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Introduction

During previous RAN2#120 meeting,  some agreements on LBT and COT sharing have been reached as below:

Agreements on cast type/DST/unicast link specific SL consistent LBT failure detection 

1: 
Working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.

Agreements on mode 2 UE in RRC connected

1: 
In SL-U, support the mechanism that a mode-2 UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure to the gNB.
Agreements on SL COT sharing

1: 
RAN2 will study whether/how LCP is impacted from COT sharing.

2: 
RAN2 will consider interaction between DRX operation and shared COT

3.     RAN2 will study whether/how LCP is impacted from COT sharing.  

In this contribution, we will discuss the potential impacts on MAC aspects on SL-U.
Discussion
Sidelink consistent LBT failure handling
During last RAN2#120 meeting, there is a working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link. Since most companies agree this WA and  NR-U  also adopts this principle, so it is reasonable to confirm this WA. 
Confirm the working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
According to current NR specification, when consistent uplink LBT failures are detected on SCell(s), the UE reports this to the corresponding gNB (MN for MCG, SN for SCG) via MAC CE on a different serving cell than the SCell(s) where the failures were detected.
During NR-U specification,when consistent uplink LBT failures are detected, the UE reports this to the corresponding gNB via MAC CE.

When it comes to SL-U, it is also agreed that both mode-1 and mode-2 UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure to the gNB. It is nature that the UE shall report SL-specific consistent LBT failures to the corresponding gNB via MAC CE, too. After that the gNB may consider to allocate sidelink resource from another sidelink resource pool or sidelink RB sets.

RAN2 is suggested to support reporting SL-specific consistent LBT failure to gNB via MAC CE. 

Moreover, during NR Uu, when consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, according to which the UE can try to perform consistent uplink LBT failure recovery. However, the granularity of (consistent) sidelink LBT failure is still under discussion in RAN1, it is likely that the  granularity of (consistent) sidelink LBT failure can be either SL resource pool or SL RB set. 

In our opinion, if SL-specific consistent LBT failure is detected in a SL resource pool or SL RB set, the UE should consider this SL resource pool or SL RB set to be unavailable sidelink resource. If the UE is configured with mode 2 RA, it may switch to other SL resource pool or SL RB set to perform sidelink transmission. When the channel status becomes not so congested in some unavailable sidelink resource pool or SL RB set, it can be reused again. RAN2 is suggested to study how to identify when the unavailable sidelink resource pool or SL RB set can be used again. For example, if the measured RSSI or CBR is lower than a threshold in the sidelink resource pool or SL RB set, the sidelink resource pool or SL RB set can be consider to be available.
If SL-specific consistent sidelink LBT failure is detected in a SL resource pool or SL RB set, the UE should consider this SL resource pool or SL RB set to be unavailable.
RAN2 is suggested to discuss the condition of the unavailable SL resource pool or SL RB set to be available again, e.g., the measured RSSI or CBR is lower than a threshold in the unavailable sidelink resource pool or SL RB set.
Impacts on Sidelink RLF due to LBT failure
According to current NR specification, the UE shall consider sidelink radio link failure to be detected for this destination in case of:

	1> upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or 
1> upon T400 expiry for a specific destination; or 
1> upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific 
destination has been reached;


As we know, T400 is stopped after RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink is received, LBT failure may cause that the peer UE can not send the RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink before T400 is expired. Similarly, LBT failure may cause the peer UE can not send HARQ feedback so that the number of consecutive HARQ DTX will be easier to reach the maximum value. In addition, if UE consider sidelink radio link failure to be detected for this destination, it shall release the DRBs, SRBs and PC5-RRC connection of this destination. In our opinion, it is reasonable to release the PC5-RRC connection due to bad radio channel quality, but it is unreasonable to release the PC5-RRC connection due to LBT failure of peer UE since the peer UE may not be far away. However, the UE may not be able to distinguish the case between bad radio channel quality and LBT failure according to current specification. 
LBT failure may cause T400 timer expiration and more numbers of consecutive HARQ DTX.

