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Introduction
In RAN#61, the following topics for RAN1 should study further[1]:
· Spectrum efficiency with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission
· Efficient operation with introduction of features needed to support semi-static small cell on/off [further clarification is needed in RAN1 referring to 7.1.1.1 in TR 36.872 v12.0.0, RP-131321] mechanisms for interference avoidance and coordination among small cells adapting to varying traffic, including mechanisms to wake up off cells and the necessary measurement and procedure for efficient cell association under small cell on/off., with , focusing on connected mode enhancement 
· Enhanced mechanisms, procedures and measurements to assist adaptation with reduced transition time scales. 
· Efficient small cell discovery procedures with supporting small cell on/off in single-carrier or multi-carrier operation within a short time period, by enhancing the transmission and/or reception of existing SS/RS, including that of PSS/SSS/CRS, CSI-RS, and PRS
· Further assess the radio interface based inter-cell synchronization, focusing on network listening, to achieve synchronization between a small cell and the overlaid macro cell, synchronization between small cells in the same cluster and synchronization between small cell clusters. 
In this contribution we focus on the high order modulation and give some proposals on the standardization of 256QAM.  
Considerations for 256QAM
To specify 256QAM, in TR[1], the following items should be considered
· eNB Tx EVM and UE impairment in RAN4
· CQI/MCS/TBS tables 
· Mechanism for the eNB to select and inform the UE whether the new CQI/MCS/TBS tables are used
PUCCH and PDCCH/EPDCCH design if larger UCI/DCI payload size is used
Based on current studies, 256QAM will bring spectrum efficiency improvements for small cell deployments. If we want to specify 256QAM more efficiency, we can follow some rules.
2.1 Supporting on the max transmission layers
The main scenarios for 256QAM are low speed, high SINR indoor or hotspot. Considering the constraints on small cell’s cost and size, antennas number of small cell will be quite limited. In current evaluation scenarios for small cell enhancements, the antenna configuration is 2Tx2Rx. Thus, all simulations results for 256QAM are 1or 2 layers. This means if we want to specify more layers for 256QAM, more simulation scenarios should be modeled and extra simulation results should be provided.
If we are to use multi-layer transmission, the interference of cross-layer must be considered even with high SINR. According to Table 6.1-1 in TR[2], the benefit of two layers transmission is observed when SINR is above 25dB while some simulation results even show that two layers transmission should work when SINR is over 30dB. Obviously, with the constraints of EVM and Rx impairments, the received SINR is hard to over 30dB, which means the benefits of rank2 for 256QAM is also quite limited. Therefore, if we specify 256QAM for more than 2 layers, the target scenarios might SINR over 35dB or more and the benefit might be quite trivial.
To specify multi-stream for downlink 256QAM，it will at least require more work for TBS design and UCI/DCI indication. If we limit the max transmission layers number to 2, the specification efforts will also reduce. Therefore, our proposal is 
Proposal 1: For downlink 256QAM, the max transmission layers should be 2.
2.2 MCS level selection
From current simulation results[2], 256QAM will be used usually above 20dB. Due to the constraint of EVM and Rx impairments, the actual working SINR range of 256QAM is hard to over 10dB. Considering the working point for each MCS level is about 1-2dB, it is natural to specify 6-8 MCS level for 256QAM. After MCS level specified, CQI level could be decided accordingly. 
Proposal 2: For downlink 256QAM, it is better to specify 6-8 MCS level.
2.3 TBS tables design
For TBS tables design, one efficient way might be reuse existing tables as much as possible. Firstly, 256QAM is mainly for spectrum efficiency improvement and if only one and two layers transmissions are specified, it is not necessary to add new TBS for peak rate increasing. Secondly, reuse existing TBS tables can avoid extra hardware design for coding/decoding. Therefore, we propose
Proposal 3: Reuse existing TBS tables as much as possible. 
Conclusion
In this contribution, we provide our views on downlink 256QAM standardization. They are:
Proposal 1: For downlink 256QAM, the max transmission layers should be 2.
Proposal 2: For downlink 256QAM, it is better to specify 6-8 MCS level.
Proposal 3: Reuse existing TBS tables as much as possible.
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