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Introduction
In RAN2#107bis, the following agreements on consistent UL LBT failure were made [2]:
	RAN2#107bis agreement
1.	MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2.	The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3.	The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 
4.	When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5.	“N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6.    When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell



In RAN2#108, the following agreements on consistent UL LBT failure were made [3]:
	RAN2#108 agreement
1.	UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.
2.	MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.
3.	The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
4.	The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  
5.	As a baseline, the format of the LBT failure MAC CE is a bitmap to indicate if corresponding serving cell has declared consistent LBT failure.
6.	Cancel the consistent LTB failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
[bookmark: OLE_LINK6]7.	When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure.  
8.	FFS When UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated.  
9.	A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 
10.	No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used


In this paper, we further discuss remaining issues on LBT failure MAC CE based on the above agreements and provide our proposals.
LBT failure MAC CE
Transmission of LBT failure MAC CE for SpCell on SCell
In last RAN2 meeting, it was agreed that when consistent LBT failure is detected on SpCell, UE triggers MAC CE to indicate on which serving cell LBT failure happened. The MAC CE is sent on the BWP that the UE switched to during RA procedure. 
However, it remains unclear in this case whether the triggered LBT failure MAC CE can be transmitted on SCells or not. Actually before UE performs BWP switch, if there is configured grant or dynamic grant for new transmission on a SCell which does not suffer from consistent LBT failure and the UL-SCH resources can accommodate the LBT failure MAC CE plus its subheader as a result of logical channel prioritization, there is no motivation to prevent the UE from transmitting the LBT failure MAC CE on this SCell as early transmission means early notification of the status of each serving cell to the network. Therefore, we have the following proposal.
Proposal 1: When consistent UL LBT failure is declared on SpCell, the UE can transmit the LBT failure MAC CE indicating the SpCell UL LBT failure on a SCell without consistent UL LBT failure.
Guard Timer for LBT failure MAC CE
However, even after the transmission of the LBT failure MAC CE on SCell, UE can not only rely on the network for recovery as it is possible that there is no indication for BWP switching after quite a long time. In this case, a guard period is needed during which UE waits for the instruction from the network without performing BWP switching. While if no indication is received until the end of this period, UE performs BWP switching and initiates RACH autonomously. In this case, the LBT failure MAC CE is sent on the BWP that the UE switched to during RACH procedure. If 4-step RACH is performed, then the LBT failure MAC CE is carried in Msg3, while if 2-step RACH is performed, it is carried in MsgA. However if the indication for BWP switching is received before the end of the guard timer, UE stops the guard timer and performs BWP switching.
Proposal 2: A guard timer on SCell where MAC CE is transmitted is used to control the BWP switching and RACH for LBT failure recovery on SpCell.
Proposal 3: The guard timer is started upon transmission of LBT failure MAC CE on SCell and stopped upon reception of BWP switching command from the network.
Proposal 4: Upon the expiry of the guard timer, the UE performs BWP switching and RACH procedure in another BWP. 
Another case is that, when consistent LBT failure is detected on SpCell and UE performs BWP switching and initiates RACH, during the RACH procedure, if there is available uplink resource on a SCell which does not suffer from consistent LBT failure, whether it is allowed to transmit the LBT failure MAC CE on SCell also remains unclear. Actually, if the time domain of the available resource is in front of that of the uplink grant received in RAR, we support to transmit the LBT failure MAC CE on SCell for quick notification. In this case, the LBT failure MAC CE will not be transmitted during the RACH procedure but as BWP switching has already been initiated, the UE needs to finish the RACH procedure in order to inform the NW the switched BWP.
Proposal 5: LBT failure MAC CE indicating the SpCell is transmitted on a SCell without consistent UL LBT failure if the time domain of the available resource is before that of the uplink grant received in RAR.
LBT failure cancelation 
In addition, another issue needs to be discussed is whether to cancel the consistent LBT failure status of a certain SCell if UE receives DCI for BWP switching on this SCell before the LBT failure MAC CE is generated as shown in Figure 1. Actually the NW may inform the UE to switch the BWP due to some service type change and is not aware of the LBT problem at all. Since the UE switches to the new BWP which has not suffered from the consistent LBT failure, there seems no reason to still set the LBT failure indication of this serving cell to “TRUE” as UE already recovered and the LBT failure MAC CE has not been generated. Otherwise, this will lead to some misunderstanding as the NW may consider consistent LBT failure is detected on the new BWP and indicate the UE to perform unnecessary BWP switching. Therefore, in this case, we prefer to cancel the consistent LBT failure status of this SCell.
Proposal 6: Cancel the consistent LBT failure status of a certain SCell if UE receives DCI for BWP switching on this SCell before the LBT failure MAC CE is generated.
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Figure 1, LBT failure cancellation
Format of LBT failure MAC CE 
To improve resource efficiency, two types of format can be introduced as shown in Figure 2 and Figure 3, i.e. short format and long format similar to SCell activation/deactivation MAC CE. Which type of format is used depending on how many Scell is configured.


Figure 2: Short LBT failure MAC CE


Figure 3: Long LBT failure MAC CE
-	Ci: this field indicates the LBT failure status of the serving cell i and C0 field indicates the LBT failure status of PCell. The Ci field is set to 1 to indicate that the serving cell i is detected with consistent LBT failure. 
Proposal 7: Short LBT failure MAC CE of 8 bits and long LBT failure MAC CE of length 32 bits should be used.
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In this contribution, we discussed the remaining issues on LBT failure MAC CE and based on the discussion we propose the following:
Proposal 1: When consistent UL LBT failure is declared on SpCell, the UE can transmit the LBT failure MAC CE indicating the SpCell UL LBT failure on a SCell without consistent UL LBT failure.
Proposal 2: A guard timer on SCell where MAC CE is transmitted is used to control the BWP switching and RACH for LBT failure recovery on SpCell.
Proposal 3: The guard timer is started upon transmission of LBT failure MAC CE on SCell and stopped upon reception of BWP switching command from the network.
Proposal 4: Upon the expiry of the guard timer, the UE performs BWP switching and RACH procedure in another BWP. 
Proposal 5: LBT failure MAC CE indicating the SpCell is transmitted on a SCell without consistent UL LBT failure if the time domain of the available resource is before that of the uplink grant received in RAR.
Proposal 6: Cancel the consistent LBT failure status of a certain SCell if UE receives DCI for BWP switching on this SCell before the LBT failure MAC CE is generated.
[bookmark: _GoBack]Proposal 7: Short LBT failure MAC CE of 8 bits and long LBT failure MAC CE of length 32 bits should be used.
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