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1 Introduction

In RAN plenary meeting #75, the WI on 3GPP V2X phase 2 was endorsed [1]. 64QAM is considered as a way to enhance the peak data rates and V2X performance for phase 2 V2X. In RAN1#90bis, MCS/TBS table supporting 64QAM were discussed and the following was agreed [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: confirm the WA of last meeting: No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM 

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: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used
This contribution focuses on the discussion of the FFS issue, and shows our views.

2 Discussions 
The MCS table used in Rel-14 sidelink transmission is designed for PUSCH transmission where 12 SC-FDMA symbols are available. Due to the increased number of DMRS symbols, the existence of GAP symbol and AGC symbol, the available number of SC-FDMA symbols for PSSCH is only 8, which results in that some 
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leads to undesirable high effective channel code rate larger than 0.932 when one reception is used for decoding.

After the discussion in the last meeting, it was agreed that a modified MCS table with TBS scaling operation is used to address this issue. However, the value of the scaling factor is still pending. According to the contributions of proponent companies in the last meeting, a modified MCS table implies that the switching point from QPSK to 16QAM is advanced from MCS index 10 to MCS index 9, and the switching point form 16QAM to 64QAM is advanced from MCS index 20 to MCS index17. After the modification, the high effective coding rate issue for MCS index 10, and 18~20 is addressed, but the effective coding rate for MCS index 24~28 are still larger than 0.932. Obviously, the modified MCS table cannot address the issue completely. It is also not reasonable to use these problematic MCS indexes only in two transmissions case. Even though one PSSCH is transmitted twice, the receiver may only be able to receive one of the transmissions due the restriction of half-duplex. Therefore, packets transmitted with these MCS will suffer from higher reception loss.
The rationale of the TBS scaling solution is that it is existing solution, it has been well-studied and applied in LTE TDD DwPTS and ending subframe for DL LAA.  Specifically, if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, or is transmitted in the subframes with the same duration as the DwPTS duration of a special subframe configuration in frame structure type 3, then column indicator 
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 for TBS determination is scaled with 0.375 or 0.75 depending on the available symbols in the subframe. The subframe for PSSCH transmission can be regarded as new kind of special subframe with 9 or 8 (depending on the availability of the first SC-FDMA symbol) available symbols. Following the same principle above, the scaling factor can be 8/12. 
Proposal 1: Use scaling factor 8/12 for PSSCH TBS determination. 
Considering that the required SINR for different modulation order is quite different, especially for 64QAM, it is desirable to select resources with relatively higher SINR for acceptable performance. When a UE performs resource selection/reselection, it excludes a resource in step 2 based on the PSSCH-RSRP measurement and the corresponding PSSCH-RSRP threshold. Lower threshold means higher probability to exclude this resource, thus lower collision probability. Consequently, by setting lower PSSCH-RSRP threshold in step 2 for 64QAM could improve SINR. Alternatively, reducing the percentage of remaining resources after sensing step 2 and step 3 can bring down the average S-RSSI of candidate resources, which may equivalently increase SINR for 64QAM transmission.  
Proposal 2: Study proper sensing parameter setting for resource selection/reselection to protect 64QAM transmission. 

3 Conclusions
In this contribution, we provide our views on supporting 64QAM in Rel-15 V2X with the condition to co-exist with Rel-14 V2X UEs in the same resource pool. The proposals are,
Proposal 1: Use scaling factor 8/12 for PSSCH TBS determination. 
Proposal 2: Study proper sensing parameter setting for resource selection/reselection to protect 64QAM transmission. 
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