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Introduction
In RAN#62, small cell enhancements-physical layer aspects was approved in [1]. Higher order modulation was agreed to introduce for spectrum efficiency enhancement:
· Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.
In this contribution we will give some proposals on the specification of 256QAM.  
Considerations for 256QAM
To specify 256QAM, in TR[2], supporting 256QAM has standards impacts on:
· 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
Conclusion on standards impacts:
· Introduce new CQI/MCS entries if 256QAM is introduced
· The size of CQI/MCS table is FFS
· Higher layer signalling is used to configure CQI/MCS table and/or 256QAM
· Introduce new TBS entries if 256QAM is introduced
Size of feedback field is 4 or 5 bits if 256QAM is introduced.
According to WID in [1], existing size of CQI feedback field and MCS indication should be kept. This means the sizes of CQI table is 4 bits and MCS table is 5 bits. 
Based on current studies, 256QAM will bring spectrum efficiency improvements for small cell deployments. Some views for 256QAM specification are provided.
2.1 Supporting on the max transmission layers and new UE category
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 for technique reason, 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 scenario might be the receiving SINR over 35dB or more and the benefit might be quite trivial.
Proposal 1: From the point of view of system throughput optimization, up to 2 layers 256QAM transmission might be enough.
However, from the market’s perspective, higher peak data rate is also an important factor to be considered. Obviously, 256QAM can bring higher peak data rate than 64QAM. 8 layers transmission with 256QAM will increase the peak data further. 
If 256QAM is introduced, all existing UE categories should support 256QAM demodulation. Besides，new UE category with higher peak data rate should also be defined.
Proposal 2: Up to 8 layers transmission for 256QAM should be specified for market’s perspective. Accordingly, new UE category supporting higher peak data rate should be defined.
2.2 MCS/CQI tables
From current simulation results[2], 256QAM will be used usually above 20dB. Due to the constraint of EVM and Rx impairments, the actual receiving SINR of 256QAM is hard to over 30dB. Considering the working point for each MCS level is about 1-2dB, it is natural to specify 6-8 MCS entries for 256QAM. Since a MCS entry should be reserved for HARQ retransmission, 7 MCS entries could be specified for 256QAM spectrum efficiency improvement. Considering the mapping rule of CQI and MCS, one CQI will generally map to 2 MCS. If we need specify 8 MCS entries for 256QAM, 4 CQI entries should be introduced.
Proposal 3: For downlink 256QAM, it is better to specify 8 MCS entries and 4 CQI entries.

Conclusion
In this contribution, we provide our views on downlink 256QAM standardization. They are:
Proposal 1: From the point of view of system throughput optimization, up to 2 layers 256QAM transmission might be enough.
Proposal 2: Up to 8 layers transmission for 256QAM should be specified for market’s perspective. Accordingly, new UE category supporting higher peak data rate should be defined.
Proposal 3: For downlink 256QAM, it is better to specify 8 MCS entries and 4 CQI entries.
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