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Introduction
In RAN1 AdHoc 1901 meeting, agreements are made as follow [1].
Agreements:
· For long term time scale TDM solutions for in-device coexistence between LTE and NR V2X:
· For a UE with coexistence impact, non-overlapping (in time domain) resource pools are (pre-)configured for NR V2X and LTE V2X sidelinks
· No information is exchanged between LTE and NR sidelinks within the UE
· Long term time scale TDM solution is feasible from RAN1 point of view
· Note: although feasible, it is expected that such a solution may have impact on latency, reliability and data rate requirements for some applications 
· No additional modifications to LTE specifications are needed
Agreements:
Assuming SPS scheduling (mode -3 or mode-4) for LTE V2X, for short time scale TDM solutions for in-device coexistence for V2X,
· For each occurrence of Tx/Tx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: whether the information exchange between LTE and NR sidelinks can support this requirement
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· For each occurrence of Tx/Rx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· FFS: If determination of priority for Rx operation is feasible and whether the information exchange between LTE and NR sidelinks can support this requirement
Agreements:
· Inter-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· [bookmark: _Ref534810133]Synchronization is not assumed for inter-band coexistence of NR sidelink and LTE sidelink.
· This FDM solution is feasible for resolution of Tx/Tx coexistence conflicts
· If the band separation is large enough (based on RAN4 indication), then this FDM solution for coexistence is feasible for Tx/Rx coexistence
· If the band separation is NOT large enough, then this FDM solution is not feasible for resolution of Tx/Rx coexistence conflicts
· For dynamic power sharing between carriers, 
· FFS details of FDM solutions and whether they are feasible
In this contribution, we will further discuss some potential solutions about the coexistence mechanisms.
Discussion
TDM solutions
Short time scale TDM solutions
Tx/Tx overlap
For the case of Tx/Tx overlap, the transmission in time of LTE and NR sidelink are known to each RAT (agreement in RAN1 #94bis). It was agreed in RAN1 AdHoc 1901 meeting that one RAT can be prioritized over another. If the UE determine the sidelink services of which RAT is transmitted by compare the priority of NR sidelink with the priority of LTE sidelink, the RAN1 LTE specification would be impacted. For example, the UE would transmit LTE V2X service based on the priority compare which not difined in LTE V2X. 
In our views, RAN1 LTE specification should not be affected by the in-device coexistence between LTE V2X and NR V2X. The NR V2X specification is being drafted. If the NR V2X packet is dropped, resource reallocation or reselection can be performed to remedy data loss. Any additional specification changes is not preferred for LTE V2X specification which has been frozen. From this aspect, for short time scale TDM solutions, the higher priority should be considered for LTE sidelink transmission. 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.
Proposal 1: RAN1 LTE specification should not be affected to accommodate in-device co-existence. 
Proposal 2: LTE sidelink transmission should be prioritized over NR sidelink transmission for occurrence of Tx/Tx overlap. 
Tx/Rx overlap
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 would be caused to RAN1 LTE specification. Two options can be considered for this case.
· Option 1
If LTE V2X Tx and NR V2X Rx overlaps, the UE shall perform LTE V2X Tx. If NR V2X Tx and LTE V2X Rx overlaps and 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. In order to make the priority level of NR V2X can be comparable with that of LTE V2X, the mapping of priority values between NR V2X and LTE V2X should be defined. 
· Option 2
Whether LTE V2X Tx and NR V2X Rx overlapping or NR V2X Tx and LTE V2X Rx overlapping, the UE shall perform Tx operation in the overlapping resources in time domain.
Considering that no impact should be caused to RAN1 LTE specification and the UE can perform retransmission for NR V2X by resource reallocaiton or reselection after being dropped. Option 1 shall be proposed. 
Proposal 3:  For Tx/Rx overlap, 
- If TX is LTE V2X, the UE shall perform Tx operation
- If TX is NR V2X, the UE shall perform Tx or Rx operation by compare the priority of NR V2X Tx and the priority of LTE V2X Rx.
Proposal 4: The mapping of priority values between NR V2X and LTE V2X should be defined.
FDM solutions
In Rel-15 NR, dynamic power sharing is included in power control for EN-DC and the UE should have a capability for dynamic power sharing between E-UTRA and NR. From the point of transmitter, sidelink transmission is similar to UL transmission. Thus, for inter-band FDM solutions in coexistence between LTE V2X and NR V2X in-device, the solution of dynamic power sharing should also depends on UE capability. On the other hand, information exchange between LTE and NR sidelinks within the UE should be required.
As the discussion in TDM solutions, impact to RAN1 LTE specification should not be supported. In power control for EN-DC in Rel-15, if the sum of the power of LTE transmission and the power of NR transmission is larger than the configured maximum transmission power for EN-DC operation, LTE transmission will be prioritized over NR transmission. This principle can be reused in the dynamic power sharing for in-device coexistence between LTE and NR sidelinks. In this way, for the UE supports dynamic power sharing, LTE transmission has higher priority to use transmission power. In other word, if the total transmission power exceeds the maximum power supported by the UE, the NR sidelink transmission power should be reduced, while LTE sidelink transmission should not need to adjust transmission power.
[bookmark: _GoBack]Proposal 5: If dynamic power sharing is supported between carriers for Tx/Tx coexistence, only NR sidelink transmission power should be adjusted if the total transmission power exceeds the maximum power supported by the UE.
Conclusion
This contribution concludes with the following observation and proposals:
Proposal 1: RAN1 LTE specification should not be affected to accommodate in-device co-existence. 
Proposal 2: LTE sidelink transmission should be prioritized over NR sidelink transmission for occurrence of Tx/Tx overlap.
Proposal 3:  For Tx/Rx overlap, 
- If TX is LTE V2X, the UE shall perform Tx operation
- If TX is NR V2X, the UE shall perform Tx or Rx operation by compare the priority of NR V2X Tx and the priority of LTE V2X Rx.
Proposal 4: The mapping of priority values between NR V2X and LTE V2X should be defined.
Proposal 5: If dynamic power sharing is supported between carriers for Tx/Tx coexistence, only NR sidelink transmission power should be adjusted if the total transmission power exceeds the maximum power supported by the UE.
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