PC5-RRC connection should not be released due to LBT failure of peer UE since the peer UE may be not far away. 
In order to avoid releasing the PC5-RRC connection due to LBT failure, the UE may consider to increase or suspend the counter value of HARQ-DTX dependent on the result of the LBT. However, as we know, RAN1 is discussing multi-PSFCH occasions solution to avoid LBT failure for PSFCH, so it seems unnecessary to enhance the HARQ-DTX issue for the case of one-shot LBT failure. Nevertheless, if the channel is really congested, multi-PSFCH occasions solution also cannot solve LBT failure issue. In this case, SL-specific consistent LBT failure may be triggered. Thus, RAN2 is suggested to consider the impact on sidelink RLF for the case of SL-specific consistent LBT failure. 

RAN2 is suggested to consider the impacts on sidelink RLF for the case of SL-specific consistent LBT failure.
One direct solution is that the UE can suspend the HARQ-DTX counter or T400 timer for the destination associated to SL resource pool or SL RB set in which consistent LBT failure is triggered. As we discussed above, the SL resource pool or SL RB set will not be unavailable all the times, in case that they become available resource, the UE shall cancel suspending the HARQ-DTX counter or T400 timer.
UE can suspend the HARQ-DTX counter or T400 timer for the destination associated to SL resource pool or SL RB set in which consistent LBT failure is triggered, and cancel suspending the HARQ-DTX counter or T400 timer in case that the associated SL resource pool or SL RB set become available.
However, considering that TX UE and RX UE are in different locations and may be interfered by different devices, in some cases, even if SL-specific consistent LBT failure is triggered in RX UE, the TX UE may not detect LBT failure, so SL-specific consistent LBT failure detection in RX UE side does not mean SL-specific consistent LBT failure will be detected in TX UE side, and vice versa.
SL-specific consistent LBT failure detection in RX UE side does not mean SL-specific consistent LBT failure will be detected in TX UE side since they are in different locations and may be interfered by different devices.
Therefore, in order to know whether consistent LBT failure is really triggered by the RX UE, one direct way is that the RX UE can indicate the SL-specific consistent LBT failure to the TX UE.
As we know, detecting consistent LBT failure means the channel is really congested, if there are other available SL resource pool or SL RB set, the RX UE may switch to other available SL resource pool or SL RB set to perform sidelink transmission in case of consistent LBT failure triggered in current SL resource pool or SL RB set. Then the RX UE can send the SL-specific consistent LBT failure indication to the TX UE via the new available SL resource pool or SL RB set. 

UE can send the SL-specific consistent LBT failure indication to the peer UE via another available SL resource pool or SL RB set. 

After the TX UE knows that SL-specific consistent LBT failure is detected by the RX UE, it can also suspend the HARQ-DTX counter or T400 timer for the destination. However, RAN2 shall further discuss when to cancel suspending the  HARQ-DTX counter or T400 timer. Alternatively, the TX UE can also consider to reset the HARQ-DTX counter or T400 timer, by this way, the UE can extend the time of keeping the PC5 link and have more waiting time for link recovery.

After the TX UE knows that SL-specific consistent LBT failure is detected by the RX UE, it can suspend the HARQ-DTX counter or T400 timer for the destination.  Alternatively, the TX UE can also consider to reset the HARQ-DTX counter or T400 timer by which the UE can extend the time of keeping the PC5 link and have more waiting time for link recovery.
LBT failure impact on Mode 1 Resource allocation
During NR-U, in order to provide more transmission occasions for physical layer, a single DCI can be used to schedule multiple PUSCH. It is agreed that for multi-TTI UL grant, UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a TB pending for transmission in a HARQ process due to a failed LBT in a different HARQ process. In TS38.321, the related description is as below:
	NOTE:
When a single DCI is used to schedule multiple PUSCH, the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a new TB on any HARQ process in the grants that have the same TBS, the same RV and the NDIs indicate new transmission.


