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1 	Introduction
In last RAN4 meeting, the delay requirement of receiving on new TCI state switch was discussed. However, we found spec misalignment between TS38.133 and TS38.213 on UE’s behavior of receiving on old TCI state during TCI state switching. 
2 Receiving on the old TCI state
In TS38.133 [1], UE keeps old TCI-state according to the following clauses in section 8.10.3. There is a certain period of time that UE needs to stay with the old TCI state, as highlighted.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 on the new beam 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).
……
If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ THARQ +3 ms + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc) . The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms+ TL1-RSRP +TOk*(Tfirst-SSB).


[bookmark: _Ref16588122]Observation 1: For MAC-CE based TCI state switch in 38.133, UE keeps old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB) if the TCI state is known; UE keeps old TCI state until slot n+ THARQ +3 ms + TL1-RSRP +TOk*(Tfirst-SSB) if the TCI state is unknown.

Nevertheless, in TS38.213 [2], UE switches to new TCI-state according to the following clauses in section 10.1.

For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI state. For a CORESET with index 0, the UE expects that QCL-TypeD of a CSI-RS in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block



-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command in the first slot that is after slot  where  is the slot where the UE transmits a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and  is the SCS configuration for the PUCCH transmission. The active BWP is defined as the active BWP in the slot when the activation command is applied.


[bookmark: _Ref16588125]Observation 2: For MAC-CE based TCI state switch in 38.213, UE switches to new TCI-state after slot n+ THARQ +3 ms.

To resolve this misalignment, we suggest the following options:
· Option 1: Sent LS to RAN1 for revising 38.213 to refer to 38.133. 
The corresponding procedure is illustrated in Figure 1. The motivation of this option is to keep RAN4 requirements, since it considered more scenarios as well as the difference between known and unknown TCI state. 
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Figure 1. UE behavior during TCI state switch (Option 1).



· Option 2: Revise 38.133 to mandate UE to switch to new TCI after slot n+ THARQ +3 ms, but the performance is not guaranteed during RAN4’s delay requirement.
The corresponding procedure is illustrated in Figure 2. The motivation of this option is not to change the UE behaviour defined in RAN1 spec, but the performance will not be guaranteed since the measurement samples for unknown TCI state and fine sync are not available. 
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Figure 2. UE behavior during TCI state switch (Option 2).

· Option 3: Up to UE’s implementation on whether UE stay in old or switch to new TCI state during RAN4’s delay requirement.
The corresponding procedure is illustrated in Figure 3. The motivation of this option is that UE knows better than network about when it is ready.
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Figure 3. UE behavior during TCI state switch (Option 3).

[bookmark: _Ref16588132]Proposal 1: RAN4 to discuss the alignment between 38.133 and 38.213 for UE behavior during TCI state switch. The conclusion should be applied to all scenarios of TCI state switch (e.g. RRC-based switch), if applicable. 

3 Summary
In this paper, we discuss the requirement of receiving on the old TCI state during TCI state switching. We have the following observations and proposals
Observation 1: For MAC-CE based TCI state switch in 38.133, UE keeps old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB) if the TCI state is known; UE keeps old TCI state until slot n+ THARQ +3 ms + TL1-RSRP +TOk*(Tfirst-SSB) if the TCI state is unknown.
Observation 2: For MAC-CE based TCI state switch in 38.213, UE switches to new TCI-state after slot n+ THARQ +3 ms.
Proposal 1: RAN4 to discuss the alignment between 38.133 and 38.213 for UE behavior during TCI state switch. The conclusion should be applied to all scenarios of TCI state switch (e.g. RRC-based switch), if applicable.
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