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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
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only



The following agreements on the co-channel coexistence for LTE SL and NR SL were made in RAN1#112 meeting.

	Agreement:
· In NR SL resource (re)selection procedure, Option 1 is adopted for how to determine candidate resource set for NR SL considering the LTE SL reserved resources by other LTE SL UE 
· Option 1: The PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission
· For the list of the above initial SL RSRP threshold, down-select one of followings:
· Alt 1: NR SL RSRP threshold list (pre)configured in a NR SL resource pool
· Alt 2: LTE SL RSRP threshold list (pre)configured in a LTE SL resource pool
· Alt 3: SL RSRP threshold list separately (pre)configured for dynamic resource pool sharing
· Alt 4: SL RSRP threshold list separately (pre)configured for dynamic resource pool sharing
· A different SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH
· For the LTE SL periodic reserved resources by other LTE SL UE, 
· For determining the above LTE SL reserved resources, the time-and-frequency resources of LTE SL reserved resources by other LTE SL UE are repeated Q times according to the LTE SL resource reservation period
· FFS details including at least whether the formula of Q in Section 14.1.1.6 in TS 36.213 or the formula of Q in Section 8.1.4 in TS 38.214 is used 
· The PHY layer of NR module applies the above procedure in Step 6 in Section 8.1.4 of TS 38.214
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold according to condition c in Step 6 in Section 8.1.4 of TS 38.214
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module
· FFS whether/how LTE SL RSRP is applied 

Working assumption:
· For dynamic resource pool sharing, select one option between 1-1 and 1-2, and select one option between 3-1 and 4-1-a, and define how the two selected options can be used in the operation:
· Option 1-1: Avoiding PSFCH transmissions overlapping with LTE SL resources reserved for LTE SL transmissions in the time domain is performed by the UE transmitting PSFCH
· FFS whether/how to define condition(s) under which the UE transmitting PSFCH drops its PSFCH transmission overlapping with the LTE SL resources reserved for LTE SL transmission
· Option 1-2: Avoiding PSFCH transmissions overlapping with LTE SL resources reserved for LTE SL transmissions in the time domain is ensured by the UE transmitting PSSCH
· FFS whether/how to define condition(s) of selecting NR SL candidate resources for NR SL PSCCH/PSSCH
· Option 3-1: Additional PSFCH periodicity(ies) is introduced
· Alt 3-1-a: 10 logical slots
· Alt 3-1-b: 8 logical slots
· Alt 3-1-c: 5 logical slots
· FFS: Alignment between PSFCH periodicity and LTE logical subframes should be ensured by proper configuration
· Option 4-1: PSFCH resources and LTE SL resources are TDMed
· Alt 4-1-a: PSFCH resources is confined within the guard symbol of the LTE SL subframe in the time domain
· Note: selecting a single option is not precluded

Agreement:
· In NR SL resource (re)selection procedure, down-select one of followings for how to determine candidate resource set for NR SL considering the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
· Option 1: The PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission 
· For the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, 
· For determining the above LTE SL selected resources, the time-and-frequency resources of LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214
· Note: When the PHY layer of NR module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule
· FFS: whether the above procedure is applied based on the priority of LTE SL transmission and the priority of NR SL transmission
· Note: It is assumed that the information relevant to LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission used in the above procedure is shared from LTE SL module to NR SL module
· Option 2: The PHY layer of NR SL module determines NR SL candidate resources regardless of whether the NR SL candidate resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
· UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule



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, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold. We think that it would be desirable that the list of the initial SL RSRP threshold is separately (pre)configured for the dynamic resource pool sharing in terms of the network having the flexibility to control the performance of LTE SL and NR SL in the same resource pool. Also, for determining the LTE SL periodic reserved resources by other LTE SL UE, its time-and-frequency resources are repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213.

Proposal 1: In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission.
· For the list of the above initial SL RSRP threshold, it is separately (pre)configured for dynamic resource pool sharing (i.e., Alt 3 in the agreements of RAN1#112 meeting).
· For determining the LTE SL periodic reserved resources by other LTE SL UE, its time-and-frequency resources are repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213.

