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1. Introduction
According to WID of Rel-18 NR SL evolution [1], the objective for co-channel coexistence for LTE SL and NR SL is as follows:

	4. 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



The following agreements on the co-channel coexistence for LTE SL and NR SL were made in RAN1#109-e meeting.

	Agreement:
· For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

Agreement:
· For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions, except for the UE dropping model.
· FFS: UE dropping model

Agreement:
· 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).

Agreement:
· For evaluation of co-channel coexistence solutions in Rel-18, support the inclusion of dual module devices with NR+LTE modules using the following UE dropping models: 
· UE Dropping Model A: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is modified by doubling the time in the upper limit, resulting in max{2 meter, an exponential random variable with the average of the speed * 4sec}.
· UE Dropping Model B: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is maintained the same as current assumptions, i.e., max{2 meter, an exponential random variable with the average of the speed * 2sec}.
· Companies should mention the UE dropping model and the distribution of each device type (single/dual module) used in their simulation assumptions.

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.



In this contribution, we discuss issues needed to be considered in supporting the co-channel coexistence for LTE SL and NR SL.

2. Discussion
First of all, we think that it should be clarified which scenarios are mainly considered for the co-channel coexistence for LTE SL and NR SL. From the point of view of NR SL, for example, the following two cases can be considered. When LTE SL and NR SL coexist on the same frequency channel, as it would be difficult to completely eliminate mutual interference between the two, it seems that Scenario 2 is relatively more feasible. Note that in Scenario 2, a UE is required to have SL CA capability. 

· Scenario 1: NR SL operates only on the frequency channel where LTE SL and NR SL coexist
· Scenario 2: NR SL operates in both the frequency channel in which only NR SL exists and the frequency channel in which LTE SL and NR SL coexist

Proposal 1: RAN1 needs to firstly identify scenario(s) to be mainly considered for the co-channel coexistence between LTE SL and NR SL, e.g., at least the scenario that NR SL operates in both the frequency channel in which only NR SL exists and the frequency channel in which LTE SL and NR SL coexist can be considered.

At least the following two types of operations need to be considered when investigating the coexistence for LTE SL and NR SL in the same frequency channel.

· Type 1: Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
· Type 2: Dynamic resource sharing between LTE SL and NR SL in the same frequency channel

For Type 1 operation, for example, the non-overlapping pool configuration in the form of TDM or FDM between LTE SL and NR SL can be considered. However, as is well known, this approach has disadvantages in terms of efficient utilization of resources. When the FDM-based pools are configured between LTE SL and NR SL in the same frequency channel, a gap in the frequency domain could be required between these two pools in consideration to avoid the performance degradation due to the IBE effect, which causes the additional waste of resources. Also if a UE cannot perform the simultaneous transmission/reception on the FDMed pools at the same time, the performance degradation could occur in LTE SL/NR SL communications due to the half-duplex problem. For a case in which the TDM-based pools are configured between LTE SL and NR SL in the same frequency channel, there could be difficulties in meeting the latency requirement of LTE SL/NR SL services, which leads to the performance degradation. 

As an alternative to compensate for the above-mentioned shortcomings of Type 1 operation, the dynamic resource sharing between LTE SL and NR SL within the same pool, i.e., Type 2 operation, could be considered. To support this operation, at least the following aspects need to be studied.

· Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists, such as
· NR module can use only LTE sensing-based idle resources delivered from LTE module to select/reserve NR SL transmission resources (e.g., when the reserved/selected resources of NR SL transmission is overlapped with LTE sensing-based busy resources, its re-selection can be triggered)
· When CBR value measured by LTE module on the co-channel is less than the (pre)configured threshold (and/or when CBR value measured by NR module on the channel where only NR SL exits is greater than the (pre)configured threshold)
· When transmitting a packet satisfying the predefined characteristics (e.g., packet with higher priority than the (pre)configured threshold, re-transmission of packet, packet with SL HARQ FB disabled)
· Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists, such as
· Since NR PSFCH transmission (e.g., 2 symbols) is difficult to be detected/excluded by LTE sensing operation, its transmission may not be allowed on the co-channel (e.g., NR PSFCH transmission can be allowed in the channel where only NR SL exists or the co-channel only when both NR PSSCH transmission resource and its associated NR PSFCH transmission resource are determined to be idle by LTE sensing operation)
· To reduce an negative impact on AGC operation of LTE SL, the same numerology (e.g., sub-carrier spacing) as LTE SL can be applied to NR SL transmission
· Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists, such as
· NR module reports the information of LTE sensing-based idle resources (and/or CBR measurement value) delivered by LTE module

Proposal 2: The following two types of operations need to be investigated for the coexistence between LTE SL and NR SL in the same frequency channel:
· Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
· Dynamic resource sharing between LTE SL and NR SL in the same frequency channel

Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
· Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
· Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
· Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

Regarding which UE types need to be considered in the co-channel coexistence of LTE SL and NR SL, we think that the following combination should be the baseline when considering the wording of “reuse the in-device coexistence framework defined in Rel-16 as much as possible” described in the relevant objective of WID. The development of optimal solutions for the coexistence with a UE having only NR SL module can be deprioritized in this release considering its fundamental limitation that the coordination with a UE having only LTE SL module is not directly possible.  

· Type A: Devices that contain both LTE SL and NR SL modules
· Type C: Devices that contain only LTE SL module

Proposal 4: The following combination of UE types should be considered as the baseline in the study of co-channel coexistence for LTE SL and NR SL:
· Type A: Devices that contain both LTE SL and NR SL modules
· Type C: Devices that contain only LTE SL module

3. Conclusion
In this contribution, we discussed various aspects need to be considered in order to support the coexistence between LTE SL and NR SL in the same frequency channel. The following proposals are given.

Proposal 1: RAN1 needs to firstly identify scenario(s) to be mainly considered for the co-channel coexistence between LTE SL and NR SL, e.g., at least the scenario that NR SL operates in both the frequency channel in which only NR SL exists and the frequency channel in which LTE SL and NR SL coexist can be considered.

Proposal 2: The following two types of operations need to be investigated for the coexistence between LTE SL and NR SL in the same frequency channel:
· Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
· Dynamic resource sharing between LTE SL and NR SL in the same frequency channel

Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
· Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
· [bookmark: _GoBack]Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
· Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

Proposal 4: The following combination of UE types should be considered as the baseline in the study of co-channel coexistence for LTE SL and NR SL:
· Type A: Devices that contain both LTE SL and NR SL modules
· Type C: Devices that contain only LTE SL module
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