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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
· 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



The following agreements on the co-channel coexistence for LTE SL and NR SL were made in RAN1#110bis-e meeting and RAN1#111 meeting.

	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

Agreement:
· For dynamic resource pool sharing, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission.
· T is defined using 
· T ≤ Tmax ms, and is based on UE implementation, according to the Rel-16 NR SL timeline for in-device coexistence.
· FFS: Value of Tmax
· FFS: any discussion on the earliest information, if needed

Agreement:
· Based on the agreement in RAN1#110bis-e, the value of Tmax = 4 ms.

Agreement:
· For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.
· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.
· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.
· FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.



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

2. Discussion
In the case of dynamic resource pool sharing, we think that the following two options can be considered together as the potential solutions to reduce the negative impact of NR PSFCH transmission on LTE SL operation (e.g., AGC problem). Also by combining these two options, it would be possible to reduce the probability that the PSFCH transmission overlapping with LTE SL transmission is omitted, which can also guarantee the performance of NR SL operation.

· Option 1: PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain
· Option 2: 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

Proposal 1: In the case of dynamic resource pool sharing, the following two rules are applied together for PSFCH transmission and PSCCH/PSSCH resource selection:
· PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain
· 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

For the dynamic resource pool sharing, it could be considered that LTE SL module shares at least the following sensing and resource reservation information to NR SL module. For example, after receiving this information from the LTE SL module, the NR SL module finally determines whether to exclude the resource reserved by LTE SL transmission and/or reselect the resource reserved for its own NR SL transmission overlapping LTE SL transmission based on the NR parameters of the sensing and resource exclusion (e.g., RSPP threshold).

· Time and frequency locations of reserved resources by other LTE SL UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCIs
· Priorities based on decoded SCIs 
· Time and frequency location of resources used for own LTE SL transmissions
· Resource reservation periods for own LTE SL transmissions 
· Priorities for own LTE SL transmissions

Proposal 2: For the dynamic resource pool sharing, the sensing and resource reservation information shared by LTE SL module to NR SL module contains at least the followings:
· Time and frequency locations of reserved resources by other LTE SL UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCIs
· Priorities based on decoded SCIs 
· Time and frequency location of resources used for own LTE SL transmissions
· Resource reservation periods for own LTE SL transmissions 
· Priorities for own LTE SL transmissions

We think that since the in-device coexistence framework defined in Rel-16 is reused as much as possible according to WID [1], it can be defined that the NR SL module excludes the candidate resource(s) overlapping with the resource(s) of the LTE SL transmission to be performed by the LTE SL module. For the LTE SL transmission to be performed by other LTE SL UEs, the NR SL module determines whether to exclude the candidate resource(s) overlapping with the resource(s) of this LTE SL transmission by using the NR SL RSRP threshold. This threshold value is selected based on the priority of the NR SL transmission and the priority of the LTE SL transmission to be performed by other LTE SL UEs from the (pre)configured list of NR SL RSRP thresholds. Considering the aperiodic traffic generation of NR SL UEs that share the resource pool with LTE SL UEs and the different configuration parameters (e.g., range of reservation period values) between LTE SL and NR SL, it would not be desirable for the NR SL module to use the LTE SL SB in the resource exclusion/selection procedure.

Observation: Considering the aperiodic traffic generation of NR SL UEs that share the resource pool with LTE SL UEs and the different configuration parameters (e.g., range of reservation period values) between LTE SL and NR SL, it would not be desirable for the NR SL module to use the LTE SL SB in the resource exclusion/selection procedure.

Proposal 3: For the dynamic resource pool sharing, the following rules are applied when the NR SL module excludes the resources from its own candidate resource set based on the information shared from the LTE SL module at the PHY layer:
· For the LTE SL transmission to be performed by the LTE SL module, the NR SL module excludes the candidate resource(s) overlapping with the resource(s) of this LTE SL transmission.
· For the LTE SL transmission to be performed by other LTE SL UEs, the NR SL module determines whether to exclude the candidate resource(s) overlapping with the resource(s) of this LTE SL transmission by using the NR SL RSRP threshold. 
· This threshold value is selected based on the priority of the NR SL transmission and the priority of the LTE SL transmission to be performed by other LTE SL UEs from the (pre)configured list of NR SL RSRP thresholds.

At the RAN1#100 meeting, there was a discussion on whether an enhancement for synchronization is necessary in the case of TDM-based semi-static resource pool partitioning. In the Rel-16 in-device coexistence framework, the subframe boundary alignment between LTE SL and NR SL (i.e., the subframe boundary of NR SL channel/signal is aligned with the subframe boundary of LTE SL channel/signal) is achieved by UE implementation means regardless whether LTE SL module and NR SL module perform the synchronization procedure independently according to each specification. Considering this aspect, for the TDM-based semi-static resource pool partitioning, at this point we do not see a strong motivation to adopt the enhancement of the synchronization procedure.

Proposal 4: No enhancement of synchronization procedure is needed to support the TDM-based semi-static resource pool partitioning.

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 observation and proposals are given.

Proposal 1: In the case of dynamic resource pool sharing, the following two rules are applied together for PSFCH transmission and PSCCH/PSSCH resource selection:
· PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain
· 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

Proposal 2: For the dynamic resource pool sharing, the sensing and resource reservation information shared by LTE SL module to NR SL module contains at least the followings:
· Time and frequency locations of reserved resources by other LTE SL UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCIs
· Priorities based on decoded SCIs 
· Time and frequency location of resources used for own LTE SL transmissions
· Resource reservation periods for own LTE SL transmissions 
· Priorities for own LTE SL transmissions

Observation: Considering the aperiodic traffic generation of NR SL UEs that share the resource pool with LTE SL UEs and the different configuration parameters (e.g., range of reservation period values) between LTE SL and NR SL, it would not be desirable for the NR SL module to use the LTE SL SB in the resource exclusion/selection procedure.

Proposal 3: For the dynamic resource pool sharing, the following rules are applied when the NR SL module excludes the resources from its own candidate resource set based on the information shared from the LTE SL module at the PHY layer:
· For the LTE SL transmission to be performed by the LTE SL module, the NR SL module excludes the candidate resource(s) overlapping with the resource(s) of this LTE SL transmission.
· For the LTE SL transmission to be performed by other LTE SL UEs, the NR SL module determines whether to exclude the candidate resource(s) overlapping with the resource(s) of this LTE SL transmission by using the NR SL RSRP threshold. 
· This threshold value is selected based on the priority of the NR SL transmission and the priority of the LTE SL transmission to be performed by other LTE SL UEs from the (pre)configured list of NR SL RSRP thresholds.
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Proposal 4: No enhancement of synchronization procedure is needed to support the TDM-based semi-static resource pool partitioning.
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