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1
Introduction

In RAN2#121bis e-meeting [1], some agreements on SL consistent LBT failure and COT sharing were reached as follow:
	Agreements on SL consistent LBT failure:

1. SL C-LBT failure is declared per RB-set

2. UE uses the MAC CE to report consistent LBT failure to the gNB

3. Uu MAC CE indicates RB set(s) where C-LBT failure happens.

4. UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all RB sets.
5. RAN2 will wait for more conclusion from RAN1 on the assistance information for COT sharing.
Agreements on COT sharing and LCP:

6. If the resource to be used is within a shared COT, and if PDU not generated before COT arrival, and there is data in buffer satisfying COT requirement, at least enhanced LCP should be allowed. FFS on the condition for UE to use enhanced LCP. FFS on spec impact.
7. If a UE decides to use the resource in a shared COT, and when enhanced LCP is decided to be used, for destination selection step in enhanced LCP, at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1).


In this contribution, we will further discuss the impacts on SL consistent LBT failure and COT sharing, and provide corresponding observations and proposals.
2
Discussion
2.1
SL C-LBT failure
2.1.1
Further clarification on the granularity of SL C-LBT failure
In RAN2#121bis e-meeting [1], it was already agreed that the granularity of SL C-LBT failure is per RB set. During the discussion for using Uu MAC CE to indicate RB set where SL C-LBT failure happens, companies also mentioned that the MAC CE should indicate the resource pool as well. In our thinking, this means that the granularity of SL C-LBT failure is per RB set per resource pool.
However, RB set is a concept of frequency domain resource. The same physical RB set may be included in different resource pools, e.g., these different resource pools are distinguished in time domain but have RB set(s) in frequency domain.
Observation 1: Same physical RB set may be included in different resource pools, e.g., these different resource pools are distinguished in time domain but have RB set(s) in frequency domain. 

Thus, if we finally agree that the granularity of SL C-LBT failure is per RB set per resource pool, UE will maintain multiple sets of  SL C-LBT failure recovery parameters (e.g., lbt-FailureInstanceMaxCount, lbt-FailureDetectionTime, and LBT_COUNTER)  for same physical RB set. Considering that one physical RB set may be included in all resource pools in extreme cases, this will result in complex UE implementations. Considering such potential problems, we suggest to clarify that granularity of SL C-LBT failure is per RB set across resource pools, i.e., only one set of SL C-LBT failure recovery parameters will be maintained for single physical RB set.
Proposal1:  RAN2 to clarify that granularity of SL C-LBT failure is per RB set across resource pools.

2.1.2
Resokurce reselection for SL C-LBT failure

In RAN2#121bis e-meeting [1], there was a discussion to introduce a further step of RB set reselection on top of resource pool selection when C-LBT failure happens. The key issue is to avoid using resources within RB set which is detected as SL C-LBT failure. In our thinking, three following options can be considered:
· Option 1: introduce RB set reselection in TS 38.321

· Option 2: MAC indicates the SL C-LBT failure to PHY, and PHY avoids to select resource(s) within these RB set(s)

· Option 3: MAC avoids to select resource(s) within SL C-LBT failure RB set(s), i.e., not randomly select resource(s) from the resources indicated by PHY
Regarding option 1, introduce RB set reselection on top of resource pool selection seems strange, as the RB set is a physical frequency domain concept and can be shared by different resource pools. Furthermore, introduce such a new resource allocation mechanism may lead to compatibility issue, which is preferred for current MAC Spec design. Therefore, we propose that not to introduced RB set reselection in current resource allocation mechanism, but avoid using resources within RB set which is detected as SL C-LBT failure.
Regarding option 2 and option 3, in our thinking, option 2 is a more efficient solution compared to option 3. 
Proposal2:  To avoid using resources with SL C-LBT failure RB set, MAC indicates the SL C-LBT failure to PHY, and PHY avoids to select or reselect resource(s) within these RB set(s).