During NR-U, When a single DCI is used to schedule multiple PUSCH, the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s).
However, during current NR sidelink specification, when a single DCI schedules multiple PSSCH, it can be only used for initial transmission and re-transmission for a same TB. Whether multiple PSSCH indicated in a single DCI can be used to transmit different TB is still under the discussion in RAN1. RAN2 should wait for RAN1’s progress on  multiple PSSCH schedule issue.
RAN2 is suggested to wait for RAN1’s progress on  multiple PSSCH schedule issue.
During NR uplink, since some HARQ process id configured for a configured uplink grant may also be used for dynamic grant, the UE does not know whether a new transmission can be performed for each configured uplink grant if the buffer of associated HARQ process is not empty. So that configuredGrantTimer is introduced and the UE can determine new transmission can be performed on the configured uplink grant if the associated configuredGrantTimer is not running. During NR-U, for a CG transmission, the UE cannot know whether the uplink transmission is decoded successful in the gNB if PDCCH is not received for a while since an implicit “NACK HARQ feedback”is used in NR-U. Then CG retransmission timer is introduced to help UE decide when can perform retransmission if “ACK/NACK HARQ feedback” is not received.  For example, the UE is allowed to perform re-transmission for a MAC PDU on the configured grant while the associated configuredGrantTimer is running and cg-RetransmissionTimer is not running.

When it comes to SL, in the HARQ feedback enabled case, if no feedback or NACK feedback on PSFCH is received, the UE will deliver a NACK to the corresponding sidelink process. So when can perform retransmission depends on the PSFCH occasion. In addition, since configuredGrantTimer is also not introduced in NR sidelink, the UE cannot determine whether perform re-transmission for a MAC PDU on the configured grant based on only cg-RetransmissionTimer. Therefore, the NRU-like  cg-RetransmissionTimer is unnecessary for NR-U.
During NR-U, the UE is allowed to perform auto re-transmission for a MAC PDU on the configured grant while the associated configuredGrantTimer is running and cg-RetransmissionTimer is not running. However, configuredGrantTimer is also not introduced in NR sidelink and when can perform SL retransmission depends on the PSFCH occasion.
Not introduce  NRU-like cg-RetransmissionTimer for SL -U.
As we know, during current NR SL specification, some kind of auto re-transmission is supported. UE can determine PSCCH duration(s) and PSSCH duration(s) for initial transmission and one or more retransmissions of a single MAC PDU using a received sidelink grant or a stored configured grant. The UE can decide whether using the allocated grant to perform re-transmission based the result of initial transmission. However, due to DCI format constrain, at most three PSSCH  transmission opportunities are configured in a DCI, which means at most two configured grants can be used for re-transmission for a MAC PDU. The auto re-transmission resource may be not enough.

At most two configured sidelink grants can be used for auto re-transmission for a MAC PDU in current NR SL specification, which may be not enough.
In order to provide more configured grants used for auto re-transmission for a MAC PDU, following two options can be considered:

Option 1: Modify DCI format to support scheduling more PSSCH for re-transmission 

Option 2: reuse NR-U solution, allow UE using any suitable CG grant for re-transmission

For option 1, as we know, it is still under the discussion in RAN1. however, if DCI support scheduling more PSSCH for re-transmission, but if the LBT succeed in the first transmission resource, how to use the left re-transmission resource shall be discussed after this option is adopted.
For option 2, during current NR SL specification, the usage of configured sidelink grants have some constrains, e.g., the UE is not allowed to perform re-transmission in the next configured sidelink grant period, and for each configured sidelink grant period, the HARQ Process ID is associated with the first slot of an SL transmission.  In order to provide more re-transmission occasions on configured sidelink grant for a sidelink MAC PDU, we can consider to change above constrains, i.e., the UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. However, even if the UE is allowed to use more configured sidelink grants to perform re-transmission, it also has some constrains, during the NR-U, the UE is allowed to perform re-transmission for a MAC PDU on the configured grant while the associated configuredGrantTimer is running and cg-RetransmissionTimer is not running, but configuredGrantTimer is not introduced in NR SL, so that the same mechanism is not suitable for SL. Considering that sl-CG-MaxTransNumList which indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant is supported, we can just keep this IE as the constrain of using configured sidelink grants to perform re-transmission. However, according to current specification, the number of transmission times of a TB will be incremented by 1 if the transmission of the MAC PDU is performed regardless of LBT detection result. In our opinion, since LBT failure  may happen frequently in SL-U, the number of transmission times of the TB is very easy to reach the maximum value even if the UE only perform a few retransmissions in PHY. Therefore, if current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured grant, RAN2 should discuss whether the number of transmission times of this TB shall be incremented by 1 in case that  LBT failure  indication is received from lower layers.

