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1
Introduction

In RAN2#123 meeting [1], SL C-LBT failure recovery for RRC connected mode 2, C-LBT failure cancellation conditions, reporting C-LBT failure indication to the peer UE, SL LCP enhancement, etc were discussed and some agreements were reached. In this contribution, we further discuss the open issues for SL consistent LBT failure.
2
Discussion
2.1
SL C-LBT failure
2.1.1 
SL C-LBT failure cancellation for mode 2 RRC_CONNECTED UE
Regarding the SL C-LBT failure for mode 2 RRC_CONNECTED UE, the following agreements were reached in RAN2#123bis [1].

	Agreements on SL C-LBT failure cancellation:
1.
C-LBT-F cancellation based on UL C-LBT-F MAC-CE report does not apply to RRC_CONNECTED mode-2 UE.


In SL-U mode 1, if C- LBT failure has been triggered and not cancelled, it triggers UE to generate C-LBT failure MAC CE, once the C-LBT failure MAC CE is successfully transmitted, all the triggered C- LBT failure(s) will be cancelled, so the UE won't report C-LBT failure MAC CE anymore. However, for SL-U mode 2, it was agreed that triggered SL C- LBT failure will be cancelled based on a timer expiry instead of C-LBT failure MAC CE report. Then before the triggered SL C-LBT failure is cancelled, the SL C-LBT failure MAC CE reporting will keep being triggered, which leads to repeated SL C-LBT failure MAC CE reporting during the time that the recovery timer is running.
Observation 1: For mode 2 RRC_CONNECTED UE, in the current running CR, SL C-LBT failure is cancelled when the recovery timer expires, which leads to repeated SL C-LBT failure MAC CE reporting.
To address the issue above, the condition of triggering and cancellation of SL C-LBT failure MAC CE reporting should be defined, and it should not be fully coupled with SL C- LBT failure. SL C-LBT failure MAC CE should be cancelled when it is reported to the gNB. The potential changes based on the current running MAC CR [2] is provided below.

	For activated SL BWP configured with sl-lbt-FailureRecoveryConfig, the MAC entity shall:

1>
if SL LBT failure indication has been received from lower layers for an RB set of the configured pool(s) of resources in the SL BWP:

2>
start or restart the sl_lbt-FailureDetectionTimer for the RB set, and it is not running;

2>
increment SL_LBT_COUNTER for the RB set by 1;

2>
if SL_LBT_COUNTER >= sl-lbt-FailureInstanceMaxCount:

3>
trigger SL consistent LBT failure for the RB set in the SL BWP;

3>
trigger SL consistent LBT failure reporting for the RB set in the SL BWP;

3>
if consistent LBT failure has been triggered in all the RB sets of the configured pool(s) of resources in the SL BWP:

4>
indicate SL consistent LBT failure based Sidelink RLF detection to RRC.
1>
if all triggered SL consistent LBT failure reportings are cancelled in the RB sets; or

1>
if the sl-lbt-FailureDetectionTimer expires; or

1>
if sl-lbt-FailureDetectionTimer or sl-lbt-FailureInstanceMaxCount is reconfigured by upper layers:

2>
set SL_LBT_COUNTER to 0.

The sl-LBT-RecoveryTimer is used for recovery of the triggered SL consistent LBT failure, when RRC configures Sidelink resource allocation mode 2.
The MAC entity shall:

1>
if SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s);

2>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure is not running:

3>
start the sl-LBT-RecoveryTimer for the RB set(s).
1>
if SL consistent LBT failure reporting has been triggered, and not cancelled, in the RB set(s);

2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL LBT failure MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL LBT failure MAC CE(s).
2>
else:

3>
trigger a Scheduling Request for SL LBT failure MAC CE.

1>
if a MAC PDU is transmitted and this PDU includes the SL LBT failure MAC CE; or

2>
cancel the triggered SL consistent LBT failure reporting(s) in RB set(s) for which SL consistent LBT failure was indicated in the transmitted SL LBT failure MAC CE if the MAC entity has been configured with Sidelink resource allocation mode 1.
1>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure(s) expires:

2>
cancel the triggered SL consistent LBT failure(s) in RB set(s) for which SL consistent LBT failure was detected.

