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Introduction
According to WID approved at RAN #83 meeting, following objectives are included [1]:
· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band. 
· No impact to LTE specifications at least from RAN1 and RAN2 perspective.
At RAN1 #96bis meeting, the following working assumption were made [2]:
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
In this contribution, we will discuss some potential TDM-based solutions about the coexistence mechanisms.

Discussions 
According to discussion in SI stage, the solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks are considered with two cases:
· Tx/Tx overlap: Potential LTE V2X Tx and NR V2X Tx 
· Tx/Rx overlap: Including potential LTE V2X Tx and NR V2X Rx or potential NR V2X Tx and LTE V2X Rx
For the case of Rx/Rx overlap (potential LTE V2X Rx and NR V2X Rx), In our opinion, it can be handled by implementation.
[bookmark: _Toc6836]The case of Rx/Rx overlapping should be up to UE implementation.
For long term time scale TDM solutions for in-device coexistence, it is agreed in the SI stage that non-overlapping (in time domain) resource pools are (pre-) configured for NR V2X and LTE V2X sidelinks for a UE with coexistence impact.
While for short time scale TDM solutions for in-device coexistence, no final agreements are reached. RAN1 should consider short time scale TDM solutions further in WI stage. 
Tx/Tx overlap
According to the objective in WID, no impact shall be caused to LTE specifications at least from RAN1 and RAN2 perspective.
From this aspect, for short time scale TDM solutions, a simple priority rule can be considered in which LTE sidelink transmission has the higher priority. If the NR sidelink transmission collides with LTE sidelink transmission in time domain, the NR sidelink transmission should be dropped and resource reallocation or reselection should be performed for NR sidelink transmission. 
If a complex priority rule is considered, such as dropping LTE V2X sidelink transmission or NR V2X sidelink transmission based on priority comparison, impact may be introduced to LTE specification in RAN1. For NR V2X module, it can perform NR V2X transmission or drop it based on the priority comparison by UE implementation or specification. But LTE V2X module cannot know the result of the priority comparison and then cannot know whether drop NR V2X transmission or not if LTE specification is followed. 
On the other hand, resource pool on multiple carriers for LTE V2X is supported in Rel-15. When the UE performs resource selection by sensing, it would exclude the candidate resource in a carrier if the sidelink transmission in other carrier(s) is using the already selected resources. In our understanding, this mechanism could reduce the opportunity of overlapping between LTE V2X transmission and NR V2X transmission in some cases, e.g.,mode 4 (LTE V2X) and mode 2 (NR V2X). But in some other cases, e.g., including mode 3 (LTE V2X) or including mode 1(NR V2X), overlapping will still exist because the scheduler (eNB or gNB) cannot know which candidate resource is used by mode 4 or mode 2 transmission.
In our view, LTE V2X transmission has the higher priority than NR V2X transmission can avoid any impact on LTE specification. 
[bookmark: _Toc26101]LTE sidelink transmission should be prioritized over NR sidelink transmission for occurrence of Tx/Tx overlap. 
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For the case of Tx/Rx overlap, if the priority of Rx operation can be acquired by the UE. It is feasible to determine transmission or reception by compare the priorities between Rx and Tx. It should be also noted that the no impact should be caused to RAN1 LTE specification. Two options can be considered in this case.
· Option 1
If LTE V2X Tx and NR V2X Rx overlaps, the UE shall perform LTE V2X Tx. Which would not introduce any impact to LTE specification. 
If NR V2X Tx and LTE V2X Rx overlaps, the UE behaviour is determined based on whether the priority of Rx is obtained by decoding SCI. If the priority of Rx is available, the UE shall perform NR V2X Tx when the priority of NR V2X Tx is higher than the priority of LTE V2X Rx. Otherwise, NR V2X Tx is dropped and resource reallocation or reselection would be considered. In order to make the priority level comparison of NR V2X and LTE V2X possible, the mapping of priority values between NR V2X and LTE V2X should be defined. On the other hand, if the priority of Rx is not available, it is up to UE implementation to perform NR V2X Tx or LTE V2X Rx.
· Option 2
Whether LTE V2X Tx and NR V2X Rx overlaps or NR V2X Tx and LTE V2X Rx overlaps, the UE shall perform Tx operation for the overlapping resources in time domain.
About option 1 and option 2, option 2 is simpler and the UE can finish the reception of the dropped package by retransmission. For option 1, it is possible that resource reallocation or reselection cannot be finished because latency requirement cannot be met. This would result in package transmission failure for NR V2X transmission. Furthermore, the definition of mapping of priority values between NR V2X and LTE V2X and priority comparison between Tx and Rx would result additional normative work. Thus, option 2 is preferred. 
[bookmark: _Toc24805]For Tx/Rx overlap in short time scale TDM solutions, Tx is prioritized over Rx. 

Conclusion
This contribution concludes with the following proposals:
Proposal 1: The case of Rx/Rx overlapping should be up to UE implementation.
Proposal 2: LTE sidelink transmission should be prioritized over NR sidelink transmission for occurrence of Tx/Tx overlap.
Proposal 3: For Tx/Rx overlap in short time scale TDM solutions, Tx is prioritized over Rx.
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