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[bookmark: _Ref513464071]Introduction
A new study item on NR V2X was agreed in RAN plenary meeting # 80 [1]. In the agreed study item descriptions [2], one of six main objectives is coexistence. It was agreed in RAN1 meeting #94 [3] that RAN1 will focus on the study of LTE V2X and NR V2X sidelink coexistence in the scenario that LTE sidelink and NR sidelink have coordinated procedures and half-duplex constraints are assumed. 
In this contribution, we discuss the coexistence between LTE V2X and NR V2X sidelink. 
Discussion
A single UE can support both LTE V2X service and NR V2X service. It is possible that this UE could have these two services active at the same time, in UE’s dual mode. We shall discuss the coexistence between LTE V2X sidelink and NR V2X sidelink in a dual mode UE.
Although the co-channel operations on LTE sidelink and NR sidelink is out of the scope of this study item [2], the LTE sidelink and NR sidelink could operate on adjacent channels in the same band. The adjacent channel leakage power ratio (ACLR) could be large and half duplex constraints may exist. In other words, the transmissions on one RAT could interfere with the receptions on the other RAT. It could be LTE V2X transmissions interfering with NR V2X receptions, or vice versa. 
On the other hand, the simultaneous transmissions on LTE V2X and NR V2X might also be limited by UE’s transmit capability, e.g., the number of TX chains, power and processing limitations, etc. The same UE’s transmit capability limitation issues were discussed in LTE V2X carrier aggregation, where the carrier resource selection procedure in LTE mode 4 UE is modified to address this limitation.

UE reporting in LTE mode 3 and NR mode 1 
Consider a UE is in dual mode, where it is in LTE mode 3 and NR mode 1. In this case, the scheduling of sidelink transmissions is controlled by network, either eNB or gNB. Hence, it is feasible to let network have a coordinated scheduling scheme such that the interference from one RAT to the other RAT is limited. To facilitate the network coordination, some assistance information may need to be provided from UE to network. For example, UE may notify both eNB and gNB that it is in dual mode so the coordinated scheduling between eNB and gNB is needed. It may also inform gNB (or eNB) about the resource pool configurations, synchronization sources, semi-persistent resource reservations of LTE (or NR) sidelink. 
Proposal 1: For a UE in LTE mode 3 and NR mode 1, network should coordinate between LTE V2X sidelink and NR V2X sidelink. Further study should be done of the coordination assistance information that UE should report to network.

UE resource selection in LTE mode 4 or NR mode 2
[bookmark: _Hlk524971274]Consider a UE is in dual mode, where it is in NR mode 2 and the scheduling of the NR sidelink transmissions is controlled by UE itself. Suppose the UE has made some transmissions via LTE sidelink. Due to the half-duplex constraints, the UE is unable to monitor the adjacent NR sidelink channels at the time slots for LTE sidelink transmissions. This will affect the resource selection procedure for NR sidelink transmissions. One simple solution is to exclude the corresponding infeasible resources in NR mode 2 UE’s resource selection procedure.
A similar rule applies to a dual mode UE which is in LTE mode 4. The resource selection procedure for LTE sidelink transmissions should consider the past transmissions on the adjacent NR sidelink channels, and exclude the infeasible resources accordingly. 
[bookmark: _Hlk524970906]In LTE V2X, the periodic resource reservation resulting from SPS scheduling or UE autonomous selection is supported. It is assumed that a similar periodic resource reservation mechanism will also be supported in NR V2X. The reserved resources in one RAT should be considered in the resource selection procedure of the other RAT. We may study the necessary modifications on the resource selection procedure in this case. 
Proposal 2: For a UE in LTE mode 4 or NR mode 2, the past transmissions and the periodic resource reservation in one RAT should be considered in the other RAT’s resource selection procedure.
It is possible that NR sidelink could have a different numerology from LTE sidelink. The time duration of each LTE sidelink resource may be an integer multiple of that of each NR sidelink resource. The NR sidelink and LTE sidelink may not be aligned in time (e.g., due to time difference between two synchronization sources). Therefore, a NR sidelink resource may overlap one or two time-contiguous LTE sidelink resources. A NR sidelink resource which spans a single LTE sidelink resource may be preferred in the NR sidelink resource selection procedure from the coexistence point of view, since the usage of this resource only impacts the LTE sidelink resources of a single subframe.
Observation 1: Due to different numerologies and time difference between NR sidelink and LTE sidelink, the usage of some NR sidelink resources may have less impact on LTE sidelink than the usage of other NR sidelink resources.

QoS based prioritization between NR sidelink and LTE sidelink
It is possible that the NR sidelink transmission or reception may coincide with LTE sidelink transmission or reception. For example, NR (or LTE) sidelink transmission may coincide with LTE (or NR) sidelink reception. The half-duplex constraints imply that only one operation is possible. In another example where NR sidelink transmission may coincide with LTE sidelink transmission, the UE TX capability limitation may imply that only one transmission is possible. Some rules may be needed to down select the operations. 
The selection rule may depend on data QoS. In LTE V2X transmission, the data priority level is known to the physical layer and is also used in the resource selection procedure. It was agreed in [3] that the QoS parameters of priority, latency and reliability are relevant to NR V2X physical layer studies. The prioritization of NR sidelink over LTE sidelink could be dynamically determined by comparing the QoS of LTE data and NR data. For example, if the priority of NR data is higher than that of LTE data, or the latency requirement of NR data is below a certain threshold, then the NR sidelink operations should be prioritized. 
Proposal 3: The prioritization between NR sidelink and LTE sidelink should be related to data QoS.

Conclusion
In this contribution, we provided our views on the coexistence between LTE sidelink and NR sidelink. Our proposals and observation are as follows:
Proposal 1: For a UE in LTE mode 3 and NR mode 1, network should coordinate between LTE V2X sidelink and NR V2X sidelink. Further study should be done of the coordination assistance information that UE should report to network.
Proposal 2: For a UE in LTE mode 4 or NR mode 2, the past transmissions and the periodic resource reservation in one RAT should be considered in the other RAT’s resource selection procedure.
Observation 1: Due to different numerologies and time difference between NR sidelink and LTE sidelink, the usage of some NR sidelink resources may have less impact on LTE sidelink than the usage of other NR sidelink resources.
Proposal 3: The prioritization between NR sidelink and LTE sidelink should be related to data QoS.
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