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1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
RAN2 has received an LS from RAN4 [1] asking the RAN2 specs support LBT failure detection/recovery for the following cases: 
· handover, 
· RRC re-establishment, 
· RRC release with redirection, and
· PSCell addition
In addition to the above, RAN4 also indicated that from RAN4 perspective it is beneficial to support LBT failure detection/recovery for the above scenarios. 

In addition to the above, RAN2 has also received an LS from RAN1 [3] about the conditions under which LBT failure indications should be provided by L1 to MAC: 
To be able to capture uplink LBT failure indication accurately into TS 37.213, RAN1 will need to know the exact conditions under which Layer 1 should notify higher layers about channel access failure. RAN1 discussed e.g. whether the notification should be subject to configuration of lbt-FailureRecoveryConfig and/or other higher layer parameters. 
In this contribution, we analyse the above LSs and propose a way forward. 
2. LBT failure detection in target cell [1]
Currently, the L1 will generate LBT failure indication to MAC for every attempt when the transmission attempt fails due to LBT. The MAC is then responsible to maintain a counter (lbt-FailureInstanceMaxCount) and a timer (lbt-FailureDetectionTimer) to detect the consistent UL LBT failure and a recovery mechanism is then used upon detecting a specific failure. 
The LBT failure related timer and counter values are included in the LBT-FailureRecoveryConfig and this is provided via the MAC-CellGroupConfig. Currently the MAC-CellGroupConfig can only be included in RRCSetup, RRCReconfiguration and RRCResume messages. Also, during reestablishment, the default MAC configuration is used and hence for this scenario, there is no LBT-FailureRecoveryConfig. 
Given the above framework, the LBT failure detection/recovery is only applicable for the following cases mentioned in the RAN4 LS: 
	Scenario
	Applicability of LBT failure detection and recovery
	Comments

	Handover
	Applicable
	The LBT failure configuration to be applied for the target cell can be provided to the UE via the handover command and the UE can use this configuration in the target cell for the detection and recovery of LBT failure. 

	Reestablishment
	Not applicable
	Upon reestablishment, the UE will release the spCellConfig and adopt the default MAC configuration (prior to initiating the reestablishment procedure). 
Since there is no LBT-FailureRecoveryConfig in the default MAC configuration currently, LBT failure monitoring or recovery is not possible during reestablishment. i.e. the RACH procedure associated with reestablishment is not subject to LBT failure detection/recovery. 

	Release with redirection
	Not applicable
	Upon RRCRelease, entire RRC configuration is released and hence the UE will not have the LBT-FailureRecoveryConfig in this case either. 
Note that the UE will immediately trigger connection establishment in the new cell in this case, but since there is no LBT-FailureRecoveryConfig in the default MAC configuration currently, again the LBT failure detection or recovery is not possible until the UE receives the RRCSetup message from the network. i.e. the initial RACH procedure in this case is not subject to LBT failure detection/recovery. 

	PScell addition
	Applicable
	This case is similar to Handover and hence LBT failure is applicable


Observation 1: According to the current specifications, the LBT failure detection/recovery mechanism is only applicable to handover and PSCell addition. i.e. it is not applicable to reestablishment and release with redirection. 
2.1. Default parameters for LBT failure detection
As noted by RAN4, it is preferable to enable LBT failure detection and recovery also for the case of reestablishment and release with redirection. One simple way to enable this is to specify a default LBT failure configuration in the specs. The change required is as follows:
-------------- 
[bookmark: _Toc29321639][bookmark: _Toc20426242][bookmark: _Hlk36730923]9.2.2	Default MAC Cell Group configuration
Parameters
	Name
	Value
	Semantics description
	Ver

	MAC Cell Group configuration
	
	
	

	bsr-Config
	
	
	

	>periodicBSR-Timer
	sf10
	
	

	>retxBSR-Timer
	sf80
	
	

	phr-Config
	
	
	

	>phr-PeriodicTimer
	sf10
	
	

	>phr-ProhibitTimer
	sf10
	
	

	>phr-Tx-PowerFactorChange 
	dB1
	
	

	lbt-FailureRecoveryConfig
	
	
	

	>lbt-FailureInstanceMaxCount                         
	n16 (TBD)
	Applicable only for shared spectrum access
	

	>lbt-FailureDetectionTimer                           
	ms160 (TBD)
	Applicable only for shared spectrum access
	



