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Introduction
Some agreements on TDMed/FDMed coexistence have been achieved in last meeting (shown in Appendix). This contribution is to continue the discussion on remaining FFS issues, especially on short time scale TDM and dynamic power sharing between carriers on inter-band FDM Solutions.
Discussion
Long term TDMed coexistence
For long term TDMed coexistence, basically LTE sidelink and NR sidelink do not know each other and it highly relies on TDMed resource pool to coexist. The merit on this solution is the simplification of the implementation. The demerit is it may cause large latency and impact data rate/system of each RAT. In this operation, even if there is no half duplex issue between Tx and Rx of two RATs, LTE sidelink and NR sidelink should be operated in TDMed way. If multiple Tx or Rx resources pools are configured in a RAT, the latency or data rate of another RAT is further affected. 
Short time scale TDM based coexistence
For short time scale TDM based coexistence between LTE sidelink and NR sidelink, the latency of long time case could be reduced and data rate could be improved on NR sidelink although the UE complexity on the interaction and handling between LTE sidelink and NR sidelink is increased. In this case, the resource pools are not required to be TDMed between LTE sidelink and NR sidelink due to feasibility of dynamic coordination. 
Proposal 1: For short time scale TDM based coexistence, the resource pools are not required to be TDMed between LTE sidelink and NR sidelink.  

[bookmark: _GoBack]For the realization of short time scale TDM based coexistence, following should be taken into account, 
· For LTE sidelink, as it is based on early stage of standards, it is difficult to do any standardized optimization to coordinate with NR sidelink while for NR sidelink, to do some standardized design is possible. NR sidelink need obtain some information on LTE sidelink scheduling via internal signalling and just schedules the resources in slots not transmitting LTE sidelink. Via such coordination, LTE sidelink and NR sidelink are basically working in TDMed manner but latency and data rate of NR sidelink could be improved as its operation is not restricted by hard separation of resource pools between NR sidelink and LTE sidelink. 
· In case the collision can not be avoided between two RATs, it may rely on UE implementation to solve the collision but the QoS performance can not be guaranteed. In this sense, relying on priority rule on how to handle the collision is more desirable. On the other hand, as the priority rule may be different between LTE V2X and NR V2X, some mapping between two priorities are needed. It need wait for the outcome from RAN2/SA2 on how to define the QoS mechanism for NR V2X. More complicated thing is QoS mechanism may be different among broadcast/groupcast/unicast.
 Regarding the collision, there are four types,
1) NR sidelink Tx vs LTE sidelink Tx
2) NR sidelink Tx vs LTE sidelink Rx
3) NR sidelink Rx vs LTE sidelink Tx
4) NR sidelink Rx vs LTE sidelink Rx
For 1), the main problem is about power control especially in power shortage scenario. For 2) and 3), the main problem is caused by half duplex of self-interference but it is difficult to predict if there is traffic or not in the Rx resource pool before successful decoding of PSSCH except for SPS based traffic. One possibility is to rely on priority of Rx resource pool and compare it with priority of packets to be transmitted. For SPS based traffic, the priority can be known via indication in decoded SCI and be used for comparison with priority of Tx packet. For 4), it is not really a problem as UE would be able to receive the packet from both of two RATs. 
Proposal 2: For Tx/Rx overlap in case of short time scale TDM based coexistence, UE can obtain Rx priority from SCI indication of SPS transmission or priority of Rx resource pool, which is used for collision handling.  

Inter-band FDM Solutions for coexistence
In some scenarios like inter-band CA with sufficiently large gap between RATs, there is no half duplex issue like collision 2) and 3) mentioned above. On the other hand, it may still have power allocation problem like collision 1). In this case, we think the power allocation can be based on priority rule as well. For inter-band CA without sufficiently large gap between RATs, the same as intra-band CA would be applied.
Proposal 3: For dynamic power sharing between carriers for inter-band CA with sufficiently gap between RATs, the power allocation is based on priority rule.
Conclusion
In this contribution we discussed coexistence between LTE sidelink and NR sidelink for NR V2X, followings are proposed, 
Proposal 1: For short time scale TDM based coexistence, the resource pools are not required to be TDMed between LTE sidelink and NR sidelink. 
Proposal 2: For Tx/Rx overlap in case of short time scale TDM based coexistence, UE can obtain Rx priority from SCI indication of SPS transmission or priority of Rx resource pool, which is used for collision handling.  
Proposal 3: For dynamic power sharing between carriers for inter-band CA with sufficiently gap between RATs, the power allocation is based on priority rule.

Appendix
Agreements in RAN1 AdHoc #1901
Agreements:
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
R1-1901425
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

4

2
3GPP