For the dynamic resource pool sharing, the PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission. To be specific, for the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, its time-and-frequency resources are determined to be repeated according to the LTE SL resource reservation period and LTE SL resource reselection count. The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214. For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214. Also, when the PHY layer of NR module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule.

Proposal 2: Adopt Option 1 below in the agreements of RAN1#112 meeting to determine NR SL candidate resource set considering the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission, i.e., 
· The PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission.
· For the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, 
· For determining the above LTE SL selected resources, the time-and-frequency resources of LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: When the PHY layer of NR module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule.
· Note: It is assumed that the information relevant to LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission used in the above procedure is shared from LTE SL module to NR SL module.

In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module. To be specific, for determining the LTE SL resources associated with non-monitored subframe of LTE SL module, all the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool according to the formula of Q in Section 14.1.1.6 in TS 36.213. The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214. Also, for periodic reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214.

Proposal 3: In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module.
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 
· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool according to the formula of Q in Section 14.1.1.6 in TS 36.213.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: It is assumed that the information relevant to LTE SL resources associated with non-monitored subframe of LTE SL module used in the above procedure is shared from LTE SL module to NR SL module.

For NR SL with 15/30kHz SCSs, in NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain. To be specific, for the LTE SL periodic reserved resources by other LTE SL UE, its time-and-frequency resources are determined to be repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213. The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214. For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources where the corresponding PSFCH transmission occasions of NR SL periodic resources overlap with the LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 in Section 8.1.4 of TS 38.214. Also, if it is not possible to meet the requirement that the number of NR SL candidate resources remaining in SA be at least X⋅Mtotal after excluding NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, the PHY layer of NR SL module reports the obtained SA to the MAC layer after performing other steps except Step 7 in Section 8.1.4 of TS 38.214.

Proposal 4: For NR SL with 15/30kHz SCSs, in NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain.
· For the LTE SL periodic reserved resources by other LTE SL UE, 
· For determining the above LTE SL reserved resources, the time-and-frequency resources of LTE SL reserved resources by other LTE SL UE are repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources where the corresponding PSFCH transmission occasions of NR SL periodic resources overlap with the LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: If it is not possible to meet the requirement that the number of NR SL candidate resources remaining in SA be at least X⋅Mtotal after excluding NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, the PHY layer of NR SL module reports the obtained SA to the MAC layer after performing other steps except Step 7 in Section 8.1.4 of TS 38.214.
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module.

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 proposals are given.

Proposal 1: In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE when the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission.
· For the list of the above initial SL RSRP threshold, it is separately (pre)configured for dynamic resource pool sharing (i.e., Alt 3 in the agreements of RAN1#112 meeting).
· For determining the LTE SL periodic reserved resources by other LTE SL UE, its time-and-frequency resources are repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213.

Proposal 2: Adopt Option 1 below in the agreements of RAN1#112 meeting to determine NR SL candidate resource set considering the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission, i.e., 
· The PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission.
· For the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, 
· For determining the above LTE SL selected resources, the time-and-frequency resources of LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: When the PHY layer of NR module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule.
· Note: It is assumed that the information relevant to LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission used in the above procedure is shared from LTE SL module to NR SL module.

Proposal 3: In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module.
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 
· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool according to the formula of Q in Section 14.1.1.6 in TS 36.213.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of which NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframe of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: It is assumed that the information relevant to LTE SL resources associated with non-monitored subframe of LTE SL module used in the above procedure is shared from LTE SL module to NR SL module.

Proposal 4: For NR SL with 15/30kHz SCSs, in NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain.
· For the LTE SL periodic reserved resources by other LTE SL UE, 
· For determining the above LTE SL reserved resources, the time-and-frequency resources of LTE SL reserved resources by other LTE SL UE are repeated Q times according to the LTE SL resource reservation period and the formula of Q in Section 14.1.1.6 in TS 36.213.
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214.
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources where the corresponding PSFCH transmission occasions of NR SL periodic resources overlap with the LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 in Section 8.1.4 of TS 38.214.
· Note: If it is not possible to meet the requirement that the number of NR SL candidate resources remaining in SA be at least X⋅Mtotal after excluding NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain, the PHY layer of NR SL module reports the obtained SA to the MAC layer after performing other steps except Step 7 in Section 8.1.4 of TS 38.214.
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module.
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