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During RAN4#91, definitions of known and unknown cell for cells in FR2 were agreed e.g. for SCell activation delay and PSCell addition delay. Corresponding definition for Active TCI state switching delay is however still incomplete in that the requirement states “- TCI state switch is within [X] ms of last transmission of the resource for beam reporting/measurement for the target TCI state”.
In this contribution we discuss a suitable value for X.
Discussion
The so far agreed details about when to declare a target TCI state known or unknown are captured in TS 38.133 [2] clause 8.10.2: 
8.10.2	Known conditions for TCI state
The TCI state is known if it has been meeting the following conditions:
-	TCI state switch is within [X] ms of last transmission of the resource for beam reporting/ measurement for the target TCI state
-	The UE has sent at least 1 measurement report for the target TCI state
-	The TCI state shall remain detectable during the TCI state switching period
-	SNR of the TCI state is > -3dB
Otherwise, the TCI state is unknown.
The open issue is the selection of X, i.e., how long time since last transmission of resources for beam reporting (SSBs or CSI-RS) the TCI state still is considered known, given that the other conditions on reporting and SINR of signals associated with the TCI state are fulfilled.
For MAC-CE based and RRC-based TCI switching requirements for switching to known TCI state, a distinction is made on whether the target TCI state is in the active TCI state list or not, see TS 38.133 clauses 8.10.3, 8.10.5. If in the active TCI state list for PDSCH, the UE is assumed to be able to switch to the target TCI state without further synchronization to SSB. If not in the active TCI state list for PDSCH, the UE is given time to synchronize to one SSB before receiving using the new TCI state.
For DCI-based TCI switching, it is a prerequisite that the target TCI state is in the active list for PDSCH. Hence the UE is assumed to be able to switch to the target TCI state without further synchronization to SSB.
Observation 1: For activation of a known target TCI that is part of the active TCI list for PDSCH, no additional time for synchronization to SSB is allowed. The UE is assumed to have up-to-date information on timing, gain setting, et cetera for immediate activation after receiving the activation command and after associated processing of the command.  
Observation 2: For activation of a known target TCI that is not part of the active TCI state list for PDSCH, the requirements allow additional time for synchronization to SSB in order for the UE to update its control loops. 
The observations suggest that the time a TCI state is to be considered known shall depend on whether the target TCI state is part of the active TCI state list for PDSCH.
Proposal 1: The time since last transmission of resources for beam reporting/measurements by which a target TCI state is considered known shall depend on whether or not the TCI state is in the active TCI state list for PDSCH.
For TCI state in the active TCI state list it is reasonable that the network node provides necessary resources more frequently than for TCI states that are not in this list. Here the concern should be on providing the UE the means for immediate activation rather than concern on resource utilization in the cell. Based on previous discussions regarding gain states and timing, a tentative value would be X = 160ms in case the TCI state is in the active TCI state list for PDSCH.
For TCI states that are not in the active TCI state list for PDSCH, one may instead consider the known SCell condition for FR2 that was agreed at RAN4#91 and captured in [2] clause 8.3.2. When an SCell in FR2 is known, the activation still allows one SSB for updating control loops (ATC/AFC/AGC), but other information regarding the TCI state is assumed to be known to the UE.
-	During the period equal to [4s] for UE supporting power class1 and [3s] for UE supporting power class 2/3/4 before UE receives MAC-CE command for TCI activation: […]
Hence we propose that TCI states not part of the active TCI state list for PDSCH are considered to be known if resources for beam reporting/measurements have been provided within X=[4s] for UEs supporting power class 1, and X=[3s] for UEs supporting power class 2/3/4. The justification is that when not included in the active TCI state list for PDSCH, additional time for synchronization using one SSB is included in the TCI switching delay time.
Proposal 2: Value of X is chosen as follows: 
- For a TCI state in the active TCI state list for PDSCH: X=[160]ms
- For a TCI state not in the active TCI state list for PDSCH, X=[4]s for power class 1, and X=[3]s for power class 2/3/4. 
Summary and Conclusion
In this contribution we have looked into conditions for known TCI state. The following observations have been made:
Observation 1: For activation of a known target TCI that is part of the active TCI list for PDSCH, no additional time for synchronization to SSB is allowed. The UE is assumed to have up-to-date information on timing, gain setting, et cetera for immediate activation after receiving the activation command and after associated processing of the command.  
Observation 2: For activation of a known target TCI that is not part of the active TCI state list for PDSCH, the requirements allow additional time for synchronization to SSB in order for the UE to update its control loops.
Based on the observations, we make the following proposals:
Proposal 1: The time since last transmission of resources for beam reporting/measurements by which a target TCI state is considered known shall depend on whether or not the TCI state is in the active TCI state list for PDSCH.
Proposal 2: Value of X is chosen as follows: 
- For a TCI state in the active TCI state list for PDSCH: X=[160]ms
- For a TCI state not in the active TCI state list for PDSCH, X=[4]s for power class 1, and X=[3]s for power class 2/3/4.
A Draft CR that introduces the proposals is provided in [1].
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