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Introduction
In RAN2#107, the following agreements on consistent UL LBT failure were made [1]:

	RAN2#107 agreement
L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
[bookmark: OLE_LINK10]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
Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 



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 this paper, we further discuss remaining issues on UL LBT failure based on the above agreements and provide our proposals.
UL LBT failure on SCell
Suspension of transmission due to LBT failure on SCells
For UL LBT failure on SCells, RAN2 agreed a MAC CE is used to report the UL LBT failure. The UE does not need to switch BWP to recovery from UL LBT failure like in SpCell. 
The following issues need to be discussed after the detection of UL LBT failure on SCells:
1) Whether all ongoing transmissions including (PUSCH transmission, SRS transmission, PUCCH transmission) on active BWP of SCell with UL LBT failure should be suspended immediately or not? 
2) Whether type 2 configured grant should be cleared or not?
3) Whether type 1 configured grant should be suspended or not? 
4) Whether BWP inactivity timer should be stopped or not?
Considering the BWP which has been detected with UL LBT failure could become unreliable, in order to save UE power as well as to decrease load in unlicensed spectrum, all transmissions on this BWP detected with UL LBT failure should be suspended and all configured grants should be suspended or cleared, immediately. UE can transmit data on another serving cell without LBT problem as only one active BWP is allowed on a certain serving cell. In addition, in order to recover from the consistent UL LBT failure, the UE may need to monitor the PDCCH for UL BWP switching indication after sending the LBT failure MAC CE. For BWP inactivity timer for the active BWP on the SCell, we think it should be stopped to avoid frequent BWP switching.
Proposal 1: After detecting UL LBT failure on a SCell, the following actions should be performed.
· All transmissions on the active BWP of the SCell should be suspended.
· Type 2 configured grant on the active BWP of the SCell is cleared, if configured.
· Type 1 configured grant on the active BWP of the SCell is suspended, if configured.
· BWP inactivity timer associated with the SCell should be stopped.
UL LBT failure recovery on PCell/PSCell
In RAN2#107bis meeting, we have agreed that LBT failure is detected per BWP, and in case of UL LBT failure on PCell/PSCell, the UE can switch the active BWP to a new BWP with RACH resource and initiates RACH to recovery from consistent UL LBT failure. However, during this procedure, some issues still remain unclear. 
[bookmark: OLE_LINK2]Handling of counter and timer
[bookmark: OLE_LINK3]In RAN2#107 meeting, a per-MAC entity common counter LBT_FAIL_COUNTER was introduced to count any LBT failure regardless of UL transmission type and this counter is incremented each time UL LBT fails.  In addition, a timer lbt-FailureDetectionTimer which is used as the duration for LBT detection was introduced and this timer is started or restarted when UL LBT failure occur. Upon expiry of this timer, LBT_FAIL_COUNTER should be reset. 
Upon detection of consistent UL LBT failure on the active BWP of PCell/PSCell, UE switches BWP and initiates RACH for recovery. If there is an ongoing RACH procedure when UE performs BWP switching, it should be stopped. In addition, since different BWPs will have different bandwidths and correspondingly, different LBT outcomes for uplink transmissions, UE should reset the LBT_FAIL_COUNTER and stop the lbt-FailureDetectionTimer if running. 
Proposal 2: When UE performs BWP switching upon detection of consistent UL LBT failure, UE should have the following actions:
· Stop the ongoing RACH procedure if any
· Reset the LBT_FAIL_COUNTER
· Stop the lbt-FailureDetectionTimer if running 
· All the UE procedures for SCell as specified in Proposal 1.
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In this contribution, we discussed UE behaviour upon detection of consistent UL LBT failure and based on the discussion we propose the following:
Proposal 1: After detecting UL LBT failure on a SCell, the following actions should be performed.
· All transmissions on the active BWP of the SCell should be suspended.
· Type 2 configured grant on the active BWP of the SCell is cleared, if configured.
· Type 1 configured grant on the active BWP of the SCell is suspended, if configured.
· BWP inactivity timer associated with the SCell should be stopped.
Proposal 2: When UE performs BWP switching upon detection of consistent UL LBT failure, UE should have the following actions:
· Stop the ongoing RACH procedure if any
· Reset the LBT_FAIL_COUNTER
· Stop the lbt-FailureDetectionTimer if running 
· All the UE procedures for SCell as specified in Proposal 1
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