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Introduction
This contribution provides analysis on beam application time for L1/L2-based inter-cell mobility.
Discussion
In RAN4#108 meeting, the discussion on beam application is still open [1].
	Issue 3-4-1: The motivation of RAN1 LS
<Way Forward> Focus on how to reply RAN1.
Issue 3-4-2: Detailed beam application time
< Agreement>:
· RAN4 is still discussing whether beam application time shall be taken into account in RAN4 cell switch delay requirements and the possible latency when UE is ready for PDCCH in target cell in different scenarios.
Issue 3-4-3: The impact of beam application time on cell switch delay requirements
<Way Forward> FFS the following proposals:
· Proposal 1 (Apple, CMCC): No impact on cell switch delay requirements.
· Proposal 2 (CATT): 
· Legacy the legacy application time of MAC-CE has already been included in the current mobility latency model defined in 38.300 running CR.
· FFS: Whether the legacy application time of MAC-CE is included in the component of Tprocessing,2.
· RAN4 to consider the enhancement of BAT will have an impact on which time components in the mobility latency model.
· Option 1: Tprocessing, 2/TLTM_ Processing 
· Option 2: Additional TCI state switch time.
· Other options are not excluded.
· Proposal 3 (vivo): Add a new term Tswitch, while the detailed value would equals to beam application time, which will be further specified by RAN1.




In LTM, RAN1 has the following agreement on beam application time [2].
	Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 




The definition of BeamAppTime-r17 is for DCI based unified TCI state which is specified in TS38.331
	beamAppTime
Indicates the first slot to apply the unified TCI indicated by DCI as specified in TS 38.214 Clause 5.1.5. The value n1 means 1 symbol, n2 two symbols and so on. The first slot is at least Y symbols indicated by beamAppTime parameter after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication. The same value shall be configured for all serving cells in any one of the simultaneousU-TCI-UpdateListN configured in IE CellGroupConfig based on the smallest SCS of the active BWP.


The range of BeamAppTime-r17 is defined as below:
BeamAppTime-r17 ENUMERATED {n1, n2, n4, n7, n14, n28, n42, n56, n70, n84, n98, n112, n224, n336, spare2, spare1}
For inter-frequency cell switch in R18 LTM, TCI state on different frequency layer may need to be activated. RF retuning time is needed. According to measurement gap, the RF retuning for FR1 can be 0.5ms and for FR2 can be 0.25ms.
Proposal 1: For the beam application time for Rel-18 LTM, the RF retuning time is 0.5ms for FR1 and 0.25ms for FR2 when inter-frequency switch is performed.
As per RAN1 agreement, TCI state activation can be received before or together with cell switch command. 
If the MAC CE for TCI state activation is received together with cell switching command, UE has no opportunities to pre-execute fine timing tracking on the indicated target TCI. Then additional fine timing tracking after cell switch is needed. In our understanding, the cell switching delay would comprise beam application time. It is no need to explicitly define requirements for beam application time.
If TCI state activation is received before cell switch command, we think RAN1 would have corresponding requirements on the beam application time.
Proposal 2: If TCI state activation is received together with cell switching command, the cell switching delay would comprise beam application time. It is no need to explicitly define requirements for beam application time. If TCI state activation is received before cell switch command, RAN1 would have corresponding requirements on the beam application time.
Conclusions
This contribution provides further analysis on beam application and SFN alignment for L1/L2-based inter-cell mobility. The following proposals are provided:
Proposal 1: For the beam application time for Rel-18 LTM, the RF retuning time is 0.5ms for FR1 and 0.25ms for FR2 when inter-frequency switch is performed.
Proposal 2: If TCI state activation is received together with cell switching command, the cell switching delay would comprise beam application time. It is no need to explicitly define requirements for beam application time. If TCI state activation is received before cell switch command, RAN1 would have corresponding requirements on the beam application time.
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