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1
Introduction
To support DL 64QAM modulation scheme for unicast PDSCH, some agreements were made in RAN1# 88bis, #89, #90 and #90bis meetings. And the followings were agreed in RAN1#91 meeting [1].
Working assumption
· When a UE is configured both with 64QAM and csi-NumRepetitionCE-r13 > 1,
· A single CQI table covers the range from QPSK with 32 times repetition up to 64QAM without repetition
Working assumption
· eNodeB can optionally configure the UE to use the option B CQI table at least for 64QAM capable UE irrespective of whether 64QAM is configured or not
In this contribution, we discuss the left issues of new CQI table design for supporting DL 64 QAM modulation scheme for efeMTC UEs.
2
Discussion on new CQI table
With the working assumptions made in RAN1#91 meeting, the Option B could be the choice for efeMTC UE CQI computation, new CQI table will be designed. However, the two working assumptions seem contradiction each other, For the first working assumption, the new CQI table is only applied for the case of configured with 64QAM and csi-NumRepetitionCE-r13 > 1; for the second working assumption, new CQI table is applied only related the UE capability, not related to modulation scheme. Thus it need to be clarified in which scenario the new CQI table is applied.
Observation 1: It need to be clarified in which scenario the new CQI table is applied.

The intention of Option B is to re-design CQI table to have a more even spread of SNR values, then the large code rate/SINR difference gap between 16QAM and 64QAM is mitigated. The gap is relying on how many subframes are configured for CSI reference resource, if the configured subframe is less, e.g., 2 or 4 subframes, then the gap is relative smaller; if the CSI reference subframe number is larger, the gap is larger as well. It’s not desirable to design multiple CQI tables corresponding to different CSI reference subframe numbers, which would increase the test effort and UE implementation complexity. 
Another possible way to design new CQI table is that different CSI reference subframe number is linking to different coding rate, the CSI reference subframe numbers are fixed in the spec irrespective of the configured value of csi-NumRepetitionCE-r13, such as repetition number 32 is used for CSI measurement for lowest coding rate, 16 for second lowest coding rate [2]. However the CSI reference resources are the MPDCCH subframes and in the range of {1, 2, 4, 8, 16, 32, reserved}. MPDCCH repetition number can be configured in the range of {1, 2, 4, 8, 16, 32, 64, 128, 256}. It could cause the mismatch between CSI reference resource in CQI table and the maximum configurable CSI reference resource. For example, MPDCCH maximum repetition is configure with 16, but CQI reference is 32 subframes, in this case, UE behavior need to be defined how to compute the CQI.
Observation 2: If CSI reference resource number is fixed in the spec, the mismatch between CSI reference resource and configurable CSI reference resource shall be considered, and related UE behaviour need to be defined.
3
Conclusion

In this contribution, the left issues of new CQI table design to supporting 64QAM are discussed. The following observations are made.
Observation 1: It need to be clarified in which scenario the new CQI table is applied.
Observation 2: If CSI reference resource number is fixed in the spec, the mismatch between CSI reference resource and configurable CSI reference resource shall be considered, and related UE behaviour need to be defined.
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