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Introduction
In RAN1 #86bis meeting [1], the following agreements were achieved for coexistence in NR V2X as follows:
	Conclusion:
· RAN1 does not see any specification impact for support of Long Term Time-Scale TDM for coexistence of NR and LTE sidelinks
Working assumption:
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications




According to the above agreements, RAN1 may focus on short term TDM-based coexistence solutions since there is no extra specification work of long term TDM-based solutions. In this contribution, we will discuss Tx/Tx, Tx/Rx and Rx/Rx cases of short term TDM-based solution of in-device coexistence of LTE and NR sidelink in NR V2X.
Short term TDM-based solutions for in-device coexistence of LTE and NR Sidelink
Tx/Tx case
For Tx/Tx case, the priority based solutions were agreed in RAN1#96bis. If packet priorities of both LTE and NR sidelink transmissions are known in advance prior to the transmission, the packet with a higher priority is transmitted. Then, the in-device coexistence priority rule of LTE and NR sidelink shall be (pre)-configured to the UE since LTE V2X Sidelink and NR V2X sidelink have its own priority level for comparison.  
Proposal 1: In-device coexistence priority rule of LTE and NR sidelink shall be (pre)-configured to UE.
For Tx/Tx overlap case, the packet of sidelink x will be dropped while the packet of sidelink y will be transmitted if at least one of the following conditions is satisfied. In-device coexistence priority threshold or the priority threshold of LTE and/or NR sidelink shall be (pre)-configured to UE.
· Condition 1: the priority of the packet of sidelink x is equal to or lower than a (pre)-configured in-device coexistence priority threshold.
· Condition 2: the priority of the packet of sidelink x is equal to or lower than a (pre)-configured threshold of sidelink x’s priority.
· Condition 3: the priority of the packet of sidelink y is equal to or higher than a (pre)-configured in-device coexistence priority threshold.
· Condition 4: the priority of the packet of sidelink y is equal to or higher than a (pre)-configured threshold of sidelink x’s priority.
Proposal 2: In-device coexistence priority threshold or the priority threshold of LTE and/or NR sidelink shall be (pre)-configured to UE.
In addition, there is a special case for NR V2X retransmission with ACK feedback. For the Tx/Tx overlap of LTE and NR V2X transmission with ACK received, the transmission opportunity reserved for NR V2X retransmission is dropped since the initial transmission has been decoded successfully even if it can be transmitted according to the in-device coexistence priority rule.
Proposal 3: The transmission of NR V2X retransmission with ACK received is dropped.
 For the coordination between LTE sidelink and NR sidelink, there are three possible cases as follows:
· Case 1: packet priorities of both LTE and NR sidelink transmissions are known in advance to both RATs prior to time of transmission subject to processing time restriction.
· Case 2: packet priorities of both LTE and NR sidelink transmissions are not known in advance to both RATs prior to time of transmission subject to processing time restriction.
· Case 3: packet priority of sidelink x transmission is known in advance to RAT y, but packet priority of sidelink y transmission is not known to RAT x, prior to time of transmission subject to processing time restriction.
The solutions of case 1 and case 2 were agreed in RAN1 #96bis meeting. The solution of case 3 has not been discussed. Case 3 will happen if RAT y is late to share its own information to RAT x (e.g., NR with shorter processing time). Then RAT y can make decision according to the (pre)-configured in-device coexistence priority rule. However, RAT x may transmit as non-overlap case, or may up to implementation as case 2. Therefore the solution of case 3 shall be studied since Tx/Tx overlap may not be avoided.
Proposal 4: The solution of case 3 with partial transmission information between LTE and NR sidelink shall be studied.
Besides the direct inter coordination between LTE sidelink and NR sidelink, the transmission resource and/or the packet priority can also be obtained from eNB/gNB if eNB/gNB can forward the information to UE.
Tx/Rx case
For Tx/Rx case, half-duplex problem should be considered. If the sidelink with Rx state is not sure whether there is a packet needs to be received in a time domain, UE can perform the sidelink transmission of another carrier in the time domain unless two carriers are in the same band or one carrier frequency is the multiple or sub-multiple carrier frequency (harmonic interference). However, if the sidelink with Rx state has known a packet to be received in the time domain, for example by decoding SA, while another sidelink has selected the resource in the time domain, UE shall make decision to drop Tx or Rx in the time domain similar as Tx/Tx cases. For example, the resource selection/allocation of NR V2X sidelink can exclude the resources with high priority reception of LTE V2X sidelink.
Proposal 5: If UE is not sure a packet to be received at the time, UE would perform the transmission of another sidelink at the time at least for in-device coexistence perspective.
Proposal 6: If a packet will be received at the time and the resource of another sidelink has reserved at the time, UE shall make decision to drop Tx or Rx similar as Tx/Tx case.
Conclusion
In this contribution, we provide some proposals as follow:
Proposal 1: In-device coexistence priority rule of LTE and NR sidelink shall be (pre)-configured to UE.
Proposal 2: In-device coexistence priority threshold or the priority threshold of LTE and/or NR sidelink shall be (pre)-configured to UE.
Proposal 3: The transmission of NR V2X retransmission with ACK received is dropped.
Proposal 4: The solution of case 3 with partial transmission information between LTE and NR sidelink shall be studied.
Proposal 5: If UE is not sure a packet to be received at the time, UE would perform the transmission of another sidelink at the time at least for in-device coexistence perspective.
Proposal 6: If a packet will be received at the time and the resource of another sidelink has reserved at the time, UE shall make decision to drop Tx or Rx similar as Tx/Tx case.
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