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Introduction
In RAN1#90 meeting following was agreed,
Working assumption:
· Differentiation of Rel-15 transmission using 64-QAM and Rel-14 transmission is signaled in the SCI
· No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM 

Agreement: select one of the following four options:
· Option 1: Use existing MCS table with TBS scaling
· Option 1a: with scaling for 64-QAM only
· Option 1b: with scaling for all MCSs
· Option 2: Introduce a modified MCS table for Rel-15 V2X UE
· Option 3: Use existing MCS table with no TBS scaling

This contribution discusses how to support 64QAM especially on options listed above. 
Discussion
Based on the analysis like [1], MCS index 18-20 with 16QAM and MCS index 24-28 with 64QAM exceed highest coding rate 0.931 assuming 6-symbol overhead in a PRB due to AGC, DMRS and GAP (although based on our understanding the value should be 0.932 but it has no impact to the conclusion). In this sense, option 3 listed above is not desirable as 8 out of 31 MCS entries in MCS table cannot be used for Rel.15 UEs. 
For option 1a, as only MCS index 24-28 has problem on coding rate, scaling for all 64 QAM related entries seems unnecessary and will degrade spectral efficiency of MCS index 21-23. And it does not solve the problem of MCS index 18-20 with 16QAM.
For option 1b, it has similar problem as option 1a. It is not reasonable to impact the MCS index which has no coding rate problem. 
For option 2, if the assumption is like the proposal in [1], say changing the modulation order and  [image: ] of MCS index 18-20, for MCS index 24-28 it relies on repetitions, then the problem of this method is for MCS index 24-28, UE has to receive two (re)transmissions and decode. But considering anyhow UE has no way to decode MCS index 24-28 with 6 -symbol overhead, this option is also acceptable. 
Proposal 1: Two options are considered: 1) Scaling for MCS index 18-20 and MCS index 24-28. 2) Changing the modulation order and  [image: ] of MCS index 18-20. For MCS index 24-28, it relies on repetitions. 

Whatever which option in proposal 1 is used, it works well for Rel.15 UEs. For Rel.14 UE, basically MCS entry 18-28 is not useful as MCS index 18-20 has higher coding rate and MCS index 21-28 are 64QAM. Therefore, backward compatibility is not a problem even if there is no differentiation of new MCS table and legacy MCS table in SCI. Only for some special cases that Rel.15 UE is able to decode TB with MCS index 18-20 assuming less than 6 symbol overhead, such differentiation is useful as UE needs to know exact modulation order. It depends on UE implementation and considering only 1 bit overhead, we are fine to use one reserved bit for such purpose.
Proposal 2: One reserved bit is used for differentiating Rel.14 and Rel.15 transmissions in SCI. 
Conclusion
In this contribution we discussed how to support 64 QAM schemes. Based on the discussions we have following two proposals, 
Proposal 1: Two options are considered: 1) Scaling for MCS index 18-20 and MCS index 24-28. 2) Changing the modulation order and  [image: ] of MCS index 18-20. For MCS index 24-28, it relies on repetitions. 
Proposal 2: One reserved bit is used for differentiating Rel.14 and Rel.15 transmissions in SCI. 
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Appendix 
Table 1 Problematic MCS index for V2X
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