1>
if sl-lbt-FailureRecoveryConfig is reconfigured by upper layers for the BWP:

2>
cancel all the triggered SL consistent LBT failure(s) in the SL BWP;.
2>
cancel all the triggered SL consistent LBT failure reporting(s) in the SL BWP.


Proposal 1: For mode 2 RRC_CONNECTED UE, SL C-LBT failure MAC CE reporting is cancelled when it is reported to the gNB. 
However, SL C-LBT failure MAC CE reporting is performed by RRC_CONNECTED UE both in mode 1 and mode 2. If the Proposal 1 can be agreed, to be consistent for both mode 1 and mode 2, the SL C-LBT failure MAC CE reporting is associated with “triggered SL consistent LBT failure reporting” instead of “triggered SL consistent LBT failure” for mode 1. Then the behaviour of “3> trigger SL consistent LBT failure for the RB set in the SL BWP” is only applied to RRC_CONNECTED UE in mode 2.

Proposal 2: For mode 1, SL C-LBT failure MAC CE reporting is cancelled when it is reported to the gNB same as mode2.
2.1.2 
SL C-LBT failure handling considering HARQenabled LCH for RRC_IDLE/INACTIVE
In SL, there are two kinds of resource pool, (a) “pool of resources configured with PSFCH resources (RP with PSFCH)”; (b) “pool of resources not configured with PSFCH resources (RP without PSFCH)”. There are two kinds of LCH, (i) “sl-HARQ-FeedbackEnabled is set to enabled (HARQenabled)”; (ii) “sl-HARQ-FeedbackEnabled is set to disabled (HARQdisabled)”. 

Currently, data from HARQenabled LCH can only be transmitted in resources from RP with PSFCH, and data from HARQdisabled LCH can be either transmitted in resources from RP with PSFCH or resources from RP without PSFCH.

The following agreement is reached in previous meeting.

UE triggers SL RLF for all UC connections when UE has triggered consistent SL LBT failure in all RB sets.
However, if we consider the case that UE has HARQenabled LCH(s), and UE is configured with both RP with PSFCH and RP without PSFCH. There exists the case that SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH, the above condition for SL RLF is not satisfied so UE won't trigger SL RLF. However, for the data from HARQenabled LCH, there is no available resource for transmission. For RRC_CONNECTED state, since the UE will report SL C-LBT failure information to the gNB, the gNB can know the situation and reconfiguration the new RB set in RP with PSFCH to recover the data transmission. But for RRC_IDLE/INACTIVE state, the data from HARQenabled LCH(s) will be stuck.

Observation 2: RRC_IDLE/INACTIVE UE has HARQenabled LCH(s), if SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH, SL RLF won’t be triggered but no available resource can be used for transmitting data from HARQenabled LCH.

To fix the issue above, if SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH, we further consider the following two cases:

UE only configured with HARQenabled LCH(s). 

All the data from the LCH(s) cannot be transmitted. This is similar as the legacy case that SL C-LBT failure is detected for all the RB sets, then all the data from the LCH(s) cannot be transmitted. Thus, the SL RLF should be triggered for all UC connections only configured with HARQenabled LCH(s) in this case. 
One may argue that the SRB and MAC CE can still be transmitted via resource in RP without PSFCH, but we don't see the need to keep UC connections to only transmit signalling but no data. As defined by current specification: “If this field (i.e. sl-HARQ-FeedbackEnabled) of at least one sidelink logical channel for the UE is set to enabled, sl-PSFCH-Config should be mandatory present in configuration SL-ResourcePool of at least one of the sidelink resource pools.” We should ensure the data from HARQenabled LCH(s) is able to be transmitted.


[image: image1]
Fig.1. Illustration for UE only configured with HARQenabled LCH(s) of a UC connection
UE configured with both HARQenabled LCH(s) and HARQdisabled LCH(s). 

The data from HARQenabled LCH(s) cannot be transmitted but the data from HARQdisabled LCH(s) can still be transmitted. In this case, it is radical to trigger SL RLF, but the delivery of data from HARQenabled LCH(s) should be avoided. Thus, for all UC connections configured with both HARQenabled LCH(s) and HARQdisabled LCH(s), the UE should release/suspend the DRBs of HARQenabled LCH(s), indicate the release/suspend of the QoS flow corresponding to the released/suspended DRBs to the upper layers, and reset the MAC.