During NR SL, sl-CG-MaxTransNumList is used to configure the maximum number of times that a TB can be transmitted using configured sidelink grant.
UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. 
Current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured sidelink grant.
RAN2 is suggested to discuss whether the number of transmission times of a TB shall be incremented by 1 or not in case that  LBT failure  indication is received from lower layers.
In addition, if the HARQ process id is still associated with the slot index, the configured sidelink grant associate with HARQ process id-x can not be used for re-transmission of TB in other HARQ process id, this also have constrains on auto re-transmission on  configured sidelink grant. Considering that in NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot, the same solution can be reused.

During NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot.

UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured sidelink grant configuration.

LBT impact on Mode2 Resource allocation
When UE performs communication on unlicensed carrier, UE can occupy the transmission duration of the SL transmission burst for at most Channel Occupancy Time (i.e. COT) in case of Type1 LBT success or receiving the COT shared by other UE.

According to current specification, UE select the resource randomly from candidate resource set indicated by PHY entity. This may result in the fact that the selected resources are not within same COT. Then for each transmission resource, UE needs more times to perform type1 LBT. Besides, UE may only performs one transmission within reserved COT and the other resources within the reserved COT is wasted.

Therefore, in order to maximize the resource usage of occupied COT, it would be better to take COT into consideration during the sidelink resource selection.
To maximize the resource usage of occupied COT, RAN2 is suggested to take COT into consideration during the sidelink resource selection.

According to current specification, the resource selection in mode2 can be summarized as following:

Step1: select the data transmission parameter including HARQ retransmission number, the resource reservation interval, etc.

Step2: in PHY layer, use the selected data transmission parameter to determine the candidate resource set.

Step3: select the initial transmission transmission from the determined candidate resource set, 

Step4: if needed, select multiple re-transmission resource from the determined candidate resource set for the selected initial transmission resource in step3. The number of re-transmission resource depends on the selected HARQ re-transmission number in step1.

Step5: if needed, select periodic transmission resource from the determined candidate resource set. The period depends on the selected resource reservation interval in step1.

Based on the selected number of re-transmission, mode2 UE can select more than one transmission resource for one MAC PDU. The number of re-transmission is generally determined during resource selection. However, if UE still can not transmit the packet successfully by using the selected number of re-transmisison resources, UE can only drop the packet since no more re-transmisison resource is available.
UE can select more than one transmission resource for one MAC PDU, which is determined during resource selection. 
According to NR-U specification and current agreements on SL-U, upon MAC entity indicate a transmission to the lower layer, the lower layer may perform an LBT procedure. However, the transmission may be not performed by lower layers if the channel is identified as being occupied, i.e. LBT failure. 

When it comes to SL-U, if LBT failure happens, UE can not perform sidelink transmission and the corresponding sidelink grant is wasted. We think this is not fair for the MAC PDU, since the actual number of transmission is smaller than the allowed transmisison number, the MAC PDU lost one or possible more transmission opportunities due to LBT failure. In an extreme case, LBT failure may happens on all transmission resource for this MAC PDU. For example, supposing that the maximum transmission number is 4, then UE select four transmission resources for a MAC PDU. However, due to LBT failure, all these four transmission resources are wasted and unused, then the actual transmission number of this MAC PDU is ZERO which is much less than the configured maximum transmission number. 
If LBT failure happens, it will lose one or more transmission opportunities for a MAC PDU, the actual number of transmission is smaller than the allowed transmisison number.

In R16, UE can preform pre-emption or re-evaluation procedure to double check whether the selected resource is occupied by other UE. If UE finds the selected resource is occupied by other UE(i.e. pre-empted or re-evaluated is indicated from PHY layer for the selected resource), UE can remove the selected resource and select another resource to replace the removed resource.
In current specification, if the selected resource is occupied by other UE(i.e. pre-empted or re-evaluated is indicated from PHY layer for the selected resource), UE can remove the selected resource and select another resource to replace the removed resource.

Similar mechanism may be considered for SL-U. For example, if LBT failure happens, UE may re-select other available resources to compensate the transmission opportunity of the MAC PDU, like what we did in pre-emption or re-evaluation.

If LBT failure happens, it is suggested for UE to re-select an available resource to replace this LBT failure resource. 