For resource pool selection, if the resource pool only include one RB set, resource pool should be reselected when the SL C-LBT happens for the RB set. If the resource pool includes multiple RB sets, if not all RB set within this resource pool are detected as SL C-LBT failure, MAC can still select available resources from resources indicated from PHY. That is to say, in this case, the resource pool should be reselected when the SL C-LBT happens for all RB sets within this resource pool.
Proposal3:  Reselect resource pool when SL C-LBT failure happens for all RB set(s) within this resource pool.

2.1.3
Cancellation of triggered SL C-LBT failure
To improve resource utilization, in NR-U, on top of consistent LBT detection and recovery, cancellation of triggered LBT failure has also been designed:

· when a consistent LBT failure is detected in one UL BWP in SpCell, the UE will switch the UL BWP to another UL BWP configured with PRACH occasion and for which consistent LBT failure has not been triggered. And the random access procedure is completed, UE will cancel all the triggered consistent LBT failure(s) in the SpCell. 
· On the other hand, if a consistent LBT failure is detected in one UL BWP in the SCell, a LBT failure MAC CE indicating the triggered consistent LBT failure(s) in SCell(s) will be sent to gNB. After the LBT failure MAC CE is successfully sent, UE will cancel all the triggered consistent LBT failure(s) indicated in the transmitted LBT failure MAC CE.
· Beisdes, when the LBT recovery configuration is reconfigured, UE will cancel all the triggered consistent LBT failure(s). If UE receives a PDCCH for BWP switching of a Serving Cell, UE cancel, triggered consistent LBT failure for this Serving Cell
Similarly, when the SL C-LBT happens for an RB set, the resources of the RB set are not recommended to be allocated or selected for PSSCH/PSCCH transmission. However, it is unreasonable that the RB set can never be used. The wireless channel environment is time-varying, so the SL C-LBT failure for an RB set only indicates that the RB set is unavailable for a certain period of time. A SL C-LBT failure recovery mechanism based on some conditions should be studied to a recovery mechanism needs to be introduced to update the availability status of the RB set and improve resource utilization.
In our understanding, in NR-U, gNB will not switch back to the original BWP in a short time after BWP switching is performed due to C-LBT failure. Thus, UE shall cancel any triggered SL C-LBT failure after reporting the SL C-LBT failure MAC CE to gNB. However, in SL-U, only one BWP is supported. If SL C-LBT failure MAC CE is reported to gNB, switching BWP is impossible. UE or gNB must avoid the resources of the RB set through resource selection or allocation based on the status of triggered SL C-LBT failure. Therefore, the triggered SL C-LBT failure should not be cancelled immediately after reporting the SL C-LBT failure MAC CE to gNB. The conditions of cancelling the SL C-LBT failure need further study.
A straight method is defining a timer whose length can be (pre-)configured. The timer is started or restarted after the SL C-LBT failure for a RB set is triggered. And if the timer expires, the triggered SL C-LBT failure for the RB set is cancelled. 
Another method is to determine whether to cancel the triggered SL C-LBT failure based on the RB set busy status. The definition of the RB set busy ratio in time domain can refer the definition of SL CBR. Considering that LBT is performed based on granularity of RB set, the portion of slots whose RSSI measured on the RB set by the UE exceed a (pre-)configured RSSI threshold over a certain measurement time window. And if the RB set busy ratio in time domain does not exceed a ratio threshold, the consistent LBT failure for the RB set is cancelled.  Furthermore, the RB set busy status measured by UE can be reported to gNB, to assist the resource allocation in mode-1.
Proposal4:  For mode-2 UE, the UE shall cancel any triggered SL C-LBT failure to update the availability status of the RB set and improve resource utilization, based on timer-based solution or RB set busy status.
Proposal5:  For mode-1 UE or mode-2 UE in RRC_CONNECTED, the RB set busy status measured by UE can be reported to gNB.
2.1.4
Cancellation of C-LBT failure MAC CE
If a consistent LBT failure is detected in the RB set, UE use a MAC CE to report consistent LBT failure to let the gNB to control the resource recon reconfiguration for SL transmission recovery. After the successful transmission of the MAC CE, UE can cancel the triggered SL consistent LBT failure in the RB set.

