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1. Introduction
In RAN4#107 meeting, RAN4 has some discussion on the general aspects and scenarios for LTM, e.g. inter-frequency cell switch definition and requirements for DL/UL synchronization, and the related WF was approved in [1]. In this contribution, we would like to discuss the remaining issues for the general aspects and scenarios for LTM and provide our proposals.
2. Discussion
DL synchronization before cell switch command
	Issue 1-1-2: Requirements for acquiring SFN of target cell before cell switch command
< Way Forward>: 
· Common understanding is that RAN4 does not need to define any new requirements for SFN acquisition delay of target cell before cell switch command, as legacy requirements of SFN acquisition delay defined for L3 CSI-RS measurement in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 apply, if needed.
· FFS when and how to acquire SFN of the candidate cell


In last meeting, RAN4 has agreed not to define any new requirements for SFN acquisition delay for target cell before cell switch command, and FFS when and how to acquire SFN of the candidate cell. According to current spec, if ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed. Otherwise, UE may need to acquire target cell SFN by reading MIB, and the legacy delay requirement of SFN acquisition can be applied.
Proposal 1: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed, otherwise, UE needs to acquire target cell SFN by reading MIB, and the legacy delay requirement of SFN acquisition defined in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 applies.
	Issue 1-1-3: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
<Way Forward> FFS the following options:
· Option 1 (MTK): After the TCI state of a neighbour cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP.
· Option 2 (vivo): For the inter-frequency cell switch, if UE can perform T/F fine tracking before cell switch, RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync before the cell switch. 


After the TCI state of a neighbour cell is activated, the UE needs to perform T/F fine time tracking based on configured SSB resource, and UE will not active the corresponding BWP of the neighbour cell, as the UE is not configured with BWP related parameter of the neighbour cell before cell switch command.
Proposal 2: After the TCI state of a candidate cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP of the candidate cell.
	RAN1 Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.


RAN1 has agreed to support TCI state activation of a candidate cell before the reception of cell switch command. The motivation of activating TCI state for a candidate cell is to skip fine T/F time tracking during cell switch procedure and the UE can receive PDSCH/PDCCH after cell switch without TCI state activation. From RAN4 perspective, the RRM impact due to TCI state activation and T/F fine tracking on candidate cell(s). According to RAN1 agreements, the UE is required to report SSB based L1 measurement report across L cells from configured cells, i.e. M beams for each of the L cells. However, if the UE is configured to activate TCI state on L candidate cells, the UE may not be able to monitor T/F fine time tracking on the L candidate cells, as from RAN4 requirement perspective, the UE is request to perform T/F fine tracking on candidate at least 160ms. In addition to the UE capability on SSB based L1-RSRP measurement report defined in RAN1, RAN4 also needs to define a new UE capability on T/F fine time tracking of candidate cells. In addition, RAN4 also needs to discuss the delay requirement for TCI state activation for multiple candidate cells.
Proposal 3: RAN4 to define a new UE capability to support T/F fine tracking on multiple candidate cells.
Proposal 4: RAN4 to discuss the delay requirement of TCI state activation for multiple candidate cells.
UL synchronization before cell switch command
	Issue 1-2-2-6: Whether to update the legacy components in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1
<Agreement>
· On top of specified delay requirement in RAN1 as below the RAN4 agreed
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is  
·   
· Do not change ∆Delay component
· FFS for ∆BWPSwitching 
· FFS whether DCI-based or RRC-based BWP switching should be applied
· FFS whether to keep or remove the component
· FFS for additional delays components
· Option 1: 1 SSB occasion for T/F tracking
· Option 2: additional time for RF and/or BB preparation and retuning


In last meeting, RAN4 has discussed the question in the LS [2] on time gap between a PDCCH order and the corresponding PRACH transmission on neighbour cell(s). On top of the delay component defined in RAN1, the BWP switching delay is not needed, as the BWP of candidate cell is not activated before cell switch command. However, the RF tuning time and baseband processing time for loading RACH related parameters need to be considered.
Proposal 5: For the time gap between a PDCCH order and the corresponding PRACH transmission on neighbour cell(s), the component of BWP switching delay is removed, instead, additional time component for RF tuning and BB preparation is considered.
In addition, since RAN4 has agreed the legacy transmit timing accuracy requirement is applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command. According to existing applicability condition for Te requirement, at least one SSB is available at the UE during the last 160ms. The UE may need to perform SSB measurement before RACH transmission on candidate cell, thus, the uncertainty delay of SSB measurement needs to be considered in existing time gap, which is one SSB occasion. 
Proposal 6: The uncertainty delay of SSB measurement is considered on top of existing time gap, which is one SSB occasion period.
3. Conclusion
In this contribution, we discuss the general aspects and scenarios for L1/L2 based inter-cell mobility and provide our proposals as follows.
Proposal 1: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed, otherwise, UE needs to acquire target cell SFN by reading MIB, and the legacy delay requirement of SFN acquisition defined in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 applies.
Proposal 2: After the TCI state of a candidate cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP of the candidate cell.
Proposal 3: RAN4 to define a new UE capability to support T/F fine tracking on multiple candidate cells.
Proposal 4: RAN4 to discuss the delay requirement of TCI state activation for multiple candidate cells.
Proposal 5: For the time gap between a PDCCH order and the corresponding PRACH transmission on neighbour cell(s), the component of BWP switching delay is removed, instead, additional time component for RF tuning and BB preparation is considered.
Proposal 6: The uncertainty delay of SSB measurement is considered on top of existing time gap, which is one SSB occasion period.
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