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1	Introduction
In RAN4 95-e, the WF [1] captures the agreements shown below:
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The LS [2] asks if RAN2 can support to declare beam failure in this case:
	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.


The response LS from RAN2 [3] was sent back to RAN4 at the end of RAN4 95-e meeting, with the content copied below:
	NR Rel-15 BFD and BFR mechanism are enough to handle RRC based TCI state switching failure caused by DL LBT failures. No additional enhancement is needed for Rel-16.



This paper intends to provide our view on this topic.
2	Discussion
From RAN2 response LS, it’s clear that declaring beam failure is not supported and no additional enhancement is needed for R16. Under the current schedule to clean up and finish R16 specifications, we think this is a reasonable decision. However, we wish to provide some analysis and show that not introducing any new designs is not optimal.
First, we would like to analyze why some companies suggested to allow the UE to declare BF. The intention of declaring beam failure is that such behavior can 
1) Make sure the UE and the network are on the same page, all knowing the current condition at the UE side
2) The UE can provide the network with a better candidate beam when sending RACH to the network
However, we find out that declaring beam failure cannot fulfil its goal. For 1), since the network is always aware of DL LBT failures, so once a RS is not transmitted due to DL LBT failure, the UE and the network all know that even without signalling.
Observation 1: Once a RS is not transmitted due to DL LBT failure, the UE and the network all know that even without signalling.
For 2), we think this purpose can only be fulfilled if the UE can perform directional LBT. In R16, the UE only performs omni-directional LBT, which means the LBT result will only depend on the channel occupancy. Changing the Rx or Tx beam of UE won’t change LBT result.
Observation 2: In R16, the UE only performs omni-directional LBT, which means the LBT result will only depend on the channel occupancy. Changing the Rx or Tx beam of UE won’t change LBT result.
Observation 2 means that if LBT fails with an old beam, with a new beam it will most likely to fail because LBT is done with an omni-directional manner.
Based on the above observations, we agree that the UE shall not declare beam failure because such behavior brings not much benefit and won’t solve the problem.
We propose to further study the solutions in R17 as enhancements because the current mechanism, which is to trigger the BF in the end, won’t solve this problem. For RRC and MAC-CE based TCI switching, there are no ideal options right now. For MAC-CE it’s because letting the UE stay in the old state won’t provide good performance, since TCI state switching was triggered because the old TCI state is not satisfactory. For RRC based TCI state switching, the old state is discarded and makes the situation worse. Changing beams, the only option in R16, doesn’t improve the condition.
Further study how to handle TCI state switching failures in R17.
3	Conclusion
Observation 1: Once a RS is not transmitted due to DL LBT failure, the UE and the network all know that even without signalling.
Observation 2: In R16, the UE only performs omni-directional LBT, which means the LBT result will only depend on the channel occupancy. Changing the Rx or Tx beam of UE won’t change LBT result.
Proposal 1: Further study how to handle TCI state switching failures in R17.
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* FFS: UE declares beam failure upon exceeding Lagcnown,max (fOr known state) and L1gqc unknown,max OF
L2grcunknownmax (for unknown state)

* Wait for the response to RAN4 LS (R4-2005365)
* MAC-CE based active TCl state switching

* Confirm that the UE shall stay in the old state upon exceeding Lyac kown,max (for known state) and
upon exceeding L1yac unknown,max OF L2uacunknown,max (fOT unknown state)

* Note 1:if Rel-15 behavior is modified then the agreement can be updated
+ Note 2: the UE shall also stop the active TCI state switching procedure (as agreed in RAN4#93)
* FFS: CSI-RS based L1-RSRP in MAC-CE based active TCl state switching requirements

« Definitions

* Tiresss IS the time to the first SSB transmission occasion (“occasion” means the
transmission is configured but may or may not come)