Proposal6: After the successful transmission of the MAC CE indicating the consistent LBT failure, UE can cancel the triggered SL consistent LBT failure in the RB set.
2.2
COT sharing
2.2.1
Feasibility for case-1a and case-2a 

In RAN2#121bis e-meeting [1], for COT sharing and LCP, four cases were discussed as following:

· Case-1b (PDU generated already, and satisfies the COT requirement)

· Case-2b (PDU not generated, and there is data in buffer satisfying the COT requirement)
· Case-1a (PDU generated already, but NOT satisfies the COT requirement)
· Case-2a (PDU not generated, and there is NO data in buffer satisfying the COT requirement)
All these four cases are discussed from responding UE perspective. However, for the whole SL COT sharing mechanism, optimization for both initiating UE and responding UE should be considered to improve the whole system performance. Regarding perspective of initiating UE, the initiating UE can decide whether to share the COT to responding UE or how to share the COT to responding UE, e.g., based on the reserved resources received from responding UE. Due to the lack of progress on this issue in RAN1, RAN2 can postpone the discussion for case-1a can case-2a, as such cases may not happen if RAN1 finally design a mechanism on whether/how to provided shared COT to responding UE.
Observation 2:  There is no progress on whether/how to provided shared COT to responding UE in RAN1.

Observation 3:  If RAN1 finally design a better mechanism on whether/how to provided shared COT to responding UE (e.g. based on the reserved resources received from responding UE), case-1a and case-2a may not happen.
Proposal7:  RAN2 postpones the discussion for case-1a and case-2a, before progress is achieved from initiating UE perspective on whether/how to provided shared COT to responding UE in RAN1.
2.2.2
LBT for case-1b and case-2b 

During the discussion for case-1b in RAN2#121bis e-meeting [1], if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement, it is up to UE implementation to perform type-1 or type-2 LBT. In our thinking, if UE finally performs type-1 LBT in this case, there is a high probability that LBT failure will happen for this transmission. Furthermore, since initiating UE can provided multiple shared COT to different responding UEs, if one shared COT is not used by the certain responding UE, the transmission within other shared COTs (i.e. shared COTs after the unused shared COT) maybe failure, as the type-2 LBT maybe failure due other UE occupying this unused shared COT. Therefore, using type-1 LBT in case-1b will deduce the whole COT sharing performance.
Observation 4:  The performance of COT sharing will be deduced, if type-1 LBT is performed in case-1b.
However, since the LBT is finally performed in PHY, it can be up to PHY to decide which type LBT is performed in case-1b.
Proposal 8:  It is up to PHY to perform type-1 or type-2 LBT for case-1b (i.e., if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement).
Regarding the discussion for case-2b, there is a FFS on the condition for UE to used enhanced LCP. In fact, if enhanced LCP is used (to satisfy the COT requirement), then type-2 LBT will be performed finally. Thus, such FFS is equal to the condition for UE to perform type-2 LBT when UE can use the shared COT. Similar to the discussion for case-1b, it should be up to PHY. Then if MAC obtain indication that performing type-2 LBT from PHY, the enhanced LCP will be used.
Proposal 9:  For case-2b, enhanced LCP will be used if indicator that performing type-2 LBT is determined from PHY. FFS on the details of such indicator (e.g. CAPC value for the shared COT)
2.2.3
Enhanced LCP 

2.2.3.1
Destination ID restriction
In RAN 1 # 112 meeting, the additional IDs are supported in the COT sharing information as follows:

	Agreement
· A responding UE over a shared COT can be:

· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator

· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE

· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE

· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator

· FFS Limitations on what additional IDs may be included and how they may be indicated


The additional ID in the COT sharing information are used to identify the source and destination ID for COT sharing. Two cases are given as follows:
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	Case 1: The Destination ID in the PSCCH/PSSCH transmission and the Destination ID in the addtionals are for different UEs.
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	Case 2: The Destination ID in the PSCCH/PSSCH transmission and the Destination ID in the addtionals are for the same UE.


