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Introduction
In RAN 1#76bis, the following agreements are achieved for higer order modulation [1]:
· Switching point of 64QAM and 256QAM should be CQI 15 in the existing table
· The modulation order of existing CQI 15 is changed to 256QAM
· Working assumption: down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region
· Revisit if problems if significant issues are found
· The 3 entries to be removed are either {#1, #3, #5} or {#2, #4, #6} 
· The last 4 entries will be for 256QAM, but the actual SE is FFS
· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies
· 256QAM is supported for up to 8-layer PDSCH transmissions
· TBS table
· Define overhead assumption(s) (REs/PRB) for PDSCH 
· Use 120 REs per PRB for all 256QAM spectral efficiencies except for the highest spectral efficiency
· Use 136 REs per PRB for the highest spectral efficiency
· Limit the number of new TBS values as much as possible
· DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling
· For all other DCI formats scheduling PDSCH, 256QAM can be supported
· 256QAM PDSCH scheduling is only supported for C-RNTI based PDSCH transmissions
· FFS whether or not 256QAM is supported for PMCH transmissions
· MCS Table
· 7 explicit MCS entries for 256QAM
· As a working assumption, the # of implicit entries is 4 (for QPSK, 16/64/256QAM re-transmissions)
· Revisit if significant issues are found

In this contribution we will give some discussions on 256QAM.  
Considerations on 256QAM
2.1 CQI entries
According to the working assumption, down-sample low CQI entries by removing 3 QPSK entries and the 3 entries to be removed are {#1, #3, and #5} or {#2, #4, #6}. System level simulations for scenario #2a and #3 are provided in table 1, where the CQI and MCS table for 256QAM are the same as [2]. We can see the performance of removed {#1, #3, #5} or {#2, #4, #6} for 95% or 50% users are quite near. However, for the cell edge users, removing {#2, #4, #6} can provide better performance in Scenario#2a. Therefore
Table 1 performance of removing {#1, #3, #5} or {#2, #4, #6}
	
	
	Scenario #2a(Mbps)
	Scenario#3(Mbps)

	Remove {#1, #3, #5}
	5% user throughput
	7.533
	19.32

	
	50% user throughput
	30.3
	30

	
	95% user throughput
	30.89
	30.93

	Remove  {#2, #4, #6}
	5% user throughput
	11.54
	18.72

	
	50% user throughput
	29.85
	30.3

	
	95% user throughput
	30.89
	30.93


Note: EVM is not considered and the number of small cells per cluster is 4.
Proposal 1: down-sample low CQI entries by removing {#2, #4, #6}.
2.2 MCS selection
For MCS selection, a down selection might be made between two alternatives [1]:
· Alt 1: For 256QAM Modulation and TBS index table keep the MCS indices the same for the entries, which are preserved from Rel-8 Modulation and TBS index table
· Alt 2: For 256QAM Modulation and TBS index table, the MCS indices are ordered based on spectral efficiency
The advantage of alt.1 is that MCS table ambiguity doing RRC reconfiguration could be avoided. Alt.2 is benefit for the use of 256QAM from the perspective of MCS design consensus. Based on the agreements, DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling [1]. Since RRC reconfiguration is carried by DCI format 1A, no ambiguity problem will be raised during the RRC reconfiguration, even we adopt alt.2. 
Proposal 2: For 256QAM Modulation and TBS index table, the MCS indices are ordered based on spectral efficiency.
2.3 UE Category/Capability
A WF about UE Category/Capability is proposed in [3]. However, due to the limited online time, no consensus has been achieved. For the UE category to support 256QAM, it is a reasonable choice to start from Category 3. The reason is that the most popular UE right now is Category 3 and introducing higher order modulation to Category 3 or above will maximize the benefit of 256QAM. 
Proposal 3: 256QAM is supported in existing UE categories 3-10.
256QAM will not only improve cell throughput in high SINR region but also has the potential to increase the peak data rate. According to current specification, up to 8 layers MIMO and 5CC could be support for one UE. Combining 256QAM, there will be up to about 4Gbps for peak data rate per UE. Actually, in real wireless network, such a high data rate is hard to be used. However, it is good for market promotion to define a new UE Category to support about 4Gbps peak data rate.
Proposal 4: introduce a new UE category supporting ~4Gbps peak data rate targeting 5CC, 8 layer MIMO with 256QAM

Conclusion
In this contribution, we give some discussions on 256QAM. They are:
Proposal 1: down-sample low CQI entries by removing {#2, #4, #6}.
Proposal 2: for 256QAM Modulation and TBS index table, the MCS indices are ordered based on spectral efficiency.
Proposal 3: 256QAM is supported in existing UE categories 3-10.
Proposal 4: introduce a new UE category supporting ~4Gbps peak data rate targeting 5CC, 8 layer MIMO with 256QAM
Reference
[1] RAN1 #76bis Chairman’s note
[2] R1-141120	Further discussions on CQI/MCS table design for 256QAM	Huawei, HiSilicon
[3] R1-141879	WF on 256QAM UE category handling	Ericsson, CMCC, CATR, Huawei, HiSilicon,…



