[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #111                                   R1-2212186
Toulouse, France, November 14th – 18th, 2022

[bookmark: _Ref133120545]Source:	Sharp
Title:	Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Agenda Item:	9.4.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
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
Dynamic co-existence solution
Candidate information shared by SL LTE module
The possible parameters which can be shared by the LTE SL module to the NR SL module were agreed in last RAN1 meeting as following. Moreover, regarding how the NR SL module uses the possible parameters to determine the set of resource for its own transmission, there are two alternatives agreed for further study and down-selection.
	Agreement
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters, to be down-selected:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Candidate resource set SA or SB
· SL RSSI measurements
· LTE logical subframe related information
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE

Agreement
For dynamic resource pool sharing, the NR SL module uses the information shared by the LTE SL module to the NR SL module to determine the set of resources for its own transmission.
· FFS: which layer carries out the resource determination: PHY layer or MAC layer.

Agreement
For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module
· The LTE PHY SL module is provided information from the higher layer to generate a candidate resource set SA or SB. The resource set SA or SB is then shared to NR SL module.
· The NR SL module performs an intersection operation with the candidate resource set received from the LTE SL module and the candidate resource set generated by the NR SL module.
· FFS: how to handle the case where this results in an insufficient set of resources
· The intersection operation is performed in the MAC layer.
· FFS: How to handle NR V2X parameter settings that are not supported by LTE V2X, e.g., periodicities, sub-channel sizes, etc
· Note: implementation of Alt 2 should not have specification impact to LTE
· In the next meeting strive to decide between the two alternatives




For Alt.1, LTE SL module provides NR SL module the candidate information, which is derived by the LTE SL module during its own LTE sensing procedure. The candidate information sharing can be achieved by UE implementation without LTE specification impacted. The LTE SL module only provides candidate information, and no other task would be imposed on LTE SL module. Then NR SL module performs resource exclusion procedures based on the provided candidate information. 
For Alt.2, LTE SL module needs to generate resource sets SA or SB according to NR SL parameters. As known, for example, NR SL supports more flexible resource reservation periods to fit the requirements and characteristics of NR V2X traffic. As mentioned by companies during the last RAN1 meeting, it is concerned whether the LTE SL module can perform resource selection procedures according to periodicities which are not supported by LTE SL. In addition, Alt.2 may lead to the risk that LTE SL module needs to, at the same time, parallelly perform resource sensing/selection procedures for its own LTE transmission and for NR SL module according to different LTE/NR parameters. The implementation complexity of LTE SL module would be concerned.  
From the perspective of LTE SL module implementation complexity, Alt.1 is preferred. 
Proposal 1: For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, the following Alt.1 is supported:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
PSFCH overlapping with LTE SL transmissions
The discussion around how to handle PSFCH overlapping with LTE L transmission were discussed as below in last RAN1 meeting without consensus.
	Proposal 1-1 (V):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
· FFS: NR SL UEs use a periodically repeating set of PSFCH slots (Alt 2).
· Within these periodically repeating slots, the NR SL UE may be optionally (pre-)configured with the following options:
· The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· The PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· Both.
· Determine details including 
· Periodicity of the basic set of PSFCH slots and the location (in time) of PSFCH slots within the basic set.
FFS: whether/how to handle the case where the RX UE has a PSCCH/PSSCH transmission in the same time slot as a PSFCH transmission, in the overlapping slot with an LTE SL transmission.


Both these two alternatives are intended to solve the AGC issue when PSFCH overlapping with the LTE transmission. 
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, irrespective of whether the UE is PSCCH/PSSCH RX UE or PSCCH/PSSCH TX UE, NR SL module can use the candidate information shared by the LTE SL module to identify a set of resources which may be used for LTE SL transmission. Therefore, the PSCCH/PSSCH RX UE is able to aware of whether the PSFCH transmission overlaps with LTE SL transmission. And if the PSFCH transmission overlaps with LTE SL transmission, the PSCCH/PSSCH RX UE can drop the PSFCH transmission. Likewise, when NR SL module of the PSCCH/PSSCH TX UE perform resource selection, the NR SL module can be aware of whether the PSFCH transmission associated with selected resources overlaps with LTE SL transmission or not. If PSFCH transmission associated with a resource for PSSCH transmission may overlap with the identified set of resources used for LTE SL transmission, the NR SL module of the PSCCH/PSSCH TX UE is likely to avoid selecting the resource for PSSCH transmission. Therefore, it is a feasible solution for PSCCH/PSSCH TX UE, the FFS in Alt.1 of above Proposal 1-1 (V) should be removed. 
For Alt.2, it is 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. Moreover, it seems that Alt.2 may need to modify the existing implicit PSFCH configuration and mapping in Rel-16/17 to adapt PFSCH resource with unequal intervals in the basic set. Therefore, Alt.1 is preferred given its feasibility and simplicity. 
Proposal 2: For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
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 3 (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 4 (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.

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.
Proposal 1: For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, the following Alt.1 is supported:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE

Proposal 2: For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
Observation 1: There is no need to mention the release of a device in the definition of a device type.
Proposal 3 (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 4 (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.
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