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Introduction
A work item on NR sidelink evolution was approved in RAN#94e meeting [1], with one of the objectives to “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”, by “reusing the in-device coexistence framework defined in Rel-16 as much as possible”.
In this document, we share our views on a few aspects of co-channel coexistence for LTE sidelink and NR sidelink.
Discussion
Device types
In last two RAN1 meetings, there was a debate regarding the coexistence vs. backward-compatibility. We are of the opinion that the “Rel-18 co-channel coexistence” feature should have no or minimal dependences on other Rel-18 SL features, and that means e.g. a Rel-16 or Rel-17 UE can also implement such a feature (without implementing other Rel-18 SL features). In that sense there is no need to mention the release in the definition of a device type (for type A, type B and type C).
Observation 1: There is no need to mention the release of a device in the definition of a device type.
Regarding whether to additionally consider type B devices, we share a number of other companies’ view that this is not in the scope of the WID, with the reason that the WID requires to “reuse the in-device coexistence framework defined in Rel-16 as much as possible”, which does not make sense to a type B device. In our view, for type B devices, instead of concluding whether they should be “considered” or not in the study, it may be more appropriate to conclude that there is no specification work for such devices.
Proposal 1 (for conclusion): From RAN1 perspective, no specification work is envisioned for Type B devices (that contain only NR SL module, or contain a co-located LTE SL and NR SL module but the LTE SL module does not share any LTE sensing and resource reservation information).
FDM-based solutions
The following FL proposal was discussed in RAN1#110 meeting, with no consensus,
	Proposal 2-2 (II):
· For co-channel coexistence in Rel-18, RAN1 assumes that the FDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications, and can be studied with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· FFS other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools.
· Transmission/reception Configuration of PSFCH in resources overlapping with LTE SL subframes is not permitted.
· FFS other solutions to overcome the AGC issues caused due to PSFCH being configured in NR SL resource pools.
· FFS other constraints whether a guard band is required requirement.
· Note: The LTE and NR resource pools do not overlap in frequency with each other in the FDM-based semi-static resource pool partitioning.


Our understanding is that for FDM-based semi-static resource pool partitioning, configuration of a same SCS (of 15 kHz) and PSFCH configuration without overlapping LTE SL subframe for NR SL and LTE SL is feasible, and not only avoid the AGC issue but also has no specification impact. If there is any concern about this in RAN1, e.g. if it is believed that there are some specification impacts, then the corresponding issues should be listed and discussed in RAN1. Otherwise we see no reason to keep this issue open. Guard band requirement between NR SL resource pool and LTE SL resource pool can be identified by RAN4. The guard band requirement should have no specification impact on RAN1. 
Therefore, from RAN1 perspective, FDM-based semi-static resource pool partitioning with above constrains is one possible solution based on the existing Rel-16/17 specifications. The above FL proposal is acceptable to us and can be taken as conclusion.   
Proposal 2 (for conclusion): 
· For co-channel coexistence in Rel-18, RAN1 assumes that the FDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications, and can be studied with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· Configuration of PSFCH in resources overlapping with LTE SL subframes is not permitted.
· FFS whether a guard band is required.
· Note: The LTE and NR resource pools do not overlap in frequency with each other in the FDM-based semi-static resource pool partitioning.
Dynamic co-existence solution
It was agreed as following in last RAN1 meeting to study dynamic resource pool sharing with some constraints to limit the scope of the study on dynamic resource sharing solution. 
	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 last RAN#97 meeting also concluded to continue the work on dynamic resource pool sharing based on the existing agreements as following.
	conclusions:
- For the Co-Ex objective, 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.