MAC impacts from COT sharing
DRX impacts from COT sharing
During last RAN2#120 meeting, it is agreed that RAN2 will consider interaction between DRX operation and shared COT. As we know, TX side UE or gNB will configure SL DRX for RX UE  based on the traffic pattern of TX UE and the SL DRX assistant information from RX UE. So it means that traffic pattern of TX UE is very likely in the active time of RX UE. If RX UE has acquired a COT resource when it works as a TX UE, it can also be an initiating UE to initiate a COT shared with one or multiple responding UEs, however, if the COT resource is not in the active time of the RX UE, it is likely that the TX UE has no traffic to the RX UE at that time. So it seems unnecessary for a RX UE to initiate a COT shared which is not in the active time of its own.  
TX side UE or gNB will configure SL DRX for RX UE based on the traffic pattern of TX UE and the SL DRX assistant information from RX UE, which means that traffic pattern of TX UE is very likely in the active time of RX UE based on SL DRX configuration. 

UE should not initiate a COT shared which is not in the active time of its own.  
COT waste issue
When UE obtains a COT on SL-U, it can initiate a COT shared with one or multiple responding UEs. As we know, during NR-U, the gNB can know which UE needs the COT resource based on the BSR reported by the UE. However, for NR sidelink,  an COT initiating UE (especially a SL DRX-incapable UE) may not know the traffic pattern or buffer size status of peer UE. If there are multiple candidate responding UEs, it is hard to determine which UE should be selected to initiate a COT shared with. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted. To solve this issue, it is suggested that the candidate COT responding UE can send COT assistant information such as traffic pattern to the candidate COT initiating UE. Based on the COT assistant information, COT initiating UE knows which UE should be selected as COT responding UE in case there are multiple candidate responding UEs.

 For NR sidelink,  a COT initiating UE may not know the traffic pattern or buffer size status of candidate COT responding UEs. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted.
A candidate COT responding UE can send COT assistant information such as traffic pattern to a candidate COT initiating UE.
COT lost issue
When UE performs sidelink communication on unlicensed carrier, UE can obtain a COT if LBT type1 is successful or UE receives a COT shared by other UE. Within the COT, UE can perform transmission directly or perform type 2 LBT which may need less time for sensing compared with type 1 LBT. However, if UE does not transmit the packet within the COT, UE may lose the COT since the other sidelink UE or Wifi device may consider the channel is IDLE and then occupy the channel. 

When UE obtain a COT, either obtained by itself (type1 LBT) or shared by other UE(type2 LBT), it may lose the COT if it does not transmit the packet within the COT.
As we discussed above, UE can select more than one transmission resource for one MAC PDU. However, the re-transmission of the MAC PDU may be not needed if ACK is received. In this case, UE will flush the HARQ buffer and ignore/clear the remaining re-transmission resource if any for this MAC PDU.

UE may flush the HARQ buffer and ignore/clear the remaining selected re-transmission resource if previous transmission is successful.
Suppose the selected transmission resource is ignored, no MAC PDU can be transmitted. In this case, if the transmission resource is within a occupied COT, UE may lose the occupied COT. This is not expected for UE. From the perspective of UE, it needs to spend more time to re-perform type1 LBT procedure if the COT is lost. Additionally, as we described above in step5, UE may select period transmission resource with a given resource reservation interval. Other sidelink UEs can deduce the period resource reserved by this UE based on the periodicity information included in SCI. Upon the transmission resource is ignored, corresponding SCI is not transmitted and remaining re-transmission resource will be cleared, however the periodical transmission resources are still reserved. Then other sidelink UE may reserve same future resource, which cause transmission collision. For example, UE-1 selects the transmission resource 1,2,3,4 and periodical resource 8,9,10,11. If transmission on resource 1 is successful, then resource 2,3,4 will be cleared. SCI will not transmitted on resource 2,3,4. However, resource 8,9.10,11 are still reserved by UE-1. Due to lack of SCI transmission on 2,3,4, another UE-2 may considers the 8,9,10,11 are IDLE.
The ignored/clear transmission resource may cause COT lost and transmission collision.

Therefore, to avoid possible COT lost and transmission collision due to ignore/clear the re-transmission resource,if the transmission of MAC PDU is success, e.g. ACK is received, and there are remaining resource selected for re-transmission of this MAC PDU, it is suggested not to clearer the remaining re-transmission resource and use these remaining re-transmission to transmit another new MAC PDU.  By adopting this, UE has more opportunities to perform type2 LBT within a COT, so that UE can hold this COT as long as possible.
To avoid COT lost due to ignore/clear the remaining re-transmission resource, remaining re-transmission resource can be used as the transmission resource for another new MAC PDU.

