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1. Introduction
In LS[1], RAN1 observed that UE selection of certain MCS-TBS configurations can lead to PSSCH decoding issues, and inform RAN2 to consider how to resolve this issue.
During the LS, the following cases are included:

1) Case 1: First symbol unavailable, single transmission (RV0)

2) Case 2: First symbol unavailable, two transmissions

3) Case 3: First symbol available, single transmission

4) Case 4: First symbol available, two transmissions

5) Case 5: First symbol unavailable, single transmission (RV2).

In this contribution, we will give analysis on how to interpret and capture those lists in TS 36.321.
2. Discussion
2.1. Is it necessary to capture MCS selection limitation in TS 36.321?
In Rel-14 V2X, both NPRB and MCS selection are located in MAC layer. 
It is clear that the values listed in the tables provided in LS should be excluded when Tx UE performs MCS selection to avoid PSSCH decoding issues. 

Proposal 1: Capture MCS-NPRB selection limitation in TS 36.321.  
2.2. Which cases should be considered?
In LS [1], 5 cases are included. The differences of cases are whether the first symbol is available, single or two transmission(s). 
To analysis these 5 cases, two aspects impact which case should be used to perform the MCS selection:

· Aspect 1: The first symbol is available or not

· Aspect 2: Whether the half-duplex issue for Rx UEs is considered
We analysis the aspects respectively.
Availability of first symbol
In V2X environment, whether the first symbol can be used or not depends on many factors, e.g. AGC operation performed last time, distance of transmission, Rx power composition by multiple signal, etc. So even for a given transmitter, the answer is really receiver specific. Also as we know In Rel-14, only broadcasting transmission is supported for PC5, then the transmitter should try to consider all the receivers as much as possible. On the other hand, whether the first AGC is available is not known in MAC layer. Hence, regarding the AGC issue, it’s natural for transmitter to always assume the first AGC symbol is not available.
Proposal 2: The problematic list of Case 3 “first symbol available, single transmission” and Case 4 “first symbol available, two transmissions” is not considered or captured in TS 36.321.
The sub-frame conflict between the Tx and Rx UE 

For V2X sidelink communication, sensing mechanism is introduced to reduce the sub-channel conflict. Hence, we can assume that the probability of sub-channel conflict is low. However, sub-frame conflict can’t be avoided due to the UEs selects the different sub-channel in the same sub-frame is usual case. On the other hand, for V2X sidelink transmission, all UEs around the Tx UE should receive the V2X messages transmitted by it successfully. The probability of no sub-frame conflict between Tx UE and any one of Rx UEs is very low, especially when CBR is high. 
Proposal 3: The sub-frame conflict between Tx UE and Rx UE should be considered.
For single transmission, there isn’t enhancement to improve the receiving successful probability. Therefore, the only option for the single transmission is the Tx UE doesn’t select the values listed in the table of case 1 “first symbol unavailable, single transmission (RV0)”.

Proposal 4: The problematic list of Case 1 “first symbol unavailable, single transmission (RV0)” is considered for single transmission in TS 36.321.
For two transmissions, there are two MCS selection options. 

· Option 1: UE selects one MCS value for two transmissions (case 2) .
· Option 2: UE selects two MCS values for two transmissions separately (case 1+case 5). 

For option 1, the Rx UE will receive V2X message successfully when both transmissions are received. When the sub-frame conflict happened in any sub-frame used by Tx UE for first transmission or retransmission, the V2X message reception may be failed. For option 2, the Rx UE will receive V2X message successfully when any one of transmission is received.

As we know, the V2X sidelink communication is broadcasting transmission. The Tx UE don’t know whether the sub-frame conflict happens for the Rx UEs. To avoid the Rx UEs receive fail as the result of receiving only one of two transmissions, it’s better to consider using option 2 for two transmissions, especially when CBR is high. It is proposed that the Tx UE selects MCS value for the first transmission from the table of case 1 and selects another MCS value for the retransmission from the table of case 5.  

Proposal 5: The Tx UE selects MCS value for the first transmission from the table of case 1 and selects another MCS value for the retransmission from the table of case 5.

2.3. How to capture MCS-NPRB selection limitation in TS 36.321?
The tables provided by RAN1 are the lists of values of MCS-NPRB combinations which should be excluded. Since in TS 36.321, NPRB selection which is done in sidelink grant selection procedure is earlier than MCS selection which is done in sidelink process. The MCS-NPRB selection limitation should be included in MCS selection procedure.
Proposal 6: The MCS-NPRB selection limitation is included in MCS selection procedure.

Additionally, the tables provided by RAN1 are ranking in the IMCS order. UE can not get the MCS values it can use for the selected NPRB directly. It is proposed to reedit the tables to rank in the NPRB order, and include the values of MCS which can be selected.
Proposal 7: Re-edit the MCS-NPRB selection tables to rank in the NPRB order, and include the values of MCS which can be selected.
3. Proposal
This contribution discusses the MCS selection issue, and we have the following proposals:
Proposal 1: Capture MCS-NPRB selection limitation in TS 36.321.  
Proposal 2: The problematic list of Case 3 “first symbol available, single transmission” and Case 4 “first symbol available, two transmissions” is not considered or captured in TS 36.321.
Proposal 3: The sub-frame conflict between Tx UE and Rx UE should be considered.
Proposal 4: The problematic list of Case 1 “first symbol unavailable, single transmission (RV0)” is considered for single transmission in TS 36.321.
Proposal 5: The Tx UE selects MCS value for the first transmission from the table of case 1 and selects another MCS value for the retransmission from the table of case 5.

Proposal 6: The MCS-NPRB selection limitation is included in MCS selection procedure.

Proposal 7: Re-edit the MCS-NPRB selection tables to rank in the NPRB order, and include the values of MCS which can be selected.
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