When the responding UE （e.g. UE 3 in case 1 or UE 2 in case 2）obtains the COT sharing information and identifies the source ID and destination ID in the additional ID field, the responding UE will use the source ID in the COT sharing information as the destination ID. Then, responding UE will use the destination ID as the chosen destination ID in the LCP when the shared COT is used for PSSCH/PSCCH transmission.
Proposal10: If additional ID is included in the COT sharing information, responding UE can choose the destination ID corresponding to itself in the COT sharing information and then use the corresponding source ID as the destination ID for LCP for PSCCH/PSSCH transmission.

2.2.3.2
Logical channel restriction
In RAN2#121bis e-meeting [1], it was agreed at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1) should be considered for destination selection step in enhanced LCP. However, LCP includes two steps, i.e. destination selection step and LCH selection step. In our thinking, the impacts on LCH selection step for enhanced LCP should be considered also.
RAN1 meeting #110 has agreed that the responding UE that uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information [2].
	Agreement
· For UE-to-UE COT sharing, continue considering the following alternatives:

· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.

· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information

· FFS any additional conditions

· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.

· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information

· FFS how to determine a SL UE is a target receiver FFS: details of the channel type of the COT initiating UE’s transmission

· FFS any additional conditions

· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).

· FFS: details of the channel type of the responding UE’s transmission(s)

· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18

· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA


If enhanced LCP is used, it is straightforward that enhance LCH selection step in LCP should be considered to implement RAN1 agreements.

Proposal11:  For enhance LCH selection step in LCP, only LCH(s) associated with an equal or smaller CAPC value than the CAPC value indicated in a shared COT can be selected.
3
Conclusion

In this contribution, we discussed the impacts on SL consistent LBT failure and COT sharing, and provide corresponding observations and proposals:
SL C-LBT failure
Observation1: Same physical RB set may be included in different resource pools, e.g., these different resource pools are distinguished in time domain but have RB set(s) in frequency domain. 

Proposal1:  RAN2 to clarify that granularity of SL C-LBT failure is per RB set across resource pools.

Proposal2:  To avoid using resources with SL C-LBT failure RB set, MAC indicates the SL C-LBT failure to PHY, and PHY avoids to select resource(s) within these RB set(s).

Proposal3:  Reselect resource pool when SL C-LBT failure happens for all RB set(s) within this resource pool.

Proposal4:  For mode-2 UE in RRC_CONNECTED, the UE shall cancel any triggered SL C-LBT failure to update the availability status of the RB set and improve resource utilization, based on timer-based solution or RB set busy status.

Proposal5:  For mode-1 UE or mode-2 UE in RRC_CONNECTED, the RB set busy status measured by UE can be reported to gNB.
Proposal6: After the successful transmission of the MAC CE indicating the consistent LBT failure, UE can cancel the triggered SL consistent LBT failure in the RB set.
COT sharing
Observation2:  There is no progress on whether/how to provided shared COT to responding UE in RAN1.

Observation3:  If RAN1 finally design a better mechanism on whether/how to provided shared COT to responding UE (e.g. based on the reserved resources received from responding UE), case-1a and case-2a may not happen.
Observation4:  The performance of COT sharing will be deduced, if type-1 LBT is performed in case-1b.
Proposal7:  RAN2 postpones the discussion for case-1a and case-2a, before progress is achieved from initiating UE perspective on whether/how to provided shared COT to responding UE in RAN1.
Proposal8:  It is up to PHY to perform type-1 or type-2 LBT for case-1b (i.e., if the (re)selected resource is within a shared COT, and if PDU generated before COT arrival, and the PDU satisfies COT requirement).
Proposal9:  For case-2b, enhanced LCP will be used if indicator that performing type-2 LBT is obtain from PHY. FFS on the details of such indicator (e.g. CAPC value for the shared COT)

Proposal10: If additional ID is included in the COT sharing information, responding UE can choose the destination ID corresponding to itself in the COT sharing information and then use the corresponding source ID as the destination ID for LCP for PSCCH/PSSCH transmission.

Proposal11:  For enhance LCH selection step in LCP, only LCH(s) associated with an equal or smaller CAPC value than the CAPC value indicated in a shared COT can be selected.
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