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Introduction
Active TCI state switching was further discussed in RAN4#95-e meeting with the following captured in the WF [1]:
UE behavior
· RRC-based active TCI state switching
· FFS: UE declares beam failure upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state)
· Wait for the response to RAN4 LS (R4-2005365)
· MAC-CE based active TCI state switching
· Confirm that the UE shall stay in the old state upon exceeding LMAC,known,max (for known state) and upon exceeding L1MAC,unknown,max or L2MAC,unknown,max (for 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 TCI state switching requirements
Definitions
· Tfirst-SSB is the time to the first SSB transmission occasion (“occasion” means the transmission is configured but may or may not come)



In this paper, we address the remaining issues. 
Discussion
In RAN4#95-e meeting, the MAC-CE based active TCI switching core requirements in RAN4 were corrected to align with RAN1 requirements. 
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after no later than at slot n+ THARQ +(3 ms + TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length. The UE shall be able to receive PDCCH with  the old TCI state until slot n+ THARQ +  (3 ms +TOk*(Tfirst-SSB)) / NR slot length.
Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]; 
Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE; 
 TSSB-proc = 2 ms; 
TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.
If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after no later than at slot n+ THARQ +(3 ms + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc)) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  (3 ms+ TL1-RSRP +TOuk*(Tfirst-SSB)) / NR slot length.



Based on these corrections in RAN4 specifications and existing RAN1 specifications, UE is not expected to stay in the old TCI state beyond slot slot n+ THARQ +  for both known and unknown TCI states. Hence, expecting UE to remain in old TCI state in NR-U until LMAC,known,max (for known state) or L1MAC,unknown,max or L2MAC,unknown,max (for unknown state) are exceeded is inconsistent with R15 requirements. 
Proposal 1. For MAC-CE based active TCI state switching in both known and unknown cases, UE shall be able to receive PDCCH with the old TCI state until n+ THARQ +  consistent with updated R15 requirements.
In response to RAN4 LS to RAN2 (R4-2005265), an LS reply was received from RAN2 in [2] with the following: 
For RRC based TCI state switching failure, the UE will not be able to receive any reference signals associated with the new TCI state and the link quality will be declared to be below the configured threshold. The BFD and BFR mechanism specified in Rel-15 will then trigger BF and recovery actions. In other words, there is no additional enhancement needed regarding this case in Rel-16.



RAN2 has made it clear that declaring BFD and initiating BFR mechanism upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state) is a new UE behaviour that is not necessary. Hence:
Proposal 2. For RRC-based active TCI state switching in both known and unknown cases, UE shall not declare beam failure upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state).
Since UE does not retain the information about the previous TCI state in RRC based switching, it is not possible to fall back on previous state either. Hence, there is no need to define LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state) and define any UE behaviour associated with exceeding them. If LBT failure is persistent, then naturally UE will detect link quality to be below the configured threshold after the configured time and then BFD will be declared. 
Proposal 3. RAN4 to not define LRRC,known,max (for known state), L1RRC,unknown,max, and, L2RRC,unknown,max (for unknown state) or define any UE behaviour associated with exceeding them
Finally, in the last plenary RAN#88, CSI-RS based requirements for NR-U were down-scoped based on the discussions around the exception sheet so RAN4 should not further discuss any NR-U requirements related to CSI-RS.
Conclusions
Proposal 1. For MAC-CE based active TCI state switching in both known and unknown cases, UE shall be able to receive PDCCH with the old TCI state until n+ THARQ +  consistent with updated R15 requirements.
Proposal 2. For RRC-based active TCI state switching in both known and unknown cases, UE shall not declare beam failure upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state).
Proposal 3. RAN4 to not define LRRC,known,max (for known state), L1RRC,unknown,max, and, L2RRC,unknown,max (for unknown state) or define any UE behaviour associated with exceeding them
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