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1. Introduction

The following agreements to support 64QAM and rate-matching were achieved.
In RAN1 #90 [1]:

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 

In RAN1 #90b [2]:
Agreement:

· For PSSCH, specifications support rate-matching applied over the last symbol for all modulation orders.

· Rate-matching is applied for all MCSs

· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

Note: When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format.
Agreement: For the last symbol of PSSCH, rate-matching is always applied when the Rel-15 MCS table is used.  Puncturing is always applied when the Rel-14 MCS table is used. 

Agreement: 

· Introduce a modified MCS table, with TBS scaling applied

· A value of 1 is not precluded for TBS scaling

· FFS scaling factor value, and if coding rates >0.932 are allowed

· WA: One scaling factor is applied to all MCS values (note: confirmed at RAN1#92)

Note: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used

In RAN1 #92b [3]:

 Agreement
· Agree to use reserved bit(s) in SCI format to indicate R15 PSSCH transmission format/features
· Further discuss whether it is needed to separately indicate specific features (e.g. rate-matching, 64-QAM support) or transmission format
In this contribution, we discuss remaining issues of 64QAM in eV2X. 
2. Discussion
There is one remaining issue to be further discussed is whether it is needed to separately indicate specific features or transmission format, such as rate-matching and 64QAM. Both rate-matching and 64QAM were agreed for R15 UE transmission. Considering whether to support 64QAM and rate-matching or not, there are totally four combinations:

· Case 1: with 64QAM and with rate-matching

· Case 2: with 64QAM and without rate-matching

· Case 3: without 64QAM and with rate-matching

· Case 4: without 64QAM and without rate-matching

For rate-matching and 64QAM, there are following agreements:

Agreement: For the last symbol of PSSCH, rate-matching is always applied when the Rel-15 MCS table is used.  Puncturing is always applied when the Rel-14 MCS table is used. 

Agreement:

· For PSSCH, specifications support rate-matching applied over the last symbol for all modulation orders.

· Rate-matching is applied for all MCSs

· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

Note: When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format.
Agreement: 

· Introduce a modified MCS table, with TBS scaling applied

· A value of 1 is not precluded for TBS scaling

· FFS scaling factor value, and if coding rates >0.932 are allowed

· WA: One scaling factor is applied to all MCS values (note: confirmed at RAN1#92)

Note: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used
According to the agreements:

· When a R15 UE wants to communicate with R14 UE, R14 MCS table and puncture for the last OFDM symbol (case 4) will be used. 

· If R15 MCS table is used, rate-matching is always applied. Then case 2 will be excluded.

· For case 1 and case 3, if rate-matching is used, the target receiver should be R15 UE. In this case, there is no motivation to use R14 MCS table instead of R15 MCS table. Therefore, we think that case 3 is not applicable.

Based on the analysis, case 1 and case 4 are applicable for R14 and R15 receiver separately. Rate-matching should be used combined with 64QAM, or neither of them is used. So, there is no need to indicate rate-matching and 64QAM separately.

Proposal: There is no need to indicate rate-matching and 64QAM separately.
3. Conclusions
In this contribution, whether to support indicating rate-matching and 64QAM separately was discussed. The following proposal is given.
Proposal: There is no need to indicate rate-matching and 64QAM separately.
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