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Introduction
RAN1 #94bis meeting has following agreements approved for the coexistence between NR sidelink and LTE sidelink in a UE [1].
Agreements:
· In the context of in-device coexistence between NR and LTE V2X sidelinks (not co-channel), 
· TDM solutions are those that prevent overlapping or simultaneous NR and LTE V2X sidelink transmissions.
· FDM solutions are those that involve simultaneous transmissions of NR and LTE V2X sidelink transmissions and defining mechanisms for sharing the total device power between the two.
Agreements:
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized 
· FFS accuracy of time alignment/synchronization
· FFS alignment whether slot level and/or DFN based alignment is needed
Agreements:	
· For TDM solutions, the following aspects are studied in RAN1: 
· Long term time-scale coordination
· Potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· Short time-scale coordination
· Transmissions in time of LTE and NR V2X are known to each RAT (details FFS)
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· FFS coordination details
· FFS UE assistance for coordination
In this contribution, we will further discuss some potential solutions about the coexistence mechanisms.
Discussion
TDM solutions
Timing alignment/synchronization
RAN1 #94bis agrees that LTE and NR sidelinks are assumed to be synchronized in case they are TDM multiplexed. It is FFS whether the timing alignment is on slot level and/or DFN level.
Slot-level alignment gives more flexibility for the deployment having coexistence between NR V2X and LTE V2X in one UE. But long term coordination of resource configuration between NR V2Xand LTE V2X is complex if DFN based alignment is not satisfied. In addition, DFN-level alignment is beneficial for TDM solutions to configure/preconfigure sidelink resources or resource pools to avoid overlapping between NR V2X and LTE V2X. 
Proposal 1: At least DFN-level alignment should be supported.
UE behaviors in TDM solutions
Long term time-scale coordination
In long term time-scale coordination, potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined. It means the resources or resource pools for NR V2X and LTE V2X are configured/preconfigured statically or quasi-statically. 
If the resources or resource pools for NR V2X and LTE V2X are orthogonal in time domain, the transmissions of NR V2X and LTE V2X would not conflict. No further enhancement is needed for coexistence. 
If the resources or resource pools for NR V2X and LTE V2X are overlapped in time domain,overlapping or simultaneous NR and LTE V2X sidelink transmissions may happen. In the TDM context, priority rules can be considered for UEs to select one sidelink transmission over another when NR V2X and LTE V2X transmissions overlap. The sidelink transmission that is not selected based on the priority rules is dropped if the transmission is scheduled, or postponed for another resource if the transmission is autonomous. The priority rule based on PPPP (ProSe Per-Packet Priority) in LTE V2X can be taken as a starting point. But other rules should not be excluded at this time. 
Proposal 2: In long term time-scale coordination, when LTE and NR V2X sidelink transmissions overlap in time, the UE transmits one channel according to priority rules.
- The priority rule based on PPPP in LTE V2X can be the starting point. 
Short time-scale coordination
In short term time-scale coordination, the overlapping of LTE and NR V2X sidelink transmissions can be dynamic. According to the agreement in RAN1 #94bis, the transmission times of LTE and NR V2X are known to each RAT. So, the coordination of the two RATs can be considered.
· If the overlapping transmissions include NR sidelink mode 1 and LTE sidelink mode 3, the schedulers can coordinate and allocate non-overlapping resources to the two channels. 
· If the overlapping transmissions include NR sidelink mode 2 and LTE sidelink mode 4, the UE can select, based on certain priority rules, the different resources in time for the two channels to avoid transmission overlapping. 
· If the overlapping transmissions include NR sidelink mode 1 and LTE sidelink mode 4, or NR sidelink mode 2 and LTE sidelink mode 3, the UE can drop one sidelink transmission and request resources again for the service corresponding to the dropped transmission (in NR mode 1 and LTE mode3) or reselect resources (in NR mode 2 and LTE mode 4). For example, if interference exists and/or transmission power is not large enough to support two channel transmissions, the UE can drop the NR V2X transmission (e.g., mode 1) and send SR (scheduling Request) to network. Based on the SR, the network may schedule different resources to NR V2X for next transmission(s) to avoid continuous overlapping. The UE can also drop the LTE V2X transmission (e.g., mode 4) and trig resource reselection. Priority rule for dropping should be further considered.  
Proposal 3: In short term time-scale coordination, when LTE and NR V2X sidelink transmissions overlap in time, the UE behaviors include:
- Perform one transmission and drop the other one based on priority rules. Details are FFS.
- Send scheduling request to network if one of transmissions belongs to NR mode 1 or LTE mode 3.
- Reselect resources if the dropped transmission belongs to NR mode 2 or LTE mode 4.
FDM solutions
For FDM solutions, overlapping or simultaneous NR and LTE V2X sidelink transmissions are allowed. When the two channels overlap in time, the device power allocation would be considered for the two channel transmissions. When doing such, the transmission power of one transmission may need adjustment if the total power of the two transmissions exceeds the maximum UE transmission power. As a result, the priority rules about the power sharing can be considered. Such priority rule should not just simply take one RAT over the other, because any RAT can carry important service types, e.g., LTE sidelink service for basic safety traffic and NR sidelink service for advance driving.   
One candidate of the priority rule can be similar to the one used in LTE V2X. In case the transmissions of NR sidelink and LTE sidelink overlap in time, the NR sidelink transmission is associated with a priority level (e.g., PPPP). If this priority level indicates the corresponding NR sidelink transmission has higher priority than a configured threshold, the UE adjusts the LTE sidelink transmission power to avoid the total transmission power exceeding the maximum power supported by the UE; otherwise, the UE adjusts the NR sidelink transmission power. 
Proposal 4: If sidelink power sharing between NR V2X and LTE V2X is supported and the total transmission powers on time-overlapped NR V2X and LTE V2X transmissions exceeds UE’s maximum transmission power, 
- if the transmission priority of NR V2X is higher than a configured threshold, the UE shall reduce the LTE sidelink transmission power and keep the NR sidelink transmission power setting not impacted.  
- otherwise, the UE shall reduce the NR sidelink transmission power and keep the LTE sidelink transmission power setting not impacted.
Conclusion
This contribution concludes with the following proposals:
Proposal 1: At least DFN-level alignment should be supported.
Proposal 2: In long term time-scale coordination, when LTE and NR V2X sidelink transmissions overlap in time, the UE transmits one channel according to priority rules.
- The priority rule based on PPPP in LTE V2X can be the starting point. 
Proposal 3: In short term time-scale coordination, when LTE and NR V2X sidelink transmissions overlap in time, the UE behaviors include:
- Perform one transmission and drop the other one based on priority rules. Details are FFS.
- Send scheduling request to network if one of transmissions belongs to NR mode 1 or LTE mode 3.
- Reselect resources if the dropped transmission belongs to NR mode 2 or LTE mode 4.
Proposal 4: If sidelink power sharing between NR V2X and LTE V2X is supported and the total transmission powers on time-overlapped NR V2X and LTE V2X transmissions exceeds UE’s maximum transmission power, 
- if the transmission priority of NR V2X is higher than a configured threshold, the UE shall reduce the LTE sidelink transmission power and keep the NR sidelink transmission power setting not impacted.  
- otherwise, the UE shall reduce the NR sidelink transmission power and keep the LTE sidelink transmission power setting not impacted.
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