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Introduction
The following objective for coexistence between NR sidelink and LTE sidelink was captured in SID RP-182111[1].
	6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.


The following agreements on coexistence were achieved in previous meeting [2].
	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


In last meeting, details of the TDM solution including long time term and short time term were discussed. Issues on the determination of priority between LTE and NR V2X were also raised. In this contribution, we discussed some FFS points. 
Discussion
TDM solution for NR V2X coexistence
Due to the half-duplex constraint, the TDM solution was agreed to prevent simultaneous NR and LTE V2X sidelink TX/RX and RX/TX.
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Figure 1 TDMed resource allocation for NR and LTE sidelinks
Figure 1 illustrates an example of resource allocation for NR sidelink and LTE sidelink in a TDM way. The coordinated procedures between NR sidelink and LTE sidelink may be long-term time-scale or short-term time-scale. For example, the time resources could be (semi-)statically scheduled or dynamically assigned for NR sidelink transmission and LTE sidelink transmission respectively. 
For long-term time scale TDM solution, although non-overlapping resource pools are (pre-) configured for NR V2X and LTE V2X sidelinks, latency requirements of some NR V2X services may not be met due to the belated time resources. To meet the requirements, one solution is defining priority-based rules between NR and LTE V2X packets to determine a preemption of the next LTE time resources for NR sidelink transmission and drop/delay LTE packet. 
For short-term time scale TDM solution, as NR V2X supports random, aperiodic traffic, there may be an unpredicted/sudden NR sidelink packet occurs simultaneously with LTE sidelink packet. Occasions where LTE and NR sidelink packet overlaps in time should be considered. In each of this occurrence, one RAT is prioritized over another is already agreed. Obviously, a priority rule between NR and LTE sidelinks packets is necessary to decide which transmission should be conducted in the next resources. 
Proposal 1: RAN1 should study a priority-based rule between LTE and NR sidelink packets.

Determination of priority between LTE and NR V2X
[bookmark: _GoBack]There are two cases of NR and LTE sidelink overlaps in time: Tx/Tx overlap and Tx/Rx overlap. We need to determine the priority value of each sidelink operation before compare them. Consider LTE sidelink first, In LTE V2X, the SA contains 3-bit PPPP (ProSe Per-Packet Priority) field and one of the intended uses is for resolution of inter-UE contention for resources. Note that PPPP is a mapping value (0 - 7) from both end-to-end latency and packet priority. One option is that there is information exchange between NR sidelink and LTE sidelink. NR sidelink can be aware of the priority of LTE sidelink packet. e.g., LTE PPPP or latency/priority of the LTE sidelink packet. Then the compare will be done between LTE sidelink priority and NR sidelink priority. Another option is that the LTE priority can be a (pre-) configured value, and then the compare will be done between this value and NR sidelink priority value. This is feasible in Tx/Rx overlap case where the Rx priority is (pre-) configured. 
Observation: For Tx/Rx overlap, the Rx priority can be a (pre-) configured value.
The NR sidelink priority should be a value represents the packet latency and/or packet priority. For example, define a packet latency value or a packet priority value for each NR sidelink packet or use a value mapped from NR 5QI. 
Proposal 2: Use LTE PPPP value or (pre-) configured value, NR packet latency or NR packet priority as priority of LTE and NR sidelink transmission respectively. 
Conclusion
In this contribution, we discussed some priority related issues and proposed:
Proposal 1: RAN1 should study a priority-based rule between LTE and NR sidelink packets.
Observation: For Tx/Rx overlap, the Rx priority can be a (pre-) configured value.
Proposal 2: Use LTE PPPP value or (pre-) configured value, NR packet latency or NR packet priority as priority of LTE and NR sidelink transmission respectively.
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