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1 Introduction
In RAN1#88bis, support for 64QAM for unicast PDSCH was discussed as a mechanism to increase PDSCH spectral efficiency. The agreements are as follows [1]:
Agreements:
· Support for 64QAM for non-repeated unicast PDSCH in connected mode in CE Mode A is introduced.

· The feature is enabled/disabled by eNB via UE-specific signaling.

· Unless enabled, UE shall assume no use of 64QAM.

· The MCS field in DCI format 6-1A is [FFS: 4 or 5 bits] in UE-specific search space.

· The max TBS for each UE category and max PDSCH channel bandwidth support is the same as Rel-14.

· This implies that N_soft is also the same as Rel-14.

· FFS details of MCS, TBS and CQI tables for the support of 64QAM.

In this contribution, we will discuss the remaining details for supporting 64QAM for unicast PDSCH.
2 MCS and TBS table
In order to support 64 QAM for non-repeated PDSCH in CE mode A, there are two options for the MCS field in DCI format 6-1A and the MCS table:
· Option 1: Use 4 bits MCS field and replace certain rows of (f)eMTC MCS table to include 64 QAM
This option has unchanged MCS field size. However, certain TBS indices (
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) in the replaced rows of Rel-14 MCS table and the corresponding TBS values cannot be supported when 64 QAM is enabled by eNB. 
· Option2: Use 5 bits MCS field and extend the (f)eMTC MCS table by using the 64 QAM entries from legacy LTE
This option is backward compatible for the support of all Rel-14 MCS and TBS when 64 QAM is enabled with a slightly increased MCS field size.
In our view, enabling 64 QAM should not put constraints on the support of Rel-14 MCS and TBS. The flexibility of TBS choice should not be worse than Rel-14. So increasing the MCS field to 5 bits and extending the Rel-14 MCS table is the preferred option. That is to reuse the MCS Table 7.1.7.1-1 in TS 36.213 to support 64 QAM.
Proposal 1: For BL/CE UEs, when 64QAM is enabled, increase the MCS field in DCI format 6-1A to 5 bits and reuse the MCS Table 7.1.7.1-1 in TS 36.213. 

To increase PDSCH spectral efficiency by supporting 64 QAM, the TBS for the DL packet to be transmitted in the same resource size should be increased with the max TBS for each supported PDSCH channel bandwidth the same as Rel-14. The UE shall use the indicated MCS and Table 7.1.7.1-1 in TS 36.213 to determine the modulation order and 
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. TBS is determined similarly to the Rel-14 procedure (using TBS table in 7.1.7.2.1 or 7.1.7.2.8 in TS 36.213) with 
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, and the TBS should not be larger than the largest Rel-14 DL TBS, i.e. 1000 bits for maximum 1.4 MHz PDSCH, 4008 bits for maximum 5 MHz PDSCH, the minimum of 27376 bits and the maximum TBS supported by the UE category for maximum 20 MHz PDSCH.
Proposal 2: For BL/CE UEs, when 64QAM is enabled, the TBS is determined using Table 7.1.7.2.8-1 in TS 36.213 with 
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 for maximum PDSCH channel bandwidth of 5 MHz and Table 7.1.7.2.1-1 in TS 36.213 with 
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 otherwise.
3 CQI table
A BL/CE UE uses a different CQI table from the legacy LTE CQI table. To form the CQI table for a BL/CE UE, the 64QAM entries in the legacy LTE CQI table are removed and one new entry for the lowest spectral efficiency value is added. The new entry with the lowest spectral efficiency value is targeted for extended coverage scenarios.
64QAM is only supported for non-repeated PDSCH in CE Mode A, therefore, it is expected that the eNB will disable 64QAM for a BL/CE UE when it configures the UE in CE Mode B (although the eNB may not always enable 64QAM for the UE when it configures the UE in CE Mode A). In other words, the new entry with the lowest spectral efficiency is not useful as long as 64QAM is enabled, in which case the legacy LTE CQI table could be fully reused.
Proposal 3: For BL/CE UEs, when 64QAM is enabled, the 4-bit CQI Table 7.2.3-1 in TS 36.213 is reused.
4 Capability indication of 64 QAM support in CE mode
Support for 64QAM should be an optional feature for Rel-15 BL UEs. Therefore, like the features introduced in Rel-14, an optional capability should be introduced on 64QAM for Rel-15 BL UEs.

For non-BL UEs, 64 QAM is always supported in non-CE mode. When operating in CE mode, non-BL UEs should still support 64 QAM so no additional UE capability signaling is necessary (except the UE category reporting which indicates the UE is a “non-BL UE”). Furthermore, like BL UEs capable of 64QAM, whether this feature is enabled or disabled is configured by the eNB via UE-specific signaling, and the BL/CE UEs shall assume no use of 64QAM unless it has been enabled. 
Proposal 4: For BL UEs, an optional capability is introduced on the support for 64 QAM. 
Proposal 5: For non-BL UEs, support for 64 QAM is implicitly indicated in UE category reporting.
5 Conclusion
This contribution discusses the MCS, TBS table, CQI table for supporting 64QAM for unicast PDSCH, and also the capability indication of 64 QAM support  in CE mode. Proposals in this contribution include:
Proposal 1: For BL/CE UEs, when 64QAM is enabled, increase the MCS field in DCI format 6-1A to 5 bits and reuse the MCS Table 7.1.7.1-1 in TS 36.213. 

Proposal 2: For BL/CE UEs, when 64QAM is enabled, the TBS is determined using Table 7.1.7.2.8-1 in TS 36.213 with 
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 for maximum PDSCH channel bandwidth of 5 MHz and Table 7.1.7.2.1-1 in TS 36.213 with 
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 otherwise.
Proposal 3: For BL/CE UEs, when 64QAM is enabled, the 4-bit CQI Table 7.2.3-1 in TS 36.213 is reused.
Proposal 4: For BL UEs, an optional capability is introduced on the support for 64 QAM.
Proposal 5: For non-BL UEs, support for 64 QAM is implicitly indicated in UE category reporting.
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