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Regarding UE requirements for active TCI state switching in NR-U, RAN4 has made the following agreements:
RAN4#94-e:
· RRC-based: FFS: need for RAN2 LS if the UE declares beam failure upon exceeding L1RRC,unknown,max or L2RRC,unknown,max
RAN4#94:
Known state:
· RRC-based:
· LRRC,known,max =[2] for TSSB≤40 ms, LRRC,known,max =[1] for TSSB>40 ms
· Upon exceeding LRRC,known,max the UE may stop the active TCI state switching procedure and FFS: declare beam failure
· MAC-CE based:
· LMAC,known,max =[2] for TSSB≤40 ms, LMAC,known,max =[1] for TSSB>40 ms
· Upon exceeding LMAC,known,max the UE may stop the active TCI state switching procedure and FFS: stay in the old state
Unknown state:
· RRC-based:
· L1RRC,unknown,max =[2] for TCSI-RS/SSB ≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2RRC,unknown,max =[2] for TSSB ≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms 
· Upon exceeding L1RRC,unknown,max or L2RRC,unknown,max the UE may abandon the active TCI state switching procedure and FFS: declare beam failure
· MAC-CE based switching:
· L1MAC,unknown,max = [2] for TCSI-RS/SSB≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2MAC,unknown,max =[2] for TSSB≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms
· Upon exceeding L1MAC,unknown,max or L2MAC,unknown,max the UE may stop the active TCI state switching procedure and FFS: stay in the old state

In the above, L*,max is the maximum number of SSB occasions not available at the UE due to CCA failure for the corresponding state and switching type.
RAN4 would like to ask the feedback on whether the UE shall declare beam failure due to LBT failures when configured with RRC based active TCI state switching. In this contribution, we analyse the LS and provide our views. 
2. Discussion
For RRC based and MAC CE based TCI state switching procedure, the UE may fail to receive DRS due to DL LBT failure at the gNB. This can result in a longer time to complete the active TCI state switching. Hence the TCI state switching requirements limit the maximum acceptable number of missed DRS occasions due to LBT failures. Some related agreements from RAN4 are as below:
Known state:
· RRC-based:
· LRRC,known,max =[2] for TSSB≤40 ms, LRRC,known,max =[1] for TSSB>40 ms
· Upon exceeding LRRC,known,max the UE may stop the active TCI state switching procedure and FFS: declare beam failure
· MAC-CE based:
· LMAC,known,max =[2] for TSSB≤40 ms, LMAC,known,max =[1] for TSSB>40 ms
· Upon exceeding LMAC,known,max the UE may stop the active TCI state switching procedure and FFS: stay in the old state
Based on the different period of SSB/CSI-RS, the different maximum values of LBT failure are defined. Once LBT failure number for SSB/CSI-RS associated with target TCI state exceeds the defined maximum value, the UE informs the lower layer to stop the active TCI state switching procedure. It may be used for RRC based and MAC CE based TCI state switching in known and unknown states.
Proposal 1: When LBT failure number exceeds the maximum value defined by RAN4, the MAC layer informs lower layer to stop the active TCI state switching procedure.
For MAC CE based TCI state switching procedure, when LBT failure number reaches the maximum value, the UE may stop the active TCI state switching. It means that the target TCI state is not available. The UE may use the old TCI state. While for RRC based TCI state switching, since the old TCI state has been deleted, the UE is not able to go back to the old TCI state. In this case, RAN4 asks whether the UE shall declare beam failure.  
If beam failure is declared, for SpCell, the UE will initiate a random access procedure. Via RACH, the Network may know TCI state switching procedure failure. Then it may indicate the UE to switch to a new TCI state or another BWP with lower LBT failure probability may be selected by the UE during the RACH procedure. The network may also perform handover to another cell. For SCell, the UE may transmit SCell BFR MAC CE to the NW. Then the NW may indicate the UE to switch to a new TCI state. It may also inform the UE to deactivate/delete this SCell. Hence, we think it is beneficial to declare beam failure, so that at least the NW may know the state of UE.
Proposal 2: When LBT failure number exceeds the maximum value defined by RAN4, beam failure may be declared for RRC based TCI state switching procedure.
On the other hand, beam failure recovery procedure is used to inform the NW a good beam with RSRP above a threshold among SSBs/CSI-RSs in the candidate beam list. Nevertheless, since the TCI state switching failure is caused by heavy load on the current carrier (i.e. consistent LBT failures), TCI state switching alone cannot solve the heavy-load problem. Hence, we may also consider some other methods. For example, a simple way is to trigger RLF or conditional handover. Once LBT failure number exceeds the maximum value, the UE may indicate DL LBT failure to the upper layer. Upon receiving the indication, the RRC layer may initiate RLF or select a cell from the candidate cell list to perform handover (if CHO is configured). It could be used not only for RRC based TCI state switching, but also for MAC CE based TCI state switching because the old TCI state is also impacted by DL LBT failure.
Proposal 3: In addition to declaring BFR, RAN2 may also consider a DL LBT failure indication from MAC to RRC which can further trigger RLF.
3. Conclusion and proposals
This paper discussed the statistics of DL LBT failure and the behavior of TCI state switching failure and we make the following observations and proposals: 
Proposal 1: When LBT failure number exceeds the maximum value defined by RAN4, the MAC layer informs lower layer to stop the active TCI state switching procedure.
Proposal 2: When LBT failure number exceeds the maximum value defined by RAN4, beam failure may be declared for RRC based TCI state switching procedure.
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