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1 Introduction
[bookmark: _Hlk528065575]During RAN2-109bis-e meeting RAN4 sent an LS R4-2002282 [1] to RAN2, asking the following: questions

	· Is there currently support in RAN2 specifications for the UL LBT failure detection/recovery procedure for PRACH transmissions in the target cell during the following procedures: 
· handover, 
· RRC re-establishment, 
· RRC release with redirection, and
· PSCell addition?
· If not yet supported, is RAN2 still considering introducing such support in Rel-16?
· If the UL LBT failure detection/recovery in the target cell is or to be supported in Rel-16, is it mandatory for all UEs supporting NR-U operation or is it a UE capability?




In the LS-response, RAN2 made the agreements regarding whether LBT failure detection and recovery procedure can be applied in the target cell during a handover:

	· 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.  





In this document, we study technical issues regarding LBT failure detection and recovery during DAPS handover. 
Discussion
In DAPS handover, UE makes a new connection with the target gNB before releasing connectivity with source gNB. Thus, at some point of time the UE will be simultaneously connected with both the source and target gNBs, thus effectively forming a soft, make-before-break handover, with the objective of achieving a 0ms handover interruption time.
Interestingly, in NR-U the handover signalling (RRC) messages are subject to LBT failure. Thus, there is a possibility of that DAPS handover might fail to achieve its core objective of 0ms handover interruption time.


Observation 1: As handover signalling messages in NR-U are subject to LBT-failure, there is a possibility that the core objective of DAPS handover (i.e. 0ms interruption time), might not be achieved in NR-U.
When DAPS is applied in NR-U, UE might need to perform UL LBT failure handling in the source cell. The UE may detect consistent UL LBT failures in the active BWP of the source cell, while the UE is connecting to the target cell. If consistent uplink LBT failure indication is ignored by RRC, LBT failure recovery will not be possible. 
Observation2:	During DAPS handover, if consistent uplink LBT failure indication is ignored by RRC, LBT failure recovery will not be possible.

Upon declaration of consistent UL LBT failure in the active BWP of the source cell, the UE should initiate a RACH procedure in a different BWP with RACH resources in the source cell. Thus, during the DAPS handover the UE can 
· Suspend LBT failure detection in source cell and if handover fails then resume the LBT failure detection again in the source cell,
· For consistent LBT failure, (a) trigger RLF in source cell and (b) consider expiry of T304 timer in target cell.  

Proposal: During DAPS handover, UE should 
· Suspend LBT failure detection in source cell and if handover fails then resume the LBT failure detection again in the source cell,
· For consistent LBT failure, (a) trigger RLF in source cell and (b) consider expiry of T304 timer in target cell.  

Summary
[bookmark: _GoBack]Observation 1: As handover signalling messages in NR-U are subject to LBT-failure, there is a possibility that the core objective of DAPS handover (i.e. 0ms latency), might not be achieved in NR-U.
Observation 2:	During DAPS handover, if consistent uplink LBT failure indication is ignored by RRC, LBT failure recovery will not be possible.
Proposal: During DAPS handover, UE should 
· Suspend LBT failure detection in source cell and if handover fails then resume the LBT failure detection again in the source cell,
· For consistent LBT failure, (a) trigger RLF in source cell and (b) consider expiry of T304 timer in target cell.  
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