels. However, the changed size will change the payload size of DCI/UCI, and introduce additional impact on CSI reporting.
Method 2: keep the size of tables as before 
The same table/indicator size will provide relative coarse channel condition information as broader range of SINR is covered by same amount of indicators. However, because of the unchanged table and indicator size, there is no need to define new DCI/UCI format and existing CSI reporting. Of course, some new interpretation of reused DCI/UCI and CSI reporting is anyway needed. 
Signaling support
With coexistence of legacy tables and new tables for support of 256QAM, UE should be explicitly or implicitly informed which set of CQI/MCS/TBS tables are being used.
Proposal 2:

· New CQI/MCS/TBS tables should be defined to support 256QAM, as well as mechanisms to configure which CQI/MCS/TBS tables are being used
3 Conclusions

In this contribution, standard impacts to support 256QAM are analysed, and the followings are proposed 
Proposal 1:

· The EVM requirements for 256QAM should be defined

· Less than 4% TX EVM is feasible for low power nodes
· The exact value needs to be decided in RAN4

Proposal 2:

· New CQI/MCS/TBS tables should be defined to support 256QAM, as well as mechanisms to configure which CQI/MCS/TBS tables are being used
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