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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper is to further discuss COT sharing and LCP enhancement. 
Discussion on C-LBT left issues
Issue-1: C-LBT Cancellation
In 122, there was discussion on the C-LBT cancellation for mode-2 (RRC_IDLE/RRC_INACTIVE UEs) as follows
SL C-LBT cancellation
[…]

· Mode 2 (RRC idle/inactive UE)
· Upon resource pool (re)selection (P11:5089)
· SL consistent LBT failure recovery parameters are reconfigured (P18:4831)
· PC5 MAC reset (P18:4831)
· Reconfiguration of resource pool(s) that include SL RB set(s) with triggered but not canceled SL consistent LBT failure (P18:4831)
· Transition between RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode (P18:4831)
· RA mode change (P7a:5227)
· Reconfiguration of RB sets (P3:4934)
· Based on timer (P17:4831)
· Based on measured channel condition (P17:4831)
In the legacy spec, it is captured that
[bookmark: _Toc29239856][bookmark: _Toc37296216][bookmark: _Toc46490343][bookmark: _Toc52752038][bookmark: _Toc52796500][bookmark: _Toc131023427]5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers or the reset of the MAC entity is triggered due to SCG deactivation as defined in clause 5.29, the MAC entity shall:
[…]
1>	cancel, if any, triggered consistent LBT failure;
It seems quite straightforward to avoid UE to keep calculating C-LBT-F upon MAC reset. Yet this should not be coupled with SL-specific MAC reset, which is a per-UC-link operation, considering C-LBT-F is not a per-UC-link event. 
[bookmark: _Toc142648918]Upon MAC Reset, cancel, if any, triggered SL C-LBT failure. 
Otherwise, there is also the following behavior in the legacy spec
1>	if lbt-FailureRecoveryConfig is reconfigured by upper layers for a Serving Cell:
2>	cancel all the triggered consistent LBT failure(s) in this Serving Cell.
It seems straightforward that when the way of calculation C-LBT-F is reconfigured, the triggered events have to be canceled since they may be invalid based on the latest configuration
LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {
    lbt-FailureInstanceMaxCount-r16      ENUMERATED {n4, n8, n16, n32, n64, n128},
    lbt-FailureDetectionTimer-r16        ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320},
    ...
}
[bookmark: _Toc142648919]Upon SL C-LBT failure Count/Timer reconfiguration, cancel, if any, triggered SL C-LBT failure.
And there is some major support for the following 3 candidates:
· Upon resource pool (re)selection (P11:5089)
· Based on timer (P17:4831)
· Based on measured channel condition (P17:4831)
Firstly, the measured channel condition is a bit complicated, since 1) it leaves us with the left issues on how to define the criterion, and 2) it is not super clear what to measure, and whether it is feasible considering it is also depending R1 and R4 work to evaluate the feasibility. But R1 is to finish the work in Q3 already. 
[bookmark: _Toc142648920]R2 does not pursue C-LBT failure cancellation based on the measured channel condition.
[bookmark: _Toc131698204]Then between the two, we understand the first one is needed anyway, since in the current MAC spec, if event-1 would lead to result-1, result-1 has to be the cancellation condition of event-1, so that event-1 would not trigger result-1 twice. E.g., for Uu C-LBT-F at SCell
<Event-1 leads to Result-1>
[bookmark: _Hlk27579438]1>	else if consistent LBT failure has been triggered, and not canceled, in at least one SCell:
2>	if UL-SCH resources are available for a new transmission in a Serving Cell for which consistent LBT failure has not been triggered and these UL-SCH resources can accommodate the LBT failure MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the LBT failure MAC CE.
<Result-1 Cancel Event-1>
1>	if a MAC PDU is transmitted and LBT failure indication is not received from lower layers and this PDU includes the LBT failure MAC CE:
2>	cancel all the triggered consistent LBT failure(s) in SCell(s) for which consistent LBT failure was indicated in the transmitted LBT failure MAC CE.
For Uu C-LBT-F at PCell
<Event-1 leads to Result-1>
3>	trigger consistent LBT failure for the active UL BWP in this Serving Cell;
[bookmark: _Hlk26362676]3>	if this Serving Cell is the SpCell:
[…]
[bookmark: _Hlk34157513]5>	stop any ongoing Random Access procedure in this Serving Cell;
5>	switch the active UL BWP to a UL BWP, on same carrier in this Serving Cell, configured with PRACH occasion and for which consistent LBT failure has not been triggered;
5>	initiate a Random Access Procedure (as specified in clause 5.1.1).
[bookmark: _Hlk34745434]<Result-1 Cancel Event-1>
1>	if consistent LBT failure is triggered and not canceled in the SpCell; and
[bookmark: _Hlk34411978]1>	if the Random Access procedure is considered successfully completed (see clause 5.1) in the SpCell:
2>	cancel all the triggered consistent LBT failure(s) in the SpCell.
So following the same logic, pool reselection, as the result of SL C-LBT-F, should be adopted as a cancellation condition of it as well. 
And timer condition can be added on top of it, i.e., to handle the case where pool reselection has not been triggered, yet the C-LBT-F can be already canceled in the current resource pool. 
[bookmark: _Toc142648921]R2 agrees to adopt both resource pool reselection and timer as SL C-LBT failure cancellation conditions. 
Otherwise, the other cancellation conditions are not needed, since
	Condition
	Comment