LCP impact from COT sharing
In previous RAN2 meeting, following agreement is made for future study:

	RAN2 will study whether/how LCP is impacted from COT sharing.  


From our perspective, COT sharing information provides another channel access method for a transmission resource, i.e. with COT sharing, type2 LBT can be performed. And logical channel prioritization is used to select appropriate logical channels to be used for MAC PDU assembly. We do not see the strong association between LCP and COT sharing.
Some companies think that Type2 LBT procedure requires a shorter LBT duration which may increase the success probability of LBT. And if there is a MAC PDU with CAPC value larger than the CAPC value indicated by the shared COT, the COT responding UE cannot transmit the generated MAC PDU based on the type 2 LBT and the corresponding shared COT is lost.

However, from our view, UE may monitor the channel occupation status and performs the type 1 LBT and type 2 LBT continuously. It means that the LBT procedure is not triggered only after obtaining the MAC PDU. Based on this assumption, after the MAC PDU is generated, UE may check whether the monitored IDLE duration meet the condition of type 2 LBT or type1 LBT one by one. If type2 LBT condition is met, UE can transmit the MAC PDU with the shared COT. If the type2 LBT is failure, UE can still transmit the MAC PDU if type1 LBT is success and the shared COT is not totally wasted.

As shown in Figure 1, UE has performed LBT on slot1-8 and received a shared COT with CAPC value 2. Then UE finds that the 5 slots(slot1,3,5,6,7) are IDLE and 3 slots(slot 3,4,8) are BUSY. In slot 9, MAC PDU with CAPC value 3 is generated. 

Supposing that Type1 LBT requires 5 IDLE slots are monitored and type2 LBT requires 3 IDLE slots are monitored. In this case, for this MAC PDU, although the shared COT can not be used due to lower CAPC priority(higher CAPC value), the MAC PDU can still be transmitted on slot 9 since type1 LBT condition is met(i.e. UE has monitored 5 IDLE slot = required 5 IDLE slot of type1 LBT). And since LBT on slot 9 is successful, the shared COT is still available.
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Figure 1. Illustration of LBT procedure

UE may monitor the channel occupation status and performs the type 1 LBT and type 2 LBT continuously. After generating the MAC PDU, UE may check whether the monitored IDLE duration meet the condition of type 2 LBT or type1 LBT one by one. If the type2 LBT is failed, UE can still transmit the MAC PDU if type1 LBT is success and the shared COT is not totally wasted.

Additionally, same issue also exists in Uu interface, and LCP in Uu interface does not take COT sharing information into consideration.

LCP in NR-U does not take COT sharing information into consideration.

Finally, from our view, LCH priority is the most important factors during LCP to ensure the fairness. Taking COT sharing information into consideration during LCP may break such principle, i.e. LCH with lower priority occupies the transmission resource, which is not fair.. 
Taking COT sharing information into consideration during LCP may cause LCH with lower priority occupy the transmission resource, which is not fair. 
LCP does not take COT sharing into consideration.
Conclusion
In this contribution, we have following observations and proposals:

Confirm the working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.
During NR-U specification,when consistent uplink LBT failures are detected, the UE reports this to the corresponding gNB via MAC CE.

RAN2 is suggested to support reporting SL-specific consistent LBT failure to gNB via MAC CE. 

If SL-specific consistent sidelink LBT failure is detected in a SL resource pool or SL RB set, the UE should consider this SL resource pool or SL RB set to be unavailable.
RAN2 is suggested to discuss the condition of the unavailable SL resource pool or SL RB set to be available again, e.g., the measured RSSI or CBR is lower than a threshold in the unavailable sidelink resource pool or SL RB set.
LBT failure may cause T400 timer expiration and more numbers of consecutive HARQ DTX.

