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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 some remaining issues of co-channel coexistence for LTE sidelink and NR sidelink.
Discussion
Dynamic co-existence solution
Candidate resource exclusion associated with LTE SL non-monitored subframes (Issue#16)
Regarding Issue#16 in R1-2310534, some companies argued in last meeting that even without the updates, NR SL UE does not transmit on the LTE non-monitored slot, so no need to clarify PSCCH resources separately. In our understanding, such opinion is based on the assumption that the frequency domain of NR SL resource pool and LTE SL resource pool is all the same, i.e. the resources associated with the non-monitored LTE SL subframes in such slots are totally excluded. While as current specs reads, for Step 5LTE1), the resource exclusion is based on the condition that the NR SL resource pool overlaps with an LTE sidelink resource pool, so the above restriction does not exist for co-channel coexistence.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
5LTE1) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the resource pool overlaps with an LTE sidelink resource pool;
-	the UE has not monitored LTE subframe  .
-	for any periodicity value allowed by the LTE higher layer parameter restrictResourceReservationPeriod and a hypothetical LTE SCI format 1 received in LTE subframe   with 'Resource reservation’ field set to that periodicity value and indicating all subchannels of the LTE sidelink resource pool in this LTE subframe, condition c in step 6LTE would be met.


Specifically, if LTE SL resource pool is a subset of NR SL resource pool in frequency domain, without the proposed text, NR SL transmission may collide with LTE PSCCH transmission for non-adjacent case.
Regarding the argument from one company that “how to handle the overlapping with LTE PSCCH resources is already handled in the last sentence of condition c in step 6LTE would be met”, as the hypothetical LTE SCI indicates all subchannels of the LTE sidelink resource pool, which means the hypothetical SCI transmitted in the LTE PSCCH locates in the PSCCH resource with the smallest index (i.e. PSCCH resource #0) for non-adjacent case, thus, candidate resources overlapping with only LTE PSCCH resource#0 for non-adjacent case shall be excluded. From our perspective, resources overlapping with all the PSCCH resources for non-adjacent case should be excluded.
Proposal 1: Adopt the following TP#1 in TS38.214 section 8.1.4 to specify that UE shall exclude candidate resources overlapping with LTE PSCCH RBs associated with non-monitored LTE subframes.
· Reason for change: For non-adjacent PSCCH and PSSCH case, whether to exclude NR candidate resources that overlap with LTE PSCCH resources in non-monitored LTE subframe has not been specified. 
· Summary of change: Clarify that NR candidate resources overlapping with LTE PSCCH resource in non-monitored LTE subframe is excluded.
· Consequences if not approved: NR candidate resources overlapping with LTE PSCCH resources in non-monitored LTE subframe is not excluded, with degrading performance for both NR and LTE SL transmission. 
	=== TP#1 (TS38.214 V18.0.0 (2023-09)) ===
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
5LTE1) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the resource pool overlaps with an LTE sidelink resource pool;
-	the UE has not monitored LTE subframe  .
-	for any periodicity value allowed by the LTE higher layer parameter restrictResourceReservationPeriod and a each hypothetical LTE SCI format 1 received in each PSCCH resource in LTE subframe   with 'Resource reservation’ field set to that periodicity value and indicating all subchannels of the LTE sidelink resource pool in this LTE subframe, condition c in step 6LTE would be met.
< Unchanged parts are omitted >


Timing alignment of NR SL and LTE SL (Issue#4)
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, and subframe boundary alignment is achieved by the UE, if LTE SL and NR SL have different boundaries of subframe#0 in SFN#0, the collision due to e.g. LTE SLSS and NR PSSCH/PSCCH may still 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.
It is noticed that several companies mentioned in last meeting that the above alignment is up to NW (UE) implementation. Note that for Rel-16 IDC, it is explicitly specified that “the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means”. Therefore, the alignment for DFN#0 should also be specified.
Proposal 2: Adopt the following TP#2 in TS 38.213 section 16.7 to specify that in case of co-channel coexistence, the boundary of subframe#0 in SFN#0 is aligned between LTE SL and NR SL.
· Reason for change: Boundary alignment of subframe#0 in SFN#0 for NR SL and LTE SL has not been specified in spec for DRPS, with leaving potential collision issue between NR SL and LTE SL. 
· Summary of change: Clarify that the boundary of subframe#0 in SFN#0 is aligned in DRPS for NR SL and LTE SL.
· Consequences if not approved: Collision between LTE SL and NR SL may occur. 

	=== TP#2 (Based on R1-2310765) ===
16.7	Operation for in-device coexistence and for co-channel coexistence
If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when 
-	the first channel/signal and the second channel/signal are time-division multiplexed, and
-	the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means. For operation for dynamic co-channel coexistence of LTE sidelink and NR sidelink, the boundary of subframe#0 in SFN/DFN#0 of the second channel/signal is aligned with the boundary of subframe#0 in SFN/DFN#0 of the first channel/signal where 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: Adopt the following TP#1 in TS38.214 section 8.1.4 to specify that UE shall exclude candidate resources overlapping with LTE PSCCH RBs associated with non-monitored LTE subframes.
· Reason for change: For non-adjacent PSCCH and PSSCH case, whether to exclude NR candidate resources that overlap with LTE PSCCH resources in non-monitored LTE subframe has not been specified. 
· Summary of change: Clarify that NR candidate resources overlapping with LTE PSCCH resource in non-monitored LTE subframe is excluded.
· Consequences if not approved: NR candidate resources overlapping with LTE PSCCH resources in non-monitored LTE subframe is not excluded, with degrading performance for both NR and LTE SL transmission. 
	=== TP#1 (TS38.214 V18.0.0 (2023-09)) ===
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
5LTE1) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the resource pool overlaps with an LTE sidelink resource pool;
-	the UE has not monitored LTE subframe  .
-	for any periodicity value allowed by the LTE higher layer parameter restrictResourceReservationPeriod and a each hypothetical LTE SCI format 1 received in each PSCCH resource in LTE subframe   with 'Resource reservation’ field set to that periodicity value and indicating all subchannels of the LTE sidelink resource pool in this LTE subframe, condition c in step 6LTE would be met.
< Unchanged parts are omitted >



Proposal 2: Adopt the following TP#2 in TS 38.213 section 16.7 to specify that in case of co-channel coexistence, the boundary of subframe#0 in SFN#0 is aligned between LTE SL and NR SL.
· Reason for change: Boundary alignment of subframe#0 in SFN#0 for NR SL and LTE SL has not been specified in spec for DRPS, with leaving potential collision issue between NR SL and LTE SL. 
· Summary of change: Clarify that the boundary of subframe#0 in SFN#0 is aligned in DRPS for NR SL and LTE SL.
· Consequences if not approved: Collision between LTE SL and NR SL may occur. 
	=== TP#2 (Based on R1-2310765) ===
16.7	Operation for in-device coexistence and for co-channel coexistence
If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when 
-	the first channel/signal and the second channel/signal are time-division multiplexed, and
-	the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means. For operation for dynamic co-channel coexistence of LTE sidelink and NR sidelink, the boundary of subframe#0 in SFN/DFN#0 of the second channel/signal is aligned with the boundary of subframe#0 in SFN/DFN#0 of the first channel/signal where the alignment is achieved by UE implementation means.
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