	PC5 MAC reset (P18:4831)

	As clarified above, this should not be coupled with SL-specific MAC reset, which is a per-UC-link operation, considering C-LBT-F is not a per-UC-link event. 

	Reconfiguration of resource pool(s) that include SL RB set(s) with triggered but not cancelled SL consistent LBT failure (P18:4831)

	It is hard to define “Reconfiguration of resource pool” considering there are so many parameters defined in SL-ResourcePool, there are obviously parameters that will not impact t/f resource and thus has no impact to C-LBT declaration, and also some parameters that are hard to judge whether there is relationship with C-LBT declaration. 

	Transition between RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode (P18:4831)

RA mode change (P7a:5227)
	RRC State and RA mode change would only change the way to recover from C-LBT-F, and thus change the way to cancel C-LBT-F, yet there is no need to cancel C-LBT-F w/o any recovery operation.

	Reconfiguration of RB sets (P3:4934)

	In our understanding, RB-set has to be configured corresponding to LBT subchannel, which is fixed based on regional regulation, so we do not foresee much flexibility from “RB set reconfiguration” and thus no need to see that as a main case for C-LBT-F cancellation. 



Issue-2: S-SSB/PSFCH Handling
For S-SSB and PSFCH handling, 122 meeting reached the following agreement
1: 	Counting LBT failure indication regardless of whether LBT failure was provided because of S-SSB transmission or data transmission when RB set for S-SSB transmission belongs to the selected TX resource pool.
1: 	Counting LBT failure indication regardless of whether LBT failure was provided because of PSFCH transmission or not when RB set for PSFCH transmission belongs to the selected TX resource pool. FFS when multiple PSFCH occasions are configured.
The core issue is whether C-LBT-F, if declared, will cause a result to S-SSB / PSFCH transmission, since
1) For PSSCH, C-LBT-F will lead to RB-set filtering and resource pool reselection, while
2) For S-SSB, PSFCH, so far there is no resulted operation defined for C-LBT-F;
If there is resulted operation upon C-LBT-F, there is a need for indication from PHY to MAC on LBT failure, and relies on MAC layer to detect C-LBT-F, upon which to trigger the related operation, if any. 
Whether S-SSB / PSFCH, requires indication from PHY to MAC, relies on whether there would be resulted operation upon C-LBT-F.
In our view, there is no need to define resulted operation upon C-LBT-F
For S-SSB, considering S-SSB location is independent of resource pool, and is defined per-BWP/carrier, there is no freedom for RB-set filtering or resource pool reselection. Even if C-LBT-F stops the transmission attempt of S-SSB, it is hard to imagine how the transmission will continue, when it is dependent on S-SSB delivery.
For PSFCH, assume UE-A is the PSSCH transmitter, and UE-B is the PSFCH transmitter, the RB-set / resource-pool of PSFCH transmission is up to the selection of UE-A for PSSCH, but not up to the selection of UE-B. So upon C-LBT-F at UE-B side, UE-B has not freedom on RB-set filtering / resource pool reselection. 
C-LBT failure, if detection based on S-SSB / PSFCH LBT failure, when RB set for S-SSB / PSFCH transmission does not belong to the selected TX resource pool, should not lead to either RB-set filtering or resource pool reselection as defined for PSSCH, or transmission attempt prevention.
Considering that, before R2 tries to conclude on the case of “when RB set for S-SSB transmission does not belong to the selected TX resource pool”, R2 should firstly converge on whether C-LBT-F would lead to specific operation of S-SSB or PSFCH.
Due to the same reason, considering there is no resulted operation of S-SSB / PSFCH transmission upon C-LBT-F, there is no need for LBT failure indication for S-SSB / PSFCH from PHY to MAC, i.e., different from PSSCH. 
[bookmark: _Toc142648922]R2 not pursue transmission prevention of S-SSB or PSFCH upon C-LBT failure, and thus when the S-SSB / PSFCH transmission does not belong to the selected TX resource pool, R2 not pursue C-LBT failure counting based on LBT failure indication of S-SSB or PSFCH. 
[bookmark: _Toc142648923]If R2 cannot coverge, R2 can send LS to R1 to ask if any specific handling of S-SSB or PSFCH is expected upon C-LBT failure. 