PC5-RRC connection should not be released due to LBT failure of peer UE since the peer UE may not be far away. 
RAN2 is suggested to consider the impacts on sidelink RLF for the case of SL-specific consistent LBT failure.
UE can suspend the HARQ-DTX counter or T400 timer for the destination associated to SL resource pool or SL RB set in which consistent LBT failure is triggered, and cancel suspending the HARQ-DTX counter or T400 timer in case that the associated SL resource pool or SL RB set become available.
SL-specific consistent LBT failure detection in RX UE side does not mean SL-specific consistent LBT failure will be detected in TX UE side since they are in different locations and may be interfered by different devices.
UE can send the SL-specific consistent LBT failure indication to the peer UE via another available SL resource pool or SL RB set. 

After the TX UE knows that SL-specific consistent LBT failure is detected by the RX UE, it can suspend the HARQ-DTX counter or T400 timer for the destination.  Alternatively, the TX UE can also consider to reset the HARQ-DTX counter or T400 timer by which the UE can extend the time of keeping the PC5 link and have more waiting time for link recovery.
During NR-U, When a single DCI is used to schedule multiple PUSCH, the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s).
RAN2 is suggested to wait for RAN1’s progress on  multiple PSSCH schedule issue.
During NR-U, UE is allowed to perform auto re-transmission for a MAC PDU on the configured grant while the associated configuredGrantTimer is running and cg-RetransmissionTimer is not running. However, configuredGrantTimer is also not introduced in NR sidelink and when can perform SL retransmission depends on the PSFCH occasion.
Not introduce  NRU-like cg-RetransmissionTimer for SL -U.
At most two configured sidelink grants can be used for auto re-transmission for a MAC PDU in current NR SL specification, which may be not enough.
During NR SL, sl-CG-MaxTransNumList is used to configure the maximum number of times that a TB can be transmitted using configured sidelink grant.
UE is allowed to use the configured sidelink grant in the next period to perform re-transmission. 
Current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured sidelink grant.
RAN2 is suggested to discuss whether the number of transmission times of a TB shall be incremented by 1 or not in case that  LBT failure  indication is received from lower layers.
During NR-U, the UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration, there is no association between HARQ Process ID and slot.

UE can implementation selects an HARQ Process ID among the HARQ process IDs available for the configured sidelink grant configuration.

To maximize the resource usage of occupied COT, RAN2 is suggested to take COT into consideration during the sidelink resource selection.
UE can select more than one transmission resource for one MAC PDU, which is determined during resource selection. 
If LBT failure happens, it will lose one or more transmission opportunities for a MAC PDU, the actual number of transmission is smaller than the allowed transmisison number.

In current specification, if the selected resource is occupied by other UE(i.e. pre-empted or re-evaluated is indicated from PHY layer for the selected resource), UE can remove the selected resource and select another resource to replace the removed resource.

If LBT failure happens, it is suggested for UE to re-select an available resource to replace this LBT failure resource. 

TX side UE or gNB will configure SL DRX for RX UE based on the traffic pattern of TX UE and the SL DRX assistant information from RX UE, which means that traffic pattern of TX UE is very likely in the active time of RX UE based on SL DRX configuration. 

UE should not initiate a COT shared which is not in the active time of its own.  
 For NR sidelink,  an COT initiating UE may not know the traffic pattern or buffer size status of candidate COT responding UEs. If the selected COT responding UE has no available data to send during the shared COT, this COT will be wasted.
A candidate COT responding UE can send COT assistant information such as traffic pattern to a candidate COT initiating UE.
When UE obtain a COT, either obtained by itself(type1 LBT) or shared by other UE(type2 LBT), it may lose the COT if it does not transmit the packet within the COT.
UE may flush the HARQ buffer and ignore/clear the remaining selected re-transmission resource if previous transmission is successful.
The ignored/clear transmission resource may cause COT lost and transmission collision.

To avoid COT lost due to ignore/clear the remaining re-transmission resource, remaining re-transmission resource can be used as the transmission resource for another new MAC PDU.
UE may monitor the channel occupation status and performs the type 1 LBT and type 2 LBT continuously. After generating the MAC PDU, UE may check whether the monitored IDLE duration meet the condition of type 2 LBT or type1 LBT one by one. If the type2 LBT is failed UE can still transmit the MAC PDU if type1 LBT is success and the shared COT is not totally wasted.

LCP in NR-U does not take COT sharing information into consideration.

Taking COT sharing information into consideration during LCP may cause LCH with lower priority occupy the transmission resource, which is not fair. 
LCP does not take COT sharing into consideration.
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