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1. Introduction
Regarding UE behaviour upon consistent UL LBT failures, there are some agreements reached by RAN2 [1] [2] [3]: 
1   Consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF 
-    Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection
-   The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
-   The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF
In the following, we would like to discuss what the impact of MAC specification is due to these agreements and to make some proposals regarding UE actions upon consistent UL LBT failures.
2. Discussion
2.1 A recovery mechanism in MAC
According to abovementioned agreements, we should adopt a recovery mechanism in MAC to handle the consistent UL LBT failures. 
The recovery mechanism in MAC to handle the consistent UL LBT failures has the following options:
· Option 1: MAC entity indicates consistent UL LBT failures to RRC and RLF is declared in RRC. In this case, UE behaviour in RRC when RLF is declared can be reused so that RRC in UE can handle the consistent UL LBT failures. For example, RRC connection re-establishment procedure is initiated if MAC entity indicates that consistent UL LBT failures occur on PCell.
· Option 2: MAC entity switches the active UL BWP to another UL BWP available and initiates a Random Access procedure on the target BWP
· Option 3: MAC entity selects the SUL carrier and performs a Random Access procedure on the SUL carrier
In option 1, actually there is no recovery mechanism in MAC and the recovery of consistent UL LBT failures is performed in RRC. It seems larger delay is incurred compared to a recovery mechanism in MAC. So a MAC recovery mechanism to handle the consistent UL LBT failures is required, i.e. option 1 is excluded. 
In option 2, active UL BWP switch is used to handle consistent UL LBT failures. Based on RAN2 agreements, consistent UL LBT failures are identified per BWP. It seems BWP switch makes UE using another UL BWP for UL transmission instead the current active UL BWP where consistent UL LBT failures occur. In order to perform active UL BWP switch, MAC entity initiates a random access procedure over another configured BWP where no consistent UL LBT failures are detected when there are consistent UL LBT failures on the current active UL BWP. For example, the target UL BWP could be a BWP configured with PRACH occasions which could be the dedicated RA resource for consistent UL LBT failures recovery. Thus the network can know there are consistent UL LBT failures on current active UL BWP and can switch the active DL BWP to BWP corresponding to the UL BWP where RA preamble is transmitted using the dedicated RA resource for consistent UL LBT failures recovery.
Besides, it was already captured that MAC entity can switch the active UL BWP to another BWP to perform the RA procedure in current BWP operation in MAC specification [4]. It means RAN2 only needs to introduce a trigger for BWP switch, i.e. consistent UL LBT failures, and thus specification impact is limited. 
Based on these analyses, we propose to perform active BWP switch in order to handle consistent UL LBT failures.
Proposal 1: Active BWP switch is used to handle consistent UL LBT failures when there is another BWP available.
Considering only the RA procedure triggered by PDCCH order is supported for SCell, UE MAC cannot  initiate RA procedure in order to handle the consistent UL LBT failures. So the MAC recovery mechanism only is applicable for special cell(s), i.e. PCell and PSCell.
Proposal 1bis: The recovery mechanism in MAC is applicable for both PCell and PSCell.
In option 3, MAC entity will switch to SUL carrier from normal UL carrier in order to handle the consistent UL LBT failures on normal UL. On one hand, in NR, SUL carrier is introduced by RAN1 for UL coverage enhancement. However, in NR-U, the transmit power for both gNB and UE is limited and thus SUL carrier is not needed to be configured with the UE. So whether UE will be configured with SUL in NR-U needs to be clarified firstly. 
Proposal 2: It is clarified whether SUL carrier should be supported in NR-U.
On the other hand, in NR, PUCCH, PUSCH and PRACH can be configured for SUL. Either SUL or normal UL is configured with PUCCH, i.e. PUCCH can only be configured for only one of the two ULs of the cell (PCell, PSCell or PUCCH SCell). The PUCCH switch between SUL and normal UL is performed by network reconfiguration. For PUSCH, the network can schedule either SUL or normal UL for data transmission. In summary, the network can control which carrier is used for PUCCH and PUSCH. However, the UE can select SUL or normal UL to perform random access procedure based on the RSRP of the downlink pathloss reference if the carrier for RA procedure is not explicitly signalled by the network.
In NR-U, if the mechanism in NR is reused as much as possible, RA procedure can be used for carrier switch. The UE can select SUL carrier to perform RA procedure when consistent UL LBT failures are detected on normal UL. Based on these, the network can recognize that there could be something wrong on the normal UL and then the network can reconfigure SUL with PUCCH configuration to the UE or can schedule PUSCH transmission on SUL. It means enhancements to UL carrier selection procedure are required if option 3 is applied.
Observation 1: Enhancements to UL carrier selection are needed if MAC entity selects the SUL carrier and performs a Random Access procedure on the SUL carrier in order to handle consistent UL LBT failures on normal UL carrier.
2.2 Interaction between MAC and RRC
According to RAN2 agreements that “Consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF”, consistent UL LBT failures can eventually lead to RLF. RLF is detected in RRC while consistent UL LBT failures are detected in MAC. So the interaction between MAC and RRC is required. 
If proposal 1 and proposal 1bis are agreed, it is reasonable that RLF is declared when consistent UL LBT failures occur on all configured UL BWPs for special cell. 
Proposal 3: MCG RLF is declared when consistent UL LBT failures on all configured UL BWPs for PCell are indicated by MAC. SCG RLF is declared when consistent UL LBT failures on all configured UL BWPs for PSCell are indicated by MAC.
In addition, it is agreed that “The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells” at last RAN2 meeting. It means MAC should provide some information to RRC regarding the occurrence of consistent UL LBT failures for PSCell and SCells so that the UE can provide them to network. At least, cell identifier information is provided to RRC. If proposal 1bis is agreed, i.e. active BWP switch is performed upon consistent UL LBT failures occur on PSCell, BWP information where the failures are detected and failures type is provided to RRC as well. 
Proposal 4: MAC should provide some information regarding the occurrence of consistent UL LBT failures for PSCell and SCells, e.g. cell identifier information, BWP information to RRC so that the UE can provide these information to network.
3. Summary
In this contribution, we discuss what the potential impact of MAC specification is due to consistent UL LBT failures related agreements reached in RAN2 and make the following observation and proposals regarding UE actions upon consistent UL LBT failures:
Proposal 1: Active BWP switch is used to handle consistent UL LBT failures when there is another BWP available.
Proposal 1bis: The recovery mechanism in MAC is applicable for both PCell and PSCell.
Proposal 2: It is clarified whether SUL carrier should be supported in NR-U.
Observation 1: Enhancements to UL carrier selection are needed if MAC entity selects the SUL carrier and performs a Random Access procedure on the SUL carrier in order to handle consistent UL LBT failures on normal UL carrier.
Proposal 3: MCG RLF is declared when consistent UL LBT failures on all configured UL BWPs for PCell are indicated by MAC. SCG RLF is declared when consistent UL LBT failures on all configured UL BWPs for PSCell are indicated by MAC.
Proposal 4: MAC should provide some information regarding the occurrence of consistent UL LBT failures for PSCell and SCells, e.g. cell identifier information, BWP information to RRC so that the UE can provide these information to network.
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