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1 Introduction
In RAN #83 meeting, NR V2X WI was setup in [1]. In this contribution, we discuss in-device coexistence issue between LTE and NR sidelinks and give some proposals.
2 Discussion

In the WID [1], one target of RAN4 is to analyse and specify solutions for in-device coexistence as below. This in-device coexistence considers inter-operation between LTE V2X and NR V2X.

· 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.

Based on this objective, it is observed that the scenario of NR and LTE V2X sidelink intra-band multiple carriers should be only restrict to TDM operation of Rel-16 NR V2X WI.

In addition, although LTE V2X and NR V2X are all IMT-based technology, but NR V2X is not backward compatible with LTE V2X, so it should be not accepted that both RATs are deployed in a same geographic region but without inter-operability. Therefore, in our understanding, LTE V2X and NR V2X will not only co-exist in system point of view. If they are both deployed, each UE needs to support both of them and in-device coexistence is the only co-existence issue we need to take into consideration.

Observation 1: The scenario for NR and LTE V2X sidelink intra-band multiple carriers should be only restrict to TDM operation of Rel-16 NR V2X WI.
Observation 2: If both LTE and NR V2X deploy in a same region, UE needs to support both LTE V2X and NR V2X so we only need to consider in-device coexistence. NR V2X may co-exist with DSRC, but no simulation analysis is required since NR V2X is expected to have same ACLR/ACS value as LTE V2X.
For TDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks, some kind of TDM pattern is needed for both LTE and NR sidelink which requires synchronization between them. In addition, the switching time between LTE and NR sidelink may also be needed and for further study. Switching time for intra-band EN-DC could be a starting point.

Observation 3: Synchronization are needed between LTE and NR sidelink and switching time between LTE and NR sidelink needs further study for TDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks.
For FDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks, if there is enough frequency separation with NR-V2X operating in another band, then no synchronization is needed and it is similar as inter-band EN-DC scenario. In this case, to make the RF filter feasible, at least several hundred MHz separation are needed.

Observation 4: At least several hundred MHz separation are needed for FDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks in different bands and no synchronization between these separate bands is needed in this case.
3 Conclusion
Based on the analysis in this contribution, we give our observations on in-device coexistence issue between LTE and NR sidelinks as below:

Observation 1: The scenario for NR and LTE V2X sidelink intra-band multiple carriers should be only restrict to TDM operation of Rel-16 NR V2X WI.
Observation 2: If both LTE and NR V2X deploy in a same region, UE needs to support both LTE V2X and NR V2X so we only need to consider in-device coexistence. NR V2X may co-exist with DSRC, but no simulation analysis is required since NR V2X is expected to have same ACLR/ACS value as LTE V2X.
Observation 3: Synchronization are needed between LTE and NR sidelink and switching time between LTE and NR sidelink needs further study for TDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks.
Observation 4: At least several hundred MHz separation are needed for FDM-based ‘not co-channel’ in-device coexistence between LTE and NR sidelinks in different bands and no synchronization between these separate bands is needed in this case.
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