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1. Introduction

The work item for NR sidelink evolution was approved in RAN#94e, revised in RAN#96 [1], where the following objectives were identified in relation to the co-channel coexistence between LTE sidelink (SL) and NR SL:
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

This document reviews the current status of discussions in RAN1 in AI 9.4.2 on co-channel coexistence for NR SL and LTE SL and outlines the future direction on this topic. The full list of agreements, working assumptions and conclusions made in the previous meetings [2], [3] can be found in the Annex.
2. Discussion

The Rel-18 WID on NR sidelink evolution included co-channel coexistence between LTE SL and NR SL, where it was important to identify solution(s) for both technologies to efficiently share the same dedicated V2X spectrum, which is scarce in some regions, without negatively impacting each other [4].
To this end, the discussions in RAN1 have progressed by first identifying devices that can support such coexistence solutions. While several device types have been proposed and discussed, currently device type A with both LTE SL and NR SL modules co-located was agreed as a working assumption, with information being shared from the LTE SL module to the NR SL module. The evaluation assumptions were agreed upon, including the UE drop model and the combination of operational modes to be considered.
With regards to the solutions these devices would use to handle co-channel coexistence, it was agreed in RAN1 to study semi-static resource pool partitioning and dynamic resource pool sharing. Both strategies have been examined in depth. Thus, while baseline agreements have been made in order to study dynamic resource pool sharing, RAN1 had also concluded that TDM-based semi-static resource pool partitioning can be one of the possible solutions to ensure co-channel coexistence.
Even though TDM-based resource pool partitioning is technically feasible, it has several challenges to be practically deployed. Based on the ETSI ITS specifications [5] for operations of LTE SL in the 5.9 GHz ITS band, by default, an LTE resource pool is configured to occupy contiguous subframes across time based on the bitmap definition, for the number of subchannels configured in the resource pool. This would mean that a TDM-based resource pool partitioning solution for LTE and NR SL coexistence would be challenging to deploy in Europe. Moreover, the SAE J3161/1 standard for LTE SL [6] uses the same bitmap setting, and so the same issue exists in the US as well. 
Apart from this, in the case of LTE SL UEs, once a resource pool (pre-)configuration is carried out, it may remain static until the configuration is updated. This would lead to the system not being able to seamlessly adapt to traffic changes between NR SL and LTE SL, due to improper resource divisions between their respective resource pools. Even if the change is mandated by regulatory bodies associated with traffic safety, it is difficult for all LTE SL UEs or vehicles to have their resource pool configurations updated in a timely manner, especially for out of coverage UEs. 
In light of these issues associated with TDM-based semi-static resource pool partitioning, we feel that the study on dynamic resource pool sharing should be continued, as agreed in the WID, and a practical solution has to be evaluated and specified by RAN1 in order to facilitate co‑channel coexistence between LTE SL and NR SL.

Proposal: RAN1 should continue studying and specify dynamic resource pool sharing as a solution for co-channel coexistence between LTE SL and NR SL.

3. Conclusions

The following proposals have been made in this document:
Proposal: RAN1 should continue studying and specify dynamic resource pool sharing as a solution for co-channel coexistence between LTE SL and NR SL.
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Annex - Agreements, Working Assumptions and Conclusions
RAN1#109-e (May 9th – 20th, 2022)
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.

RAN1#110 (Aug 22nd – 26th, 2022)
Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.
Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated
Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools
· For NR PSFCH (if configured), at least the following alternatives are studied:
· Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.
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