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Introduction
In RAN2#109bis, the following was agreed:
	[bookmark: _Hlk39842401]Reply to RAN4 that no enhancements are planned in R-16 for UL LBT failure detection and recovery during handover, RRC setup, resume, re-establishment, or release with redirection.  However, RAN2 will check if there is any technical issues with DAPS and CHO.  



The LS to RAN4 based on R2-2003973 is provided below:	
	RAN2 thanks RAN4 for the LS. Uplink LBT failure detection/recovery is applicable per current specifications to random access in R15-based handover, R15 SN addition/change, and PSCell addition, given the UE is in connected mode. It is not applicable per current specifications in RRC setup, resume, re-establishment, or release with redirection, as the UE does not have lbt-FailureRecoveryConfig configured during those procedures.

RAN2 agreed that no enhancements are planned in R-16 for UL LBT failure detection and recovery during handover, RRC setup, resume, re-establishment, or release with redirection. However, RAN2 will check if there is any technical issues with DAPS and CHO. 

RAN2 has agreed that UL LBT failure detection and recovery is an optional UE capability.




In this contribution, we present our view on UL LBT failure and recovery interaction with DAPS and CHO.
Discussion
UL LBT failure and recovery during DAPS handover
DAPS is a handover procedure that maintains the source gNB connection after reception of RRC message for handover and until releasing the source cell after successful random access to the target gNB.
The following gives on overview of DAPS:






Step 6: In case of DAPS HO, the UE does not detach from source cell upon receiving the RRCReconfiguration message. The UE continues the downlink user data reception from source gNB until the release of source cell and continues the uplink user data transmission to source gNB until successful completion of RACH procedure to target gNB. The source gNB does not stop transmitting downlink packets until it receives the HO SUCCESS message from the target gNB in step 10a
Furthermore, according to 38.321, section 4.2.2
	When the UE is configured with DAPS handover, two MAC entities are used by the UE: one for the source cell (source MAC entity) and one for the target cell (target MAC entity).



[bookmark: _GoBack]In light of the above, the LBT failure detection and recovery mechanism (lbt-FailureRecoveryConfig-r16) can be configured on the MAC of the source SpCell and the target SpCell during a DAPS handover. This means the UE continue to process LBT failure indication from L1 and perform BWP switching as necessary. If consistent LBT failure has been triggered for all UL BWP, then generate a consistent LBT failure to RRC. 
Observation 1: UL LBT failure detection and recovery mechanism (lbt-FailureRecoveryConfig-r16) can continue/be configured on the MAC of the source SpCell and the target SpCell during a DAPS handover


Detection of radio link failure of the source connection
	Based on Observation 1, the source MCG MAC can be configured with  LBT failure detection and recovery mechanism (lbt-FailureRecoveryConfig-r16). However, according to TS 38.331 section 5.3.10.3 (see below): 1>	if dapsConfig is configured for any DRB:
2>	upon T310 expiry in source; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
4>	suspend all DRBs in the source;
4>	release the source connection.
1>	else:
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon indication of consistent uplink LBT failures from MCG MAC:
3>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure




Uplink LBT failure indication for the source cell is not processed under the “dapsConfig” paragraph if it is triggered, therefore, even if source MCG MAC indicates a consistent uplink LBT failure to the RRC, DRB(s) with DAPS configured will not be suspended and the source connection is not released. The target cell will follow like the regular Rel-15 handover (i.e. the else statement in the above text will be used for the target cell like in regular R15 handover).
Observation 2: According to TS 38.331 section 5.3.10.3, consistent LBT failure indication is not taken into consideration with the source cell when DAPS is configured.
Hence it is proposed to extend the indication of consistent uplink LBT failures to the source cell:
Proposal 1: When DAPS is configured, upon indication of consistent uplink LBT failures from source MCG MAC, the UE should suspend all DRBs in the source and release the source connection
UL LBT failure and recovery during CHO
Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met. The UE  starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition ( s) once the execution condition(s) is met. The candidate gNB sends a RRCReconfiguration message to the UE carrying the configuration for CHO candidate cell(s) and CHO execution condition(s). UE will continue to maintain the connection with the source gNB after receiving the CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source gNB, applies the stored corresponding configuration for that selected candidate cell,  synchronises to that candidate cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to the target gNB. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
From a LBT failure detection and recovery mechanism for the target cell perspective, CHO is no difference than a R15 handover. The stored corresponding configuration for that selected candidate CHO cell will contain the UL LBT failure and recovery mechanism just like in regular handover command.  Hence CHO inherently supports LBT failure detection and recovery mechanism for target cell, if it is configured.  If lbt-FailureRecoveryConfig-r16 is not configured for the target CHO cell, the expiry of T304 can be used as a recovery mechanism to the source cell, just like in regular Rel-15 handover.  
Observation 3: UL LBT failure detection and recovery mechanism is inherently supported in the stored configuration (if it is configured) of the selected candidate/target cell for CHO and can be applied as regular Rel-15 handover.  If lbt-FailureRecoveryConfig-r16 is not configured for the target CHO cell and consecutive LBT failure happens during handover, the expiry of T304 can be used as a recovery mechanism to the source cell, just like in regular Rel-15 handover.  
Proposal 2: UL LBT failure and recovery mechanism can be supported in CHO without additional specification change. 
Conclusion
It is requested that RAN 2 discuss and adopt the following observation and proposals:
Observation 1: UL LBT failure detection and recovery mechanism (lbt-FailureRecoveryConfig-r16) can continue/be configured on the MAC of the source SpCell and the target SpCell during a DAPS handover
Observation 2: According to TS 38.331 section 5.3.10.3, consistent LBT failure indication is not taken into consideration with the source cell when DAPS is configured.
Hence it is proposed to extend the indication of consistent uplink LBT failures to the source cell:
Proposal 1: When DAPS is configured, upon indication of consistent uplink LBT failures from source MCG MAC, the UE should suspend all DRBs in the source and release the source connection
Observation 3: UL LBT failure detection and recovery mechanism is inherently supported in the stored configuration (if it is configured) of the selected candidate/target cell for CHO and can be applied as regular Rel-15 handover.  If lbt-FailureRecoveryConfig-r16 is not configured for the target CHO cell and consecutive LBT failure happens during handover, the expiry of T304 can be used as a recovery mechanism to the source cell, just like in regular Rel-15 handover.  
Proposal 2: UL LBT failure and recovery mechanism can be supported in CHO without additional specification change. 
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