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1. Introduction
This contribution is a revision of R1-1718038.
In RAN1 #90bis meeting, the following agreements for 64QAM were achieved [1]:

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

In this contribution, we discuss some remaining issues for 64QAM. 
2. Discussion
2.1. Signaling to support 64QAM

According to the agreement, rate-matching is applied to the last symbol for all modulation orders.  When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format so that Rel-14 UE can decode correctly. On the other hand, when a Rel-15 UE receives a PSSCH, it should know whether it is transmitted by Rel-14 UE or Rel-15 UE so that it can use different receiver scheme to decode the data.  The following agreement was achieved in RAN1 #90bis:
· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

The PSCCH transmitted by Rel-15 should be decodable by Rel-14 UE to assist Rel-14’s sensing procedure. In this case, a simple way is to re-use SCI format 1 for Rel-15. And the reserved bits in SCI format 1 can be used to differentiate Rel-15’s transmission. 

Proposal 1: A reserved bit in SCI format 1 is used to differentiate Rel-15 transmission and Rel-14 transmission
2.2. TBS scaling factor
Some link level simulation has been done in [2][3] and the results show that some particular TBS values in the TBS table can result in poor performance even in the case of QPSK and 16QAM modulation. Further simulations are encouraged to identify the MCS-TBS problematic cases. And an email discussion [90b-LTE-02] about the discussion is ongoing. 
Observation 1: Some MCS-TBS values of QPSK and 16QAM in the TBS table will result in poor demodulation performance
According to the simulation results in [2][3], some MCS-TBS cases will result in poor performance. These MCS-TBS cases spread over several MCS levels. A modified MCS table is agreed to support 64QAM. While the motivation of the modified MCS table is to change the MCS table for 64QAM to avoid the coding rate higher than 0.93. That cannot solve the problem for QPSK and 16QAM. We think that a reasonable and simple way is to use the TBS scaling factor. Furthermore, the TBS scaling factor should not be equal to 1. A proper selected scaling factor can be applied to all MCS levels and all of the problematic cases can be avoided. That can also simplify the standardization work. 
Proposal 2: The TBS scaling factor should be less than 1.

Proposal 3: Confirm the working assumption: One scaling factor is applied to all MCS values
2.3. Transmission parameter setting
In Rel-14, the PSSCH transmission parameters range is pre-configured or configured by eNB. For example, the parameters are set as follows [4]
SL-CBR-PSSCH-TxConfigList-r14 ::=
SEQUENCE (SIZE (1..maxCBR-Level-r14)) OF SL-CBR-PSSCH-TxConfig-r14
SL-CBR-PSSCH-TxConfig-r14 ::=

SEQUENCE {


cbr-Range-r14




SL-CBR-Range-r14,


tx-Parameters-ListPPPP-r14

SEQUENCE (SIZE (1..8)) OF SL-PPPP-PSSCH-TxConfig-r14
}

SL-PPPP-PSSCH-TxConfig-r14 ::=

SEQUENCE {


priorityList-r14



SL-PriorityList-r13,


tx-Parameters-r14



SL-PSSCH-TxParameters-r14

OPTIONAL, 
-- Need OR

cr-Limit-r14




INTEGER(0..10000)



OPTIONAL 
-- Need OR
}

SL-PSSCH-TxParameters-r14 ::=

SEQUENCE {


minMCS-PSSCH-r14


INTEGER (0..31),


maxMCS-PSSCH-r14


INTEGER (0..31),


minRB-NumberPSSCH-r14

INTEGER (1..100),


maxRB-NumberPSSCH-r14

INTEGER (1..100),


allowedRetxNumberPSSCH-r14
ENUMERATED {n0, n1, both, spare1},


maxTxPower-r14



SL-TxPower-r14



OPTIONAL


-- Cond CBR

}

Based on the measured CBR and priority of service, the UE can select transmission parameters, such as MCS, PRB number, re-transmission number, within the configured CBR-PPPP-TX parameter mapping table. For Rel-15 UE, the same scheme can be applied. While the difference is that a new MCS table is used for Rel-15 UE.
Proposal 4: The CBR-PPPP-TX parameter mapping table configured for Rel-15 UE is based on new MCS table.

3. Conclusions
In this contribution, the remaining issues for supporting 64QAM are discussed. The following observations and proposals are given based on the analysis.
Observation 1: Some MCS-TBS values of QPSK and 16QAM in the TBS table will result in poor demodulation performance.

Proposal 1: A reserved bit in SCI format 1 is used to differentiate Rel-15 transmission and Rel-14 transmission
Proposal 2: The TBS scaling factor should be less than 1.

Proposal 3: Confirm the working assumption: One scaling factor is applied to all MCS values
Proposal 4: The CBR-PPPP-TX parameter mapping table configured for Rel-15 UE is based on new MCS table. 
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