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1. Introduction

The following specification impacts for supporting 256QAM have been summarized in RAN1# 74 [1] and captured in the Technical Report [2]:
· 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.
In this contribution, we discuss potential specification impacts of supporting 256QAM on CQI/MCS/TBS tables and we provide our views on how to address them.
2. Impacts of supporting 256QAM on the specification of CQI/MCS/TBS tables
2.1. MCS table design
The current specification supports 32 MCS indices (5 bits), supporting modulations up to 64QAM. In order to update the current DL MCS table to support 256QAM, the following two options have been proposed in past contributions [3-6].
· Option 1:
The current size of the MCS table (5 bits) is maintained, but the table is modified to support 256QAM.
· Option 2:
The number of bits for the new MCS table is increased to 6 bits, up from 5 bits. At least some new MCS indices which support 256QAM are added to current MCS table. 
Option 1 has the disadvantage that it decreases the SINR granularity between successive MCS indices in order to support higher SINR region where 256QAM modulation is used. Option 2 also has the disadvantage that the PDCCH/EPDCCH performance could be slightly degraded owing to the increase of DCI payload size. 
From an operator’s perspective, the enhancement of DL throughput is very important issue in order to cope with an ever-increasing mobile data traffic. Bearing in mind the performance limit of option 1 (the decrease of SINR granularity), the spectral efficiency of PDSCH with option 1 is likely to be lower than that with option 2 because option 2 can select MCS indices more flexibly.
Observation1:The spectral efficiency of PDSCH with option 1 is likely to be lower than that with option 2.
In addition, the disadvantage of option 2 (the increased DCI payload size owing to the increase of number of MCS bits) can be mitigated as follows. Recall that the application of 256QAM is intended for small cells. Therefore, it is reasonable to assume the number of UEs which simultaneously transmit PDSCH signals to be small. Subsequently, the utilization of PDCCH resource is low and thus we can avoid the performance degradation of PDCCH/EPDCCH by selecting a higher aggregation level. 
Observation 2: We can avoid the drawback of option 2 by selecting a higher aggregation level.
From the above observations, we make the following proposal. 
Proposal 1: It is preferable to increase the number of bits for new MCS table for supporting 256QAM. 

2.2. TBS table design
Updating DL TBS table is also needed for enhancing the spectral efficiency. Since TBS indices are closely related to MCS indices, the following two options for updating the current TBS table are also closely related to the options for updating the current MCS table which have already been described in paragraph 2.1.

· Option 1:
The number of TBS indices in a new TBS table is the same size of the current TBS table (27 indices). At least part of the current TBS table is replaced with the new TBS table which supports 256QAM. It is applied if the number of bits for the new MCS table is the same size of the current MCS table.
· Option 2:
The number of TBS indices in a new TBS table is increased compared to that in the current TBS table (more than 27 indices). At least some new TBS indices which support 256QAM are added to the current TBS table. It is applied if the number of bits for new MCS table is increased from the number in the current MCS table.
As already described in paragraph 2.1, DL throughput with option 2 is likely to be higher than that with option 1 owing to the increased SINR granularity between successive MCS indices. Therefore, we propose the following: 
Proposal 2: It is preferable to increase the number of indices for new TBS table for supporting 256QAM.
2.3. CQI table design
In the current specification, 16 CQI indices (4 bits) are provided, supporting up to 64QAM. Similar to the discussion in paragraph 2.1, two options have already been proposed in previous contributions [2-5] in order to update the current CQI table to the new one for supporting 256QAM.
· Option 1:
The number of bits for new CQI table is the same size of current CQI table (4 bits). At least a part of current CQI table is replaced with new CQI table which supports 256QAM.
· Option 2:
The number of bits for new CQI table is increased compared to that for current CQI table (from 4 bits to 5 bits). At least some new CQI indices which support 256QAM are added to current CQI table.
Option 1 is likely to decrease the granularity of spectral efficiency between successive CQI indices whereas option 2 has the disadvantage that PUCCH performance may be slightly degraded due to the increase of UCI payload size. 
Therefore, it seems obvious that option 2 can feedback the channel state information more accurately than option 1:
Observation 3: Option 2 can feedback the channel state information more accurately than option 1 .
In addition, considering the DL/UL traffic imbalance in the current networks, the increase of UL traffic in the future is unlikely to be severe compared to that of DL traffic. Therefore, it would be possible to decrease the amount of PUSCH resources. This means that we can improve PUCCH performance by increasing its resources. 
Observation 4: We can improve PUCCH performance by increasing its resources.
Since it is important for operators to feedback accurate channel state information in order to cope with a large amount of DL traffic, we make the following proposal: 
Proposal 3: It is preferable to increase the number of bits for new CQI table in order to feedback the accurate channel state information.
3. Conclusion
In this contribution, we analyzed the potential specification impacts on CQI/MCS/TBS tables for 256QAM support and shared our views on them. Our proposals are summarized as follows.
· Proposal 1: It is preferable to increase the number of bits for new MCS table for supporting 256QAM.
· Proposal 2: It is preferable to increase the number of indices for new TBS table for supporting 256QAM.
· Proposal 3: It is preferable to increase the number of bits for new CQI table in order to feedback the accurate channel state information.
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