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RAN1#90bis discussed remaining details of CQI table for 64QAM support and reached the following agreements [1]:
Agreement:
· RAN1 to design a solution to configure a UE with CSI reference resource comprising more than one subframe and 64QAM simultaneously.
· RAN1 to discuss the detailed solutions among the following options, where other options are not precluded:
· Option A: For csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes.
· Option B: Redesign CQI table to have a more even spread of SNR values.

In this contribution, we will discuss and give the preferred the CQI table solution when CSI reference resource comprising more than one subframe and 64QAM are simultaneously configured. 
Discussion
In Rel-13 eMTC, the number of subframes for CSI reference resource can be UE-specially configured by RRC signaling through the parameter csi-NumRepetitionCE-r13. If csi-NumRepetitionCE-r13 is configured larger than 1, repetition for PDSCH is allowed. In Rel-15 eFeMTC, when 64QAM is enabled via higher layer configuration, 64QAM is supported only for non-repeated unicast PDSCH in CE Mode A. So the issue arises and a solution for the CQI table needs to be defined, since the UE can’t feedback the CQI corresponding to 64QAM after measuring the >1 subframe CSI reference resource.
The options for the solution of this issue were identified in RAN1 #90bis. One of the options proposed [2][3] is to redesign CQI table to have a more even spread of SNR values. We have the following concern for this option.
· Performance impact. Although the SNR values corresponding to the CQI values are more even spread, it would cause quite large granularity. As the number of rows for a fixed certain modulation order and subframe number of the CSI reference resource shrinks, it will impact the TBS and coding rate chosen when that modulation order and number of repetitions are configured. For the CQI table proposed in [3], it has fixed subframe number of the CSI reference resource for each row, which is not configurable and the parameter csi-NumRepetitionCE-r13 is of no use. The eNB can’t configure the subframe number for the UE’s  CSI reference resource, which may impact the performance.
· Complicate the UE’s testing. Different CQI tables need to be implemented for csi-NumRepetitionCE-r13 =1 and csi-NumRepetitionCE-r13 >1 if the CQI table is redesigned. Especially as proposed in [2], when different CQI tables are required for each of the different values of csi-NumRepetitionCE-r13, the UE may need to implement 6 CQI tables corresponding to the possible values of csi-NumRepetitionCE-r13. Much effort for UE’s testing will be brought by implementing different CQI tables.
Another option is for csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes. This option has more rows of different code rates and smaller SNR step for either 64QAM with 1 subframe CSI reference resource or a  modulation scheme other than 64 QAM with a CSI reference resource > 1 subframe. Although there is a larger SNR gap between 16QAM and 64QAM when csi-NumRepetitionCE-r13 > 1, as eNB can configure different values of csi-NumRepetitionCE-r13 for the UE to measure, the performance impact is acceptable. For the reasons above, we prefer this option.
Proposal: For csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes.
Conclusion
This contribution discusses the CQI table for 64QAM support when CSI reference resource comprises more than one subframe, and proposes:
Proposal: For csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes.
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