[image: image2]
Fig.2. Illustration for UE only configured with both HARQenabled LCH(s) and HARQdisabled LCH(s) of a UC connection
Proposal 3: For RRC_IDLE/INACTIVE UE, if SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH:

· For UC connections whose LCHs are only configured with HARQenabled, SL RLF should be triggered;

· For UC connections whose LCHs are either configured with both HARQenabled  or  HARQdisabled, the UE should release/suspend the DRBs of HARQenabled LCH(s), indicate the release/suspend of the QoS flow corresponding to the released/suspended DRBs to the upper layers, and reset the MAC.
2.2
Timing to perform LBT
In NR-U, PHY layer will perform an LBT procedure before data transmission, that we can say the LBT procedure is performed after the TB is delivered from MAC entity to PHY layer. For mode 1, such legacy mechanism may be reused. For mode 2 though, the resource allocation mechanism is different from that in NR-U, whereas the following steps will be performed as shown in fig.3:

· Step 1: data available in LCH, which will trigger resource (re)selection in PHY layer

· Step 2: PHY layer performs resource (re)selection according to the sensing results, and selects SA from the selection window

· Step 3: PHY layer reports SA to MAC entity, and MAC entity randomly select resource from SA to obtain a selected grant

· Step 4: MAC entity generates TB according to the selected grant, and deliver the TB to PHY layer to perform SL transmission
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Fig.3 Resource allocation procedure for mode 2
For the timing between TB generation (including LCP) and perform LBT, flowing two options can be considered by RAN2:
· Option 1: LBT is performed after TB generation

· Option 2: LBT is performed before TB generation
For option 1, this can be considered as a baseline with no specification impact. 
However, LBT duration varies when CAPC and channel idle/busy state changes. For example, for CAPC=3 and CW=CWmax=1023, it takes more than 9ms before a UE is able to successfully access the channel. There may not be enough time to perform LBT, which may further lead to inferior LBT results. As a consequence, option 2 is another direction to solve the above issue. Since the UE can know the SL transmission requirement much earlier before the TB is delivered from MAC entity (e.g. the timing of triggering resource (re)selection when the data is available in LCH), if the LBT is perform in such timing, the UE will have enough time to occupy/choose the channel, which can increase the success probability of LBT and improve the performance of SL-U transmission in mode 2. In this option, the CAPC used in type 1 LBT is the CAPC of the LCH corresponding to the data that triggers resource (re)selection.
Observation 3: If the LBT is perform in the timing of triggering resource (re)selection when the data is available in LCH, the UE will have enough time to occupy/choose the channel, which can increase the success probability of LBT and improve the performance of SL-U transmission in mode 2. 

For the above two options, the UE can determine to use either one by implantation. 
Proposal 4: For early LBT procedure before the MAC PDU assembly, the CAPC used in type 1 LBT is the CAPC of the LCH corresponding to the data that triggers resource (re)selection.
Similar to the handling of COT sharing and MCSt, LCP procedure is enhanced for the case that LBT procedure is performed before the MAC PDU assembly, i.e., selects the LCHs with lower or equal CAPC than the CAPC value used for LBT operation in the timing of triggering resource (re)selection when the data is available in LCH.
Proposal 5: In addition to MCSt, when UE performs LBT in the timing of triggering resource (re)selection when the data is available in LCH, only LCHs with lower or equal CAPC than the CAPC value of the LCH corresponding to the data that triggers resource (re)selection, can be selected in SL LCP.
2.3
Resource (re)selection
In RAN2#123bis meeting [1], a working assumption was reached that trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. In our thinking, such working assumption should be applied both for single TB case and multiple TBs case. Therefore, it is suggest to confirm above working assumption.
Proposal 6: Confirm the working assumption that trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure.
RAN2 has agreed that UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. When a UE failed to access the RB set due to LBT failure before a transmission resource, the UE triggers a resource (re)selection. As shown in Figure.4a, if LBT fails for TB1, UE triggers resource reselection for TB1 according to previous agreement. 

