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Introduction
According to Rel-18 work item description on NR sidelink evolution [1], the objective on co-channel coexistence for LTE sidelink and NR sidelink is as follows:
· Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible.

This contribution provides views on co-channel coexistence for LTE sidelink and NR sidelink.
Co-channel coexistence for LTE sidelink and NR sidelink
The operation for in-device coexistence between LTE and NR sidelink in Rel-16 is described as follows [2]. 

	If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when 
-	the first channel/signal and the second channel/signal are time-division multiplexed, and
-	the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means.



Type of devices and combination of modes
For the type of devices used in co-channel coexistence for LTE sidelink and NR sidelink, there are two main types, i.e., type A means UEs with dual LTE SL and NR SL modules, and type B means UEs with only NR SL modules. There has been heated discussion on type of devices in last RAN1 meeting [3]. Unfortunately, due to strong concerns from several companies, there was no relevant agreement achieved finally. In our perspective, it is noted in Rel-18 SID to reuse the in-device coexistence framework defined in Rel-16 as much as possible, which means dual LTE SL and NR SL modules should be supported with no doubt. Whether type B devices should be supported or not needs further clarification and discussion. Hence, we support the following proposal as a compromise.

Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least Type A devices that contain both LTE SL and NR SL modules are supported.
· Further study and specify the necessity and feasibility of Type B devices that contain only NR SL modules.

In last RAN1#109e meeting, there was the following agreement on combination of modes for co-channel coexistence in [4].

Agreement
[bookmark: _Hlk110610293]For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
· FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).
Regarding Combination B and C, Mode 1 NR SL and Mode 3 LTE SL would use the assistance of gNB/eNB for resource allocation, which are not critical cases for co-channel coexistence. Hence, we think they can be supported but with lower priority due to timeline. Hence, we have the following proposal.

Proposal 2: Support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C) with lower priority.

Semi-static and dynamic co-channel coexistence
In last RAN1#109e meeting, there were the following agreements on semi-static and dynamic resource sharing in [4]:

Agreement
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.

Agreement
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.

It is a common understanding that the in-device coexistence framework defined in Rel-16 can be reused as much as possible. The channel/signal in LTE and NR sidelink can be TDM-ed. And UE can know the frame partition for LTE and NR sidelink. It separates resource pools in advance to avoid transmission collisions. However, the operation for in-device coexistence in Rel-16 is less flexible and only can be used as a baseline. Any change on LTE sidelink is not expected from the perspective of sidelink evolution. More optimization on resource allocation is needed to further study the balance between system performance and UE complexity.

In general, there are two main methods of co-channel coexistence for Rel-18 sidelink evolution. One is semi-static configured resource allocation for LTE and NR sidelink. The in-device coexistence framework defined in Rel-16 can be reused as much as possible. It is a direct way to conduct coexistence collisions with less complexity. TDM-ed and/or FDM-ed resource pools can be supported to reduce collisions and interference between LTE and NR sidelink. Considering the actual requirements of Rel-18 sidelink, the existing in-device coexistence prioritization defined in Rel-16 can be a starting point, with necessary clarification and modification if any to provide better performance.

The other one is dynamic resource allocation, which provides more flexibility and better control over coexistence. In addition, the dynamic coexistence mechanism does not need any change on LTE sidelink devices. However, it inevitably brings some complexity, especially for UEs equipped with both LTE sidelink module and NR sidelink module. There may need to solve some issues related to PSFCH resources, sensing mechanism and so on. PSFCH is not supported in LTE-V2X but supported in NR-V2X. How to enable PSFCH in dynamic resource allocation needs more discussion. Regarding sensing information, we think they could be exchanged between LTE sidelink module and NR sidelink module for better dynamic resource allocation. It is a possible way that NR sidelink module can decode LTE SCI to obtain LTE sidelink information. Other considerations on dynamic resource allocation can be further studied with necessary evaluation results, aiming to provide a better performance with manageable complexity.

To sum up, it is better to conduct semi-static configured resource allocation as a starting point. Further clarification and modification are also needed. In addition, it needs to specify dynamic resource allocation with considering the trade-off between performance and complexity. Hence, we have the following proposals on co-channel coexistence for LTE sidelink and NR sidelink.

Proposal 3: For semi-static configured resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
· Reuse in-device coexistence operation in Rel-16 as much as possible.
· TDM-ed and/or FDM-ed resource pools can be supported for LTE and NR sidelink.
· FFS: Other necessary clarification and modification if any.

Proposal 4: For dynamic resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
· Specify the benefit, necessity, and potential specification impact if any.
· How to enable PSFCH in LTE and NR sidelink coexistence.
· How to conduct sensing mechanism for LTE and NR sidelink.
· FFS: whether/how to support sensing information exchange between LTE and NR sidelink module.
· FFS: Other necessary clarification and modification if any.

Conclusion
In this contribution, we provide the following proposals:
Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least Type A devices that contain both LTE SL and NR SL modules are supported.
· Further study and specify the necessity and feasibility of Type B devices that contain only NR SL modules.

Proposal 2: Support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C) with lower priority.

Proposal 3: For semi-static configured resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
· Reuse in-device coexistence operation in Rel-16 as much as possible.
· TDM-ed and/or FDM-ed resource pools can be supported for LTE and NR sidelink.
· FFS: Other necessary clarification and modification if any.

Proposal 4: For dynamic resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
· Specify the benefit, necessity, and potential specification impact if any.
· How to enable PSFCH in LTE and NR sidelink coexistence.
· How to conduct sensing mechanism for LTE and NR sidelink.
· FFS: whether/how to support sensing information exchange between LTE and NR sidelink module.
· FFS: Other necessary clarification and modification if any.
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