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The Rel-18 sidelink work item [1] includes a “study and specify” objective on coexistence between NR and LTE sidelink:
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
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
…

Rel-18 sidelink should be able to coexist with Rel-16/17 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-18 sidelink in a dedicated resource pool.

To date, RAN1 has made a working assumption to support coexistence for a device (“type A”) that has an NR module that can use sensing and resource reservation information from its LTE module. At the end of that same RAN1#110 meeting, RAN1 also concluded that TDM-based semi-static resource pool partitioning based on existing specifications is one solution for coexistence. The following RAN#97 meeting therefore debated stopping the coexistence work. In the end, the “study and specify” objective was allowed to continue to see if agreement could be made to support dynamic resource pool sharing. However, so far progress has been extremely limited. The most definitive agreement made in the last meetings is only, assuming the working assumption is confirmed, that the exclusion of resources is performed by NR at the PHY rather than MAC layer. All other design details are pending. One area with particularly poor progress is dynamic coexistence when NR PSFCH is configured, with no agreement since some alternatives (Alt 1 relying on NR to avoid LTE, Alt 2 relying on existing LTE devices to avoid NR) were defined several meetings ago in RAN1#110.
In RAN1#111 compromise proposals (such as from [2]) made some headway in closing the gap between camps. The key to these compromises was to drop the detailed embodiments of Alt 2 and focus instead on adding a new periodicity of 10, as well as not having to use Alt 1 coexistence on all (or even any) PSFCH occasions. Unfortunately, however, several companies still appear unconvinced and prefer not to support dynamic coexistence when NR PSFCH is configured.
In this contribution we continue to suggest a possible compromise proposal, but if no progress is made yet again then RAN should consider whether further work on the objective when NR PSFCH is configured is warranted.

Detailed Status
[bookmark: _Ref61360133]The definitions of Alt 1 and 2 can be found in the following agreement from RAN1#110.
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.

The final feature lead proposal from RAN1#111 [3] is provided below, with the red font and strikeouts from some of the final comments before the online session (e.g., the compromise does not match the original Alt 2, so the Alt labels were removed).
Proposal 1-1(VII):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, based on (pre-)configuration, when PSFCH resources overlap with resources to be used for LTE SL transmissions in the time domain, the NR SL UE
· Always avoids transmissions on the PSFCH resources (Alt 1), or
· FFS details including whether the TX UE avoid selecting resources for PSCCH/PSSCH transmissions with the overlapping PSFCH resources and/or RX UE does not transmit on the overlapping PSFCH resources.
· Does not avoid transmission on the PSFCH resources (Alt 2), or
· Conditionally avoids transmissions on a subset of the PSFCH resources.
· FFS details of conditions including 
· a (pre-)configured subset,
· the consideration of the LTE RSRP and LTE and/or NR priority,
· presence of PSCCH/PSSCH transmission in the same time slot LTE subframe as PSFCH transmission with the same power by the same UE.
· FFS for the case when there is an overlapping of time and frequency resources between PSFCH and LTE SL transmission
· Introduce additional PSFCH periodicity of [5, 8 and] 10.
· Note: Alignment between PSFCH periodicity and LTE logical subframes should be ensured by proper configuration.
· FFS: Whether to confine the PSFCH transmission, in the time domain, within the guard symbol of the LTE SL subframe.
· FFS details including the conditions.

The proposal may not be written in the simplest possible form, but the key is that the “Always avoids transmission on the PSFCH resources” is not, in fact, always performed. Performing the “avoiding” on a subset of the PSFCH resources has the benefit of reducing the impact to the NR system. For Alt 2-like operation the key is to have available new periodicities of [5] and 10. (The [8] might be useful to signal that the “avoiding” is performed on half of a period 4 PFSCH allocations, but 8 does not divide into 20 as desired for Alt 2 operation.) Using a (pre-)configured subset for the “avoiding” is the simplest way to avoid the issue with Alt 1 of not having PSFCH resources that are always protected for NR use.

Discussion
It is very important for the ecosystem to develop a single solution for coexistence, i.e. the solution can have flexibility but should NOT look like just selecting between Alt 1 and Alt 2. In addition, it is important that the UE capability discussion does not effectively split the market as well by separating the coexistence methods. To that end we would not support configuration between Alt 1 and Alt 2. Rather, we support a simple compromise to:
· Introduce one new coexistence PSFCH period parameter to describe the subset of the PSFCH resources on which PSFCH transmission are avoided in the presence of LTE
· Introduce new PSFCH period values (for both the existing PSFCH period and new coexistence PSFCH period) in addition to the existing ones of {1,2,4}
· All UE supporting coexistence support the additional parameter and additional parameter values
Other details can be FFS, such as whether the avoiding includes additional conditions such as priority or RSRP or the presence of PSCCH/PSSCH.
Such a compromise has the advantage that (pre-)configuration can be used to protect a subset of PSFCH resources for NR use in a simple manner…these resources can always be used for NR PSFCH. An additional condition can be applied to the coexistence PSFCH period resources (which could be all of the PSFCH resource, if so configured), but the protection of NR may be ensured by having at least some PSFCH resources where avoiding LTE is never performed.
Proposal
For dynamic resource pool sharing with PSFCH configured and HARQ-ACK enabled
· Introduce a new pre-configured coex PSFCH period and avoid transmissions on the coex PSFCH resources that overlap with LTE SL transmissions in the time domain
· PSFCH period and coex PSFCH period values are {1,2,4,[5],[8],10}
· FFS other details or conditions

Conclusion
Proposal
For dynamic resource pool sharing with PSFCH configured and HARQ-ACK enabled
· Introduce a new pre-configured coex PSFCH period and avoid transmissions on the coex PSFCH resources that overlap with LTE SL transmissions in the time domain
· PSFCH period and coex PSFCH period values are {1,2,4,[5],[8],10}
· FFS other details or conditions
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