According to the RAN1’s agreement, two alternatives intended to solve the AGC issue for NR PSFCH are listed for study. In our view, Alt.1 is a straightforward way to solve the AGC issue when collision between the PSFCH transmission and LTE SL transmissions occurs. For device type A, the NR SL module can use the sensing and resource reservation information shared by the LTE SL module. Both the UE transmitting PSCCH and the UE transmitting PSFCH, therefore, would be aware of whether the overlapping between the PSFCH and LTE SL transmission occurs or not. The UE transmitting PSSCH can take the LTE transmission into consideration in determining slots (especially the last slot) of a PSSCH transmission. If the UE transmitting PSSCH has no sufficient time to reselect slot resources for PSSCH transmission, the UE is also able to disable the HARQ-ACK feedback and can possibly perform retransmission of the PSSCH if necessary. Likewise, the UE transmitting PSFCH can avoid PSFCH transmission if the overlapping between the PSFCH transmission and LTE SL transmission occurred. Alt.2 is a bit unclear to us. Alt.2 seems need to change the existing implicit PSFCH configuration and behaviour in Rel-16/17. It is also not clear to us whether the LTE SL UE can always and timely preclude the subframes overlapping with the periodically repeating set of PSFCH slots for SL transmission.   
Proposal 3: For study of the dynamic resource sharing with constraint of NR PSFCH (if configured), the following Alt.1 is 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.

For device type A, details of resource exclusion by NR SL module and information shared by LTE SL module were discussed without consensus.
	Proposal 2-4a (II):
· For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the NR SL module in type A devices supports the use of uses the LTE SL sensing and resource reservation information to exclude resources reserved by LTE SL UEs from the set of available resources in its own resource selection procedures.
· FFS details of resource exclusion by NR SL module.
Proposal 2-4b (II):
· For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
· LTE sensing results may include
· Time and frequency locations of reserved LTE transmissions
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· Priority
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE.
· FFS other parameters including (but not limited to):
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· FFS details.


In our views, NR SL module shall perform similar resource exclusion procedures as LTE SL module, i.e. to exclude candidate resources overlapping with the reserved resources derived from the shared LTE sensing results based on RSRP comparison, and to exclude the resources corresponding to the subframes which are not monitored by LTE SL module due to half-duplex constraint. Moreover, since blind retransmission is supported in LTE SL, LTE sensing results may include all the information related to resource exclusion in the received SCI, that is to say, in proposal 2-4b, the LTE sensing results also include “Retransmission index” and “Time gap between initial transmission and retransmission” which is used to determine the subframe and RBs for the blind retransmission as specified in clause 14.1.1.4C of TS36.213. The latest proposal is updated as following.
Proposal 4: For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
· LTE sensing results may include:
· Time and frequency locations of reserved LTE transmissions
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· Priority
· Retransmission index
· Time gap between initial transmission and retransmission
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE.
Proposal 5: For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the NR SL module in type A devices uses the LTE SL sensing and resource reservation information to exclude resources from the set of available resources in its own resource selection procedures.
· NR SL module excludes the resources overlapping with the reserved resources derived from the shared information by LTE SL module based on RSRP comparison and excludes the resources corresponding to subframes which are not monitored by LTE SL module.
Conclusion
In this contribution, we discuss a few aspects relating to co-channel coexistence for LTE sidelink and NR sidelink, and make the following observation and proposals.
Observation 1: There is no need to mention the release of a device in the definition of a device type.
Proposal 1 (for conclusion): From RAN1 perspective, no specification work is envisioned for Type B devices (that contain only NR SL module, or contain a co-located LTE SL and NR SL module but the LTE SL module does not share any LTE sensing and resource reservation information).
Proposal 2 (for conclusion): 
· For co-channel coexistence in Rel-18, RAN1 assumes that the FDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications, and can be studied with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· Configuration of PSFCH in resources overlapping with LTE SL subframes is not permitted.
· FFS whether a guard band is required.
· Note: The LTE and NR resource pools do not overlap in frequency with each other in the FDM-based semi-static resource pool partitioning.

Proposal 3: For study of the dynamic resource sharing with constraint of NR PSFCH (if configured), the following Alt.1 is 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.
Proposal 4: For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
· LTE sensing results may include:
· Time and frequency locations of reserved LTE transmissions
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· Priority
· Retransmission index
· Time gap between initial transmission and retransmission
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE.
Proposal 5: For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the NR SL module in type A devices uses the LTE SL sensing and resource reservation information to exclude resources from the set of available resources in its own resource selection procedures.
· NR SL module excludes the resources overlapping with the reserved resources derived from the shared information by LTE SL module based on RSRP comparison and excludes the resources corresponding to subframes which are not monitored by LTE SL module.
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