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1. Discussion
1.1. Resource selection trigger vs type 1 LBT
Basically, the existing mode 2 RA is reused for SL-U, but the mechanism may not align with channel access regulation. At least we found the following issue: starting timing of LBT for some resources in SA is earlier than resource selection timing.
In current mode 2 RA, resource selection is triggered at slot n and one or more resources are selected randomly from a window [n+T1, n+T2] after resource exclusion behavior based on received reservation information. However, a selected resource may not satisfy required LBT-sensing duration. For example, a resource at slot n+T1 can be selected by the random selection from an identified set based on sensing. Meanwhile, LBT duration for the TX, which is determined based on the including data, previous HARQ results, etc., may be larger than T1 as CWmax,p = 1023 and thereby the corresponding max LBT duration is 9.247 ms. This means, UE shall start LBT before the resource selection timing. This would be impossible for aperiodic transmissions; otherwise, UE shall perform LBT in any slot in preparation for potential aperiodic transmission. This issue is illustrated below. In our view, such an issue is almost the same as what we discussed for inter-UE blocking at the previous RAN1 meetings.
[image: ]
Fig.1: LBT starting timing prior to resource selection timing.
Observation 1:
· There is a case where LBT starting timing for transmission at a resource selected at slot n is prior to slot n, e.g., max LBT duration with CWp = CWmax,p is 9.247 ms. Performing LBT before resource selection trigger is not desirable especially for aperiodic traffic.
To solve this issue, a possible correction is resource selection behavior at MAC layer. For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n.
However, some companies did not support this kind of mechanism since they think UE implementation can handle this issue. However, the current specification allows only random selection from the identified resource set. At least allowing handing the issue by UE implementation needs to be described in MAC spec, so that the abovementioned situation can be avoided. In our view, the problem and/or possible solutions can be informed to RAN2, and they can conclude the MAC layer behavior.
Proposal 1:
· Send an LS to inform RAN2 of the following issue and to ask RAN2 to decide how to handle this issue.
· LBT starting timing for transmission at a resource selected at slot n could be prior to slot n (e.g., max LBT duration with CWp = CWmax,p is 9.247 ms). The following options are possible solutions.
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n.
· The corresponding resources are excluded in MAC layer.
· Option 2: How to handle the issue is up to UE implementation in resource selection in MAC layer.

1.2. Inter-UE blocking, Option 1 – Definition in MCSt case
In Option 1 for inter-UE blocking, N consecutive resource(s) and M consecutive resource(s) are excluded in MAC layer. For single-slot resource, naturally N consecutive resource(s) and M consecutive resource(s) mean resources of N consecutive slot(s) and M consecutive slot(s), respectively. This is described in 38.321 as below.
	NOTE 3Ai:	UE may avoid selection of N consecutive resource(s) before a reserved resource of its own, where the selection of N is up to UE implementation from {0,1,2}. UE may avoid selection of M consecutive resource(s) after a reserved resource of its own, where the selection of M is up to UE implementation (at least including 0).
NOTE 3Aj:	If configured, UE may avoid selection of N consecutive resource(s) before a reserved resource of other UE when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource, where the selection of N is up to UE implementation from {0,1,2}. UE may avoid selection of M consecutive resource(s) after a reserved resource of other UE when the transmitting symbols of the reserved resource overlap with LBT of its own selected resource, where the selection of M is up to UE implementation from {0,1,2}. It is up to UE implementation how the physical layer reports detected reserved resources to MAC layer.


However, definition of N consecutive resource(s) and M consecutive resource(s) is unclear for MCSt case. When MCSt is applied, each resource is defined as multi-slot resource. Then e.g., if N_slot,MCSt = 2, whether 1) N = 2 means resources in 4 slots or 2) still resources in 2 slots is unclear. Example with N = 2, M = 4, and N_slot,MCSt = 2 is illustrated below. 
· At the first one, N = 2 consecutive resources and M = 4 consecutive resources are resources in N = 2 consecutive slots and M = 4 consecutive slots, regardless of whether the UE applies MCSt or not. For this MCSt case, any resource including the N = 2 consecutive slots or the M = 4 consecutive slots are excluded. That is, N = 2 consecutive resources and M = 4 consecutive resources mean N = 2 adjacent multi-slot resources and M = 4 adjacent multi-slot resources.
· At the second one, N = 2 consecutive resources and M = 4 consecutive resources are resources in 4 consecutive slots and M = 8 consecutive slots, when the UE performs resource selection based on MCSt. In this interpretation, actually excluded adjacent resources are more than N = 2 or M = 4.
[image: ]
Fig.2: Ambiguity of N consecutive resource(s) and M consecutive resource(s) in MCSt case.
In our understanding, intention of exclusion of N consecutive resource(s) and M consecutive resource(s) is to avoid inter UE blocking due to type 1 LBT, which implies that the exclusion target (duration) is not relevant to MCSt. That is, exclusion duration for N consecutive resource(s) and M consecutive resource(s) should not be dependent on whether MCSt is used or not.
Proposal 2:
· Clarify that N consecutive resource(s) and M consecutive resource(s) in Option 1 for inter-UE blocking are referred to those in case of single-slot resource. For MCSt, multi-slot resources fully or partially overlapped with the N consecutive single-slot resource(s) and M consecutive single-slot resource(s) are not selected.
· Send an LS to inform RAN2 of this clarification.

1.3. Partial sensing + interlaced RB-based TX
Although RAN2 LS [1] includes their agreement that partial sensing and interlaced RB-based TX are not (pre-)configured simultaneously, it is not aligned with RAN1 discussion. RAN1 never precludes such a combination so far. Rather, in UE feature discussion, it seems that the combination is allowed.
Therefore, RAN1 should ask RAN2 to reconsider the RAN2 agreement to align with RAN1’s understanding.
Proposal 3:
· From RAN1 perspective, partial sensing can be applied together with interlaced RB-based transmission in SL-U.
· Send an LS to ask RAN2 to reconsider the RAN2 agreement.


2. Conclusion
In this contribution, we discussed R18 SL maintenance. Proposals are summarized as following: 
Observation 1:
· There is a case where LBT starting timing for transmission at a resource selected at slot n is prior to slot n, e.g., max LBT duration with CWp = CWmax,p is 9.247 ms. Performing LBT before resource selection trigger is not desirable especially for aperiodic traffic.
Proposal 1:
· Send an LS to inform RAN2 of the following issue and to ask RAN2 to decide how to handle this issue.
· LBT starting timing for transmission at a resource selected at slot n could be prior to slot n (e.g., max LBT duration with CWp = CWmax,p is 9.247 ms). The following options are possible solutions.
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n.
· The corresponding resources are excluded in MAC layer.
· Option 2: How to handle the issue is up to UE implementation in resource selection in MAC layer.
Proposal 2:
· Clarify that N consecutive resource(s) and M consecutive resource(s) in Option 1 for inter-UE blocking are referred to those in case of single-slot resource. For MCSt, multi-slot resources fully or partially overlapped with the N consecutive single-slot resource(s) and M consecutive single-slot resource(s) are not selected.
· Send an LS to inform RAN2 of this clarification.
Proposal 3:
· From RAN1 perspective, partial sensing can be applied together with interlaced RB-based transmission in SL-U.
· Send an LS to ask RAN2 to reconsider the RAN2 agreement.
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