Issue-3: Multi-channel LBT handling
Given R1 agreement
Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure   is considered as baseline for transmission on multiple channels
So there could be a case that when UE would like to do transmission over RB-set1 and RB-set2
1) The UE may perform LBT successfully for RB-set1
2) While the UE may fail to pass LBT check for RB-set2
Although finally, the UE would drop the transmission over both RB-set1/2, it is questionable whether the LBT failure for RB-set1 needs to be reported to MAC.
Considering the reporting of failure of RB-set1, in this case, would lead to fake C-LBT failure at RB-set1, it is not preferred to report for it. 
[bookmark: _Toc142648924]For multi-channel LBT, PHY only reports the LBT failure for the RB-set(s) that the LBT check fails.

Issue-4: Details on C-LBT Report
There are two UL reports for C-LBT, one is MAC-CE, for which 121bis agreements are as follows
UE uses the MAC CE to report consistent LBT failure to the gNB
Uu MAC CE indicates RB set(s) where C-LBT failure happens.
Then the next-step stage-3 issue is how many bits are needed for the per-RB-set C-LBT indication. 
If we consider FR1 as the target FR in this release, then 100MHz maximum bandwidth requires 5-bits per carrier. So either we do not pursue CA of SL-U, and thus a single byte would be sufficient, or we design it in a future-proof manner, so that 5-bit * 32 carriers = 20 Bytes would be forwards compatible.
[bookmark: _Toc142648925]For MAC-CE of C-LBT reporting, no more than 5-bits are provided per-carrier. R2 further discusses whether to include RB-sets of multiple carriers in the MAC-CE. 
The other report is RLF report via RRC message. 
Confirm the working assumption:
UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all RB sets.
Given that network would anyway know C-LBT event from the MAC-CE, there seems no reason to introduce a new code point of SL-RLF, rather than reusing the old code point in SUI message. 
[bookmark: _Toc142648926]For RLF triggered by C-LBT, reuse the old code point in SUI message for the reporting.

Issue-5: C-LBT Parameter Granularity
Another potential stage-3 topic is the granularity of C-LBT-related parameters. 
Considering we have concluded that C-LBT is per-RB-set, and there could be 1-to-N mapping between RB-set and resource pool, it is at least not preferred to define the C-LBT parameters per-resource-pool. 
[bookmark: _Toc142648927]R2 discusses defining the C-LBT parameter as per-RB-set or per-BWP. 

[bookmark: _Toc114214864][bookmark: _Toc114245162][bookmark: _Toc126008719][bookmark: _Toc114153059]Conclusion
We have the following proposals:
Proposal 1	Upon MAC Reset, cancel, if any, triggered SL C-LBT failure.
Proposal 2	Upon SL C-LBT failure Count/Timer reconfiguration, cancel, if any, triggered SL C-LBT failure.
Proposal 3	R2 does not pursue C-LBT failure cancellation based on the measured channel condition.
Proposal 4	R2 agrees to adopt both resource pool reselection and timer as SL C-LBT failure cancellation conditions.
Proposal 5	R2 not pursue transmission prevention of S-SSB or PSFCH upon C-LBT failure, and thus when the S-SSB / PSFCH transmission does not belong to the selected TX resource pool, R2 not pursue C-LBT failure counting based on LBT failure indication of S-SSB or PSFCH.
Proposal 6	If R2 cannot coverge, R2 can send LS to R1 to ask if any specific handling of S-SSB or PSFCH is expected upon C-LBT failure.
Proposal 7	For multi-channel LBT, PHY only reports the LBT failure for the RB-set(s) that the LBT check fails.
Proposal 8	For MAC-CE of C-LBT reporting, no more than 5-bits are provided per-carrier. R2 further discusses whether to include RB-sets of multiple carriers in the MAC-CE.
Proposal 9	For RLF triggered by C-LBT, reuse the old code point in SUI message for the reporting.
Proposal 10	R2 discusses defining the C-LBT parameter as per-RB-set or per-BWP.
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