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1. Introduction
In RAN1#90bis the following agreement was reached regarding the 64-QAM CQI table:

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 present our views on the two presented options.
2. New table vs modified table
The decision between Option A and Option B should be made based on the pros and cons of each alternative. Below we present our analysis of both options:
· Option A: Simplest approach, requires almost no specification effort (just a minor clarification on the assumed size of the CSI reference resource). The main issue with this alternative is that there is a big gap between 16-QAM and 64-QAM for the case of R_CSI>1. For example, for R_CSI=2 the gap will be larger than 3dB.
· Option B: This is the optimum approach when we want to increase the CQI range without resorting to RRC reconfigurations. However, the following constraints need to be taken into account:
· For R_CSI=1 (e.g. for a UE in very good coverage) the agreed table shall be used.
· For other R_CSI tables, we could have one separate table for each of them, or a simple table covering all of them. While having separate tables would give higher flexibility to the eNB in terms of SNR reporting range, it requires more specification changes.

Proposal 1: RAN1 to discuss between the following detailed options:
· 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: For csi-NumRepetitionCE-r13 = 1 the UE uses the agreed table. For csi-NumRepetitionCE-r13 > 1:
· Option B1: A single alternative CQI table is designed that covers the range of all repetition values, up to 64-QAM
· Option B2: Several alternatives CQI tables are designed, each one corresponding to a different csi-NumRepetitionCE-r13, each of the tables covering the range from corresponding repetition level for QPSK, up to 64-QAM

One particular thing to take into account is that csi-NumRepetitionCE-r13 does not give the CSI reference resource directly, but instead it is used to derive it. For example, from TS 36.213:


The set of BL/CE downlink or special subframes is the set of the last  subframes before n-nCQI_ref  used for MPDCCH monitoring by the BL/CE UE in each of the narrowbands where the BL/CE UE monitors MPDCCH, where  is the number of narrowbands where the BL/CE UE monitors MPDCCH.

[bookmark: _GoBack]This means that the CSI reference resource is of size 4 subframes when the UE is configured with csi-NumRepetitionCE-r13 = 1 and has MPDCCH hopping across 4 narrowbands. This needs to be considered. One possible solution would be to disable wideband reporting when MPDCCH hopping is configured with 64-QAM, or to disallow reporting 64-QAM for the case of wideband reports.
Proposal 2: The RAN1 agreement needs to take into account the fact that the CSI reference resource for wideband reporting is never equal to 1 when MPDCCH hopping is enabled. The following options are possible:
· Option 1: Do not allow wideband reporting when MPDCCH hopping is configured together with 64-QAM
· Option 2: When configured with MPDCCH hopping, wideband reports, and 64-QAM, the UE ignores the 64-QAM entries in the CQI table.



3. Summary
In this contribution we presented our views on 64-QAM CQI table. We made the following proposals:
Proposal 1: RAN1 to discuss between the following detailed options:
· 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: For csi-NumRepetitionCE-r13 = 1 the UE uses the agreed table. For csi-NumRepetitionCE-r13 > 1:
· Option B1: A single alternative CQI table is designed that covers the range of all repetition values, up to 64-QAM
· Option B2: Several alternatives CQI tables are designed, each one corresponding to a different csi-NumRepetitionCE-r13, each of the tables covering the range from corresponding repetition level for QPSK, up to 64-QAM

Proposal 2: The RAN1 agreement needs to take into account the fact that the CSI reference resource for wideband reporting is never equal to 1 when MPDCCH hopping is enabled. The following options are possible:
· Option 1: Do not allow wideband reporting when MPDCCH hopping is configured together with 64-QAM
· Option 2: When configured with MPDCCH hopping, wideband reports, and 64-QAM, the UE ignores the 64-QAM entries in the CQI table.
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