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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
Dynamic co-existence solution
PSFCH overlapping with LTE SL transmissions
To address the AGC issue to LTE transmission caused by PSFCH transmission, two options around how to exclude NR SL candidate resources where corresponding PSFCH transmission occasions overlap with LTE SL reserved resources have been agreed for down-selection in last RAN1 meeting as below. 
	Agreement
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, Down-selection one of followings:
· Option 1: 
· 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
· The list of the above initial SL RSRP thresholds is separately (pre)configured
· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL 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 NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and 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
· Option 2: 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· FFS: whether to apply the above procedure based on the priority of the LTE SL reserved resources and/or the priority of the NR SL transmission
· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with 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: 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


Regarding how 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, the intention of option 1 is to allow NR SL module to select or exclude the NR SL candidate resources by using SL RSRP level, while Option 2 is intended to make NR SL module always exclude the NR SL candidate resources regardless of RSRP level. 
It was concerned that whether RSRP level can be used as a proper criteria to select or exclude NR SL candidate resources. Given RSRP level is measured between PSSCH transmitting UE and LTE SL transmission, the RSRP level may not correctly reflect the real interference level between the PSFCH transmitting UE and LTE SL transmission in some cases. On the contrary, always excluding the NR SL candidate resources regardless of RSRP level would easily lead to over-exclusion issue such that there are no sufficient NR SL candidate resources in NR SL resource (re)selection procedure. 
In Option 1, given that it was agreed to separately (pre-)configure a list of initial SL RSRP thresholds, the separately configured values of RSRP thresholds in the list (e.g., with a lower configured RSRP value) can, in a way, not too much degrade the overall NR SL performance but alleviate negative impact on LTE SL transmission. With the consideration, option 1 can achieve a trade-off between LTE SL performance and NR SL performance. 
In addition, regarding whether to further (pre-)configure initial SL RSRP threshold list per subset of PSFCH resources, we know it is intended to have a further optimization for 30KHz SCS case such that NR SL candidate resources whose corresponding PSFCH transmission occasions overlap with former half of LTE subframe can be first excluded than those whose corresponding PSFCH transmission occasions overlap with latter half of LTE subframe. However, the performance gain is not clear without evaluation. At the later stage, it is not preferred to have a further optimization for 30KHz SCS case. 

Proposal 1: 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, the following option 1 without FFS is supported.
· Option 1: 
· 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
· The list of the above initial SL RSRP thresholds is separately (pre)configured
· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL 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 NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and 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
Pre-emption check with LTE SL resources associated with non-monitored subframes
In RAN1#112bis-e, it was agreed that NR SL module shall exclude the candidate resources overlapping with the shared LTE SL resources associated with non-monitored subframes in resource (re)selection procedure. Note that in Rel-16/17 NR SL, pre-emption/re-evaluation is part of the resource (re)selection procedure as specified in clause 8.1.4 of TS 38.214. For pre-emption, UE determines whether a resource is pre-empted based on the comparison of priority information, i.e. . For the shared information on non-monitored subframes, clearly there is no associated priority information, i.e.  is not present. Thus, NR SL module shall not report any resource which is subject to pre-emption and overlapped with the shared resources associated with LTE SL non-monitored subframes as pre-emption and no resource re-selection is triggered for the “pre-empted” resource by LTE SL transmission. It would degrade the performance of LTE SL transmission if the above collision occurs. Therefore, if a resource subject to pre-emption is overlapped with the shared LTE SL resources associated with non-monitored subframes, the resource is reported to MAC layers as pre-emption for resource re-selection, regardless of comparison of the priority information.
Proposal 2: For NR SL pre-emption with DRPS, if a resource subject to pre-emption overlaps with the shared LTE SL resources associated with non-monitored LTE subframes, the physical layer shall indicate pre-emption to MAC layers for resource re-selection.
Timing alignment of NR SL and LTE SL
Whether restriction(s) is needed for (pre-)configuration of NR SL and LTE SL resource pools was discussed in RAN1#112bis-e and majority view was to leave the (pre-)configuration to network’s implementation, thus no conclusion/agreement is needed. For both NR SL and LTE SL, slots/subframes within a resource pool are defined on top of a certain timing, which means even the (pre-)configuration of NR SL and LTE SL resource pools is same, with different boundary of subframe#0 in SFN#0, the collision due to e.g. LTE SLSS and NR PSSCH/PSCCH may also occur. Therefore, it is necessary to clarify that the boundary of subframe#0 in SFN#0 is aligned in DRPS for NR SL and LTE SL. Note that subframe boundary alignment is specified for Rel-16 In-device coexistence as in clause 16.7 of TS38.213.
Proposal 3: For dynamic resource pool sharing, subframe#0 in SFN#0 boundary for NR SL and LTE SL is aligned, wherein the alignment is achieved by UE implementation means.
Conclusion
In this contribution, we discuss a few aspects relating to co-channel coexistence for LTE sidelink and NR sidelink, and make the following proposals.

Proposal 1: 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, the following option 1 without FFS is supported.
· Option 1: 
· 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
· The list of the above initial SL RSRP thresholds is separately (pre)configured
· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL 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 NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and 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

Proposal 2: For NR SL pre-emption with DRPS, if a resource subject to pre-emption overlaps with the shared LTE SL resources associated with non-monitored LTE subframes, the physical layer shall indicate pre-emption to MAC layers for resource re-selection.
Proposal 3: For dynamic resource pool sharing, subframe#0 in SFN#0 boundary for NR SL and LTE SL is aligned, wherein the alignment is achieved by UE implementation means.
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