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Introduction
At RAN1 #96bis meeting, the following working assumption were made [1]:
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
At RAN1 #97 meeting, the working assumption was confirmed as the following agreements [2]:
Agreements:
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
Agreements:
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.
In this contribution, we will discuss some potential TDM-based solutions about the coexistence mechanisms.
Discussions 
Tx/Tx overlap
For Tx/Tx overlap, the working assumption in RAN1 #96bis was confirmed [2], the rule of which RAT takes priority to transmit is determined. While the priority level of NR V2X transmission is not defined. In order to make the priority level of NR V2X comparable with that of LTE V2X, the mapping of priority levels between NR V2X and LTE V2X should be defined.
In LTE V2X, sidelink priority is defined which includes 8 priority levels. The packet priority is indicated in the PSCCH which is related with the packet. In NR V2X, the priority order has not been defined. It may be different with that of LTE V2X. For example, the associated priority of logical channel in NR may be reused and the priority values in NR is not one to one mapping with those in LTE. If so, mapping of priority values between NR V2X and LTE V2X should be considered. 
[bookmark: _Toc8849][bookmark: _Toc16400][bookmark: _Toc7474990]Mapping of priority levels between NR V2X and LTE V2X should be defined if the priority orders are different between the two RATs.  
For the issue of Tx/Tx overlap, discussed solutions are mainly focused on PSCCH/PSSCH transmission which is associated with priority of packet indicated in PSCCH. But in some cases, overlap between PSCCH/PSSCH and other channel, e.g., S-SSB, would exist. For other channels, such as S-SSB, PSFCH, the priorities of those channels are currently not considered.  If NR V2X module wants to transmit an S-SSB on one of synchronization resources on a carrier, LTE V2X module cannot transmit or receive PSSCH in another carrier because of RF capability or half-duplex constraints. So, for Tx/Tx overlap, coordinated solution should also be considered for S-SSB or PSFCH.  
As a simple solution, the agreements in RAN1 #97 (corresponding to the working assumption in RAN1 #96bis) can be reused. In another word, priority can be defined for S-SSB and PSFCH. In this way, a unified rule can be applied for both PSCCH/PSSCH and S-SSB, PSFCH.  
[bookmark: _Toc20006][bookmark: _Toc16377]Priority should be considered for S-SSB and PSFCH in case of Tx/Tx overlap.  
Tx/Rx overlap   
For the case of Tx/Rx overlap, according to whether the priority of Rx operation can be acquired by the UE, two cases can be considered as follows. 
· Case 1: packet priorities of both LTE and NR sidelink transmissions are known to both RATs
Similar as the case of Tx/Tx overlap, for Tx/Rx case, one possible solution is to perform transmission or reception based on the priorities of packets. In another word, the packet with a higher priority would be transmitted/received if the packet priorities of both LTE and NR sidelinks are known.
[bookmark: _GoBack]However, in this way, some issues should be considered. One case should be noted is that one sidelink Tx may be overlapped with multiple sidelink Rxs. The priority of Tx may have to be compared with the highest priority of Rs. This could result that the Rxs would often has higher priority than the Tx.  This is unfair in the sense that sidelink Tx may not have opportunity to transmit in a long period of time. Another example is if one UE needs to receive a PSSCH which is indicated by a previous PSCCH based, if priorities need to be followed, it could happen that the UE would drop its PSSCH transmission with lower priority, which results in wasted resources. Regarding to these issues, we think it is reasonable to leave case of the Tx/Rx overlap when packet priorities of both LTE and NR sidelink transmissions are known to both RATs to UE implementation. 
[bookmark: _Toc13967][bookmark: _Toc23622]It is up to UE implementation to manage Tx/Rx overlaps if the packet priorities of both RATs are known.
· Case 2: packet priorities of both LTE and NR sidelink transmissions are not known to each RAT 
In this case, if one RAT (e.g., NR sidelink) has packet to be transmitted, the UE may not know whether there is packet for receiving or the packet priority of Rx in the other RAT (e.g., LTE sidelink). In the case, dropping a certain Tx because of an uncertain Rx seems unreasonable. In other words, Tx should have priority if the priority of Rx is not known. 
[bookmark: _Toc6151][bookmark: _Toc9970]Tx shall have priorityy over Rx if the packet priority of one or both RATs are not known.
Conclusion
This contribution concludes with the following proposals:
Proposal 1: Mapping of priority levels between NR V2X and LTE V2X should be defined if the priority orders are different between the two RATs.
Proposal 2: Priority should be considered for S-SSB and PSFCH in case of Tx/Tx overlap.
Proposal 3: It is up to UE implementation to manage Tx/Rx overlaps if the packet priorities of both RATs are known.
Proposal 4: Tx shall have priority over Rx if the packet priority of one or both RATs are not known.
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