Consider a case that C-LBT failure is detected for RB set#1 because the counter reaches the threshold due to LBT failure for TB1. There is a high probability that LBT failure will occur before the resource for TB2. 

In this case, based on the previous agreement, after UE performs LBT before the resource for TB2 and LBT fails, the UE triggers resource reselection for TB2 as shown in Figure.4b. Actually, considering the intention to define C-LBT failure, C-LBT failure can be used for a condition for resource reselection. As shown in Figure.4c, the UE can trigger resource reselection based on the information of C-LBT failure earlier, rather than wait until LBT failure occurs before triggering resource reselection for the resource for TB2.

In a summary, for a selected resource for PSSCH/PSCCH transmission, if C-LBT failure is detected in the RB set after the resource selection procedure, UE can trigger L1 resource reselection as soon, instead of waiting until LBT is performed before the resource and fails. 

In this way, UE can avoid wait to perform LBT and reselect resources at the earliest possible time based on the C-LBT failure information. Thus, taking detecting C-LBT failure as condition for resource reselection is beneficial.
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Fig.4a
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Fig.4b
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Fig.4c
Proposal 7: UE triggers a resource reselection if C-LBT failure was detected in a RB set after a candidate resource of a transmission was selected in the RB set.
2.4
Counter for transmission number
In Rel-16, to limit the number of new transmission and retransmission of a MAC PDU for a mode-1 CG transmission, sl-MaxTransNum is configured in SL-CG-MaxTransNum by gNB, which indicates the maximum transmission number (including new transmission and retransmission) for a MAC PDU. Based on current MAC Spec, if the number of transmissions of the MAC PDU has reached sl-MaxTransNum, the Sidelink process shall flush the HARQ buffer of the associated Sidelink process. 

Similarly, the sl-MaxTxTransNumPSSCH has the same purpose for a mode-2 transmission.

Because LBT failure may happen before the transmission of the MAC PDU in PHY layer frequently, if it is regarded as a successful transmission of the MAC PDU from MAC layer perspective, and when the number of transmissions of the MAC PDU has reached to sl-MaxTransNum, MAC will not indicate to perform transmission in PHY. However, the real transmissions may be few. To avoid such issue, two options can be considered:

· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed 

Proposal 8: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:

· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed.
2.5
Handling for remaining slot(s) of TB which is transmitted successfully in MCSt
UE may perform MCSt for multiple TB’s transmission (including new transmission and retransmission) with a single type 1 LBT operation. Take an example in fig.5, if the TB1 is received successfully in the new transmission occasion (e.g. ACK is received from Rx UE side), to obtain the benefit of MCSt (i.e. reducing the number of LBT operation), the remaining slot(s) for TB1 should be still used, otherwise the transmission for other TB(s) may be failure caused by the failure of type-2 LBT, as other UE can occupy this unused slot.
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Fig.5 Handling the remaining slot(s) in case transmission is successful
Observation 4: If the remaining slot(s) are not used, the transmission for other TB(s) may be failure caused by the failure of type-2 LBT.

Therefore, RAN2 can discuss how to handle the remaining slot(s) in case transmission is successful for one TB in MCSt, e.g., still perform retransmission for this TB or perform transmission for other TB (i.e., LCP is enhanced, selects the LCHs with lower or equal CAPC than the CAPC value used for LBToperation for the MCSt).

Proposal 9:  To handle the remaining slot(s) in case transmission is successful for one TB in MCSt, two options can be considered:

· Option 1: Still perform retransmission for this TB in the remaining slot(s)

· Option 2: Perform transmission for other TB in the remaining slot(s) (i.e., LCP is enhanced, selects the LCHs with lower or equal CAPC than the CAPC value used for LBToperation for the MCSt)
2.6
COT sharing for mode-1
In RAN2#122, enhanced LCP for shared COT in mode-1 was discussed, whereas no special handling compared to the case in mode-2. However, the fundamental mechanism of COT sharing in mode-1 is the lack of discussion. In details, how to avoid the degradation of performance for COT sharing in mode-1, considering that the SL grant is scheduled by gNB which may not be overlapped with shared COT. If such shared COT is not used in mode-1, the whole performance of COT sharing will be degraded as other UE may occupy the slot of the shared COT.

Observation 5: Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used in a high probability, which further degrades the performance of whole COT sharing.

