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Introduction
In RAN4#94-e meeting, we proposed correcting the R15 MAC-CE based active TCI state switching requirements in order to align it with the specifications in TS 38.214 [1]. The email discussion on this topic [2] summarized the issue and opinions from interested companies. In this paper, we reiterate our proposal and try to address some of the concerns raised during email discussions. 
Discussion
It was discussed in [1] that the requirements for MAC-CE based active TCI state switch in TS 38.214 are in conflict with requirements in TS 38.133:
TS 38.214:
When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where  is the SCS configuration for the PUCCH.

TS 38.133:
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs no later than at slot n+ THARQ +3 ms +TOk*(Tfirst-SSB + TSSB-proc). The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).


In other words, RAN4 requirements have an extra term, TOk*(Tfirst-SSB + TSSB-proc), which accounts for the time needed to receive and process one SSB to guarantee performance in the new TCI state. 
There were two concerns raised against aligning the two specifications [1]:
1. The requirements in TS 38.133 are aligned with real-world implementation and UE may require one SSB to guarantee performance. Removing the additional term does not address this need.
2. NW expectation when target TCI state is not in the active TCI state list for PDSCH (TOk = 1)

Our view is that the reception of one SSB when TOk = 1 is required to guarantee the performance in the new TCI state but is independent of receiving on the old TCI state. Our proposal in [3] is to simply state that UE shall be able to receive on the old state until slot n + THARQ +3 ms (removing the last term) while maintain the RAN4 requirement that UE shall be able to receive PDCCH with target TCI state no later than at slot n+ THARQ +3 ms +TOk*(Tfirst-SSB + TSSB-proc). In our view, this is the best compromise in order to adhere to RAN1 requirements while maintaining RAN4 agreements. In other words, the switch starts at slot n + THARQ +3 ms. However, the performance of PDCCH/PDSCH is guaranteed after reception of one SSB (if needed).
Observation 1. Guaranteeing PDCCH performance on the new TCI state is independent of receive on the old TCI state. 
NW has complete control on when MAC-CE based TCI state switch is sent to UE so it can align it to be precisely 3ms before an SSB. In such case and when TOk = 1, there will be ~2ms (TSSB-proc) when PDCCH performance cannot be guaranteed which is negligible impact in our view.
Observation 1. In case target TCI state is not in the active TCI state list for PDSCH, there will be at most ~2ms (TSSB-proc) when PDCCH performance cannot be guaranteed if NW schedules MAC-CE based TCI state switch exactly 3ms before an SSB. 
Proposal 1. Modify MAC-CE based TCI state switch delay requirements as: “The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).”
Conclusions
Observation 1. Guaranteeing PDCCH performance on the new TCI state is independent of receive on the old TCI state. 
Observation 1. In case target TCI state is not in the active TCI state list for PDSCH, there will be at most ~2ms (TSSB-proc) when PDCCH performance cannot be guaranteed if NW schedules MAC-CE based TCI state switch exactly 3ms before an SSB. 
Proposal 1. Modify MAC-CE based TCI state switch delay requirements as: “The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).”
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