With the above change, the LBT failure detection will be possible even for reestablishment and also for the initial access (and hence for release with redirection).
Observation 2: If we specify default LBT-FailureRecoveryConfig in the default MAC Cell Group Configuration, then LBT failure detection will be possible also during reestablishment and during the initial access (i.e. for release with redirection)

Proposal 1: Add default LBT-FailureRecoveryConfig to the default MAC Cell Group configuration and reply to RAN4 that with this addition, LBT failure recovery can be supported for all scenarios. 
2.2. Recovery mechanism
Upon detecting consistent LBT failure mechanism, a specific recovery mechanism is triggered. For the case of PCell (i.e. reestablishment/release with redirection/initial setup), if we specify no further mechanism, still new reestablishment procedure is triggered and this will result in the UE executing a cell selection mechanism. This may by itself improve the situation and help the UE in getting out of the consistent failure situation.  
Observation 3: If nothing is done with regards to the current recovery mechanisms, then a new reestablishment trigger is received for PCell failure case and it will be beneficial for UE to at least perform cell selection upon initiating reestablishment. 
If further optimisation is preferred, then RAN2 can also consider mechanisms such as deprioritizing the current cell for a specific time (e.g. 300 ms) etc upon detecting this.
Proposal 2: RAN2 consider new recovery mechanism (e.g. deprioritising the cell for 300 sec) upon detecting consistent LBT failure during the initial access/reestablishment.

Based on this, a reply LS to RAN4 is provided in [2]. 
3.  LBT failure indications from L1 [3]
LBT failure indications from L1 are used in MAC for two purposes: 
1) For detecting consistent UL LBT failure:
For this, MAC relies on the LBT-FailureRecoveryConfig and the detection mechanism only works when the configuration is known to the UE.  
2) For the MAC related procedures:
RACH: The Preamble power ramping counter is not incremented and the MAC initiates a new RACH transmission upon reception of LBT failure during RACH procedure
SR: The SR_COUNTER is not incremented if L1 indicates LBT failure indication for the triggered SR
Although consistent LBT failure detection is reliant on the LBT-FailureRecoveryConfig, the other MAC related procedures highlighted above are independent of the LBT-FailureRecoveryConfig. Hence, it is necessary that L1 always provides the LBT failure indications to MAC for all the UL transmissions, regardless of the configuration of lbt-FailureRecoveryConfig. 

Observation 4: In order to support the MAC related procedures that rely on the LBT failure indications from L1, L1 shall always generate the LBT failure indication for transmissions on shared spectrum regardless of the LBT-FailureRecoveryConfig.  

Proposal 3: Send a reply to RAN1 that LBT failure indications shall be indicated by L1 to MAC for all transmissions regardless of the LBT-FailureRecoveryConfig [4]
4. Conclusion and proposals
This paper discussed the applicability of LBT failure mechanism for various scenarios and we make the following observations and proposals: 
For the RAN4 LS [1]:
Observation 1: According to the current specifications, the LBT failure detection/recovery mechanism is only applicable to handover and PSCell addition. i.e. it is not applicable to reestablishment and release with redirection. 
Observation 2: If we specify default LBT-FailureRecoveryConfig in the default MAC Cell Group Configuration, then LBT failure detection will be possible also during reestablishment and also during the initial access (i.e. for release with redirection)
Observation 3: If nothing is done with regards to the current recovery mechanisms, then a new reestablishment trigger is received for PCell failure case and UE will at least perform cell selection upon initiating reestablishment

Proposal 1: Add default LBT-FailureRecoveryConfig to the default MAC Cell Group configuration and reply to RAN4 that with this addition, LBT failure recovery can be supported for all scenarios [4]. 
Proposal 2: RAN2 consider new recovery mechanism (e.g. deprioritising the cell for 300 sec) upon detecting consistent LBT failure during the initial access/reestablishment

For the RAN1 LS [3]:
Observation 4: In order to support the MAC related procedures that rely on the LBT failure indications from L1, L1 shall always generate the LBT failure indication for transmissions on shared spectrum regardless of the LBT-FailureRecoveryConfig.  

Proposal 3: Send a reply to RAN1 that LBT failure indications shall be indicated by L1 to MAC for all transmissions regardless of the LBT-FailureRecoveryConfig [4]
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