Therefore, to improve the whole performance of COT sharing, the shared COT received by responding UE in mode-1 should by used as much as possible. In our understanding, two following options can be considered:

· Option1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.

· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size.

Proposal 10:  To improve the whole performance of COT sharing in mode-1, two options can be considered:

· Option1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.

· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size.

2.7
Inter-UE LBT blocking issue
In RAN1#113 and RAN1#114, the following working assumption and agreement on both option 2 and option 1 of Inter-UE LBT blocking issue was made. And the meaning of ‘high L1 priority’ is further clarified in RAN1#114 bis.
	Agreement (updated in RAN1#114bis)
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability

· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt

· (pre)configuring enabling/disabling option 2 is supported

· Option 1: 

· UE may avoid selection of N consecutive resource(s) before a reserved resource when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource. 
· The value of N can be selected from {0, 1, 2}

· The selection of the value of N is up to UE implementation

· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI

· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 

· M is determined based on UE implementation (at least including 0)

· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported

· FFS: Whether the above high priority is determined according to a (pre)configured threshold

· Note: both option1 and option2 are optional UE features
Agreement (RAN1#114bis)
In Option 2, the behaviour of UE prioritization / selection of transmission resources in slot(s) before a reserved resource that is able to share UE’s initiated COT is performed at the higher layer (MAC layer).

· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer

Working assumption (RAN1#114bis)
In Option 1, the following UE behaviours are performed at the higher layer (MAC layer).

· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority.

· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.

· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer


RAN2 discussed whether to specify the above agreements as NOTE or normative text, and concluded as NOTE-based approach. The proponents of NOTE-based approach mainly argued that since there are ‘may’ and ‘UE capability’ in Inter-UE LBT blocking, it is more suitable to be specified in a NOTE manner. However, we still prefer the normative text manner.

Firstly, since handling of avoiding/prioritizing resource are interaction-based normative actions, such procedure should be specified in normative text. The resources reported from physical layer are avoids/prioritizes by the MAC entity, these actions should be specified in the procedure of creating select SL grant.
Secondly, the ‘may’ wording in RAN1’s agreement does not refer to UE implementation, and there are precedents in the RRC specifications where a mix of may/shall are used in a clear way. Especially, dual connectivity procedures make use of this provision very often. As shown in the following example, the way how it is done is that some additional text refers to a “may”, inside a general “shall”. Additionally, the value of N/M and how PHY reports detected reserved resources are determined by UE implementation. These UE implementation parts can be captured in a NOTE manner.
	5.3.5.5.7
SpCell Configuration (in TS 38.331)
The UE shall:
…

1>
if the SpCellConfig contains the lowMobilityEvaluationConnected:

2>
the UE may perform the evaluation of the low mobility criterion for this cell group as specified in 5.7.13.1;

1>
if the SpCellConfig contains the goodServingCellEvaluationRLM:

2>
the UE may perform the evaluation of the good serving cell quality criterion for this SpCell as specified in 5.7.13.2;

1>
if the SpCellConfig contains the goodServingCellEvaluationBFD:

2>
the UE may perform the evaluation of the good serving cell quality criterion for this serving cell as specified in 5.7.13.2;


Thirdly, the UE with inter-UE LBT blocking capability shall perform related procedure. However, a note is not enough to describe this procedure. For UE without the capability, related steps can be skipped. A common way is to add ‘if capability is supported’ to the normative text.

Further, ‘reserved resource’ and ‘detected reserved resources’ in the above agreement/WA have the same meaning. No matter it is specified in note-based or normative manner, they need a uniform description. To further distinguish from ‘reserved resource of its own’ in intra-UE LBT blocking issue, a straight way it to be described as ‘detected resource reserved by another UE’s SCI’. 

Proposal 11: For Type 1 LBT blocking issue, for both option 1 and option 2, the procedure of avoiding/prioritizing performed by UE are captured in normative text, as following TP.

We provide the Text Proposal for section 5.22.1.1 of TS 38.321 below.
---------------------------- Start of Text Proposal for TS 38.321 -----------------------------

< Unchanged parts are omitted >

5.22.1.1
SL Grant reception and SCI transmission
< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
< Unchanged parts are omitted >

3>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE when L1 SL priority value for the own transmission is higher than the L1 SL priority value of the detected resource reserved by another UE’s SCI.
NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.
NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).
NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

4>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI, prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE when L1 SL priority value for the own transmission is higher than the L1 SL priority value of the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
5>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI, prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, or an SL-CSI reporting is triggered, or a Sidelink DRX Command indication is triggered or a Sidelink Inter-UE Coordination Information reporting is triggered, or a Sidelink Inter-UE Coordination Request is triggered:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check: 

< Unchanged parts are omitted >

3>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE when L1 SL priority value for the own transmission is higher than the L1 SL priority value of the detected resource reserved by another UE’s SCI.
NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.
NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).
NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

4>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI, prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE when L1 SL priority value for the own transmission is higher than the L1 SL priority value of the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
5>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI, prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer.
< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ----------------------------------

3
Conclusion

In this contribution, we discussed the open issues for SL consistent LBT failure and LCP enhancement, and provide corresponding proposals:
SL C-LBT failure cancellation for mode 2 RRC_CONNECTED UE
Observation 1: For mode 2 RRC_CONNECTED UE, in the current running CR, SL C-LBT failure is cancelled when the recovery timer expires, which leads to repeated SL C-LBT failure MAC CE reporting.
Proposal 1: For mode 2 RRC_CONNECTED UE, SL C-LBT failure MAC CE reporting is cancelled when it is reported to the gNB. 
Proposal 2: For mode 1, SL C-LBT failure MAC CE reporting is cancelled when it is reported to the gNB same as mode2.
SL C-LBT failure handling considering HARQenabled LCH
Observation 2: RRC_IDLE/INACTIVE UE has HARQenabled LCH(s), if SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH, SL RLF won’t be triggered but no available resource can be used for transmitting data from HARQenabled LCH.

Proposal 3: For RRC_IDLE/INACTIVE UE, if SL C-LBT failure is detected for all the RB sets in RP with PSFCH, but there are still available RB set(s) in RP without PSFCH:

· ForUC connections whose LCHs are only configured with HARQenabled LCH(s), SL RLF should be triggered;

· For UC connections whose LCH are configured with both HARQenabled and HARQdisabled, the UE should release/suspend the DRBs of HARQenabled LCH(s), indicate the release/suspend of the QoS flow corresponding to the released/suspended DRBs to the upper layers, and reset the MAC.
Timing to perform LBT
Observation 3: If the LBT is perform in the timing of triggering resource (re)selection when the data is available in LCH, the UE will have enough time to occupy/choose the channel, which can increase the success probability of LBT and improve the performance of SL-U transmission in mode 2. 

Proposal 4: For early LBT procedure before the MAC PDU assembly, the CAPC used in type 1 LBT is the CAPC of the LCH corresponding to the data that triggers resource (re)selection.

Proposal 5: In addition to MCSt, when UE performs LBT in the timing of triggering resource (re)selection when the data is available in LCH, only LCHs with lower or equal CAPC than the CAPC value of the LCH corresponding to the data that triggers resource (re)selection, can be selected in SL LCP.

Resource (re)selection
Proposal 6: Confirm the working assumption that trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure.
Proposal 7: UE triggers a resource reselection if C-LBT failure was detected in a RB set after a candidate resource of a transmission was selected in the RB set.
Counter for transmission number
Proposal 8: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:

· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed.

Handling of reaming slot(s) of TB which is transmitted successfully in MCSt
Observation 4: If the remaining slot(s) are not used, the transmission for other TB(s) may be failure caused by the failure of type-2 LBT.

Proposal 9:  To handle the remaining slot(s) in case transmission is successful for one TB in MCSt, two options can be considered:

· Option 1: Still perform retransmission for this TB in the remaining slot(s)

· Option 2: Perform transmission for other TB in the remaining slot(s) (i.e., LCP is enhanced, selects the LCHs with lower or equal CAPC than the CAPC value used for LBToperation for the MCSt)
COT sharing for mode-1
Observation 5: Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used in a high probability, which further degrades the performance of whole COT sharing.

Proposal 10:  To improve the whole performance of COT sharing in mode-1, two options can be considered:

· Option1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.

· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size.
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