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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF [1] on L1/L2 inter-cell mobility was approved. In this contribution, some open issues on L1/L2 based inter-cell mobility are further discussed.
2. Discussion
2.1 General and Principles
Issue 3-1-1: Whether define cell switch delay requirements for the case “PCell change with PSCell change”
< Wayforward >: FFS the following option
· Option 1 (MTK): Not define cell switch delay requirements for the case “PCell change with PSCell change”.
Proposal 1: Not define cell switch delay requirements for the case “PCell change with PSCell change”.	
Issue 3-1-2: The scenarios to define cell switch delay requirements
< Wayforward >: FFS the following proposals
· Proposal 1 (MTK): Define cell switch delay requirements at least for the two scenarios:
· PCell change without SCell change
· PSCell change without SCell change
FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
· Proposal 2 (MTK): If define cell switch delay requirements for SCell at PCell change, focus on single non-PUCCH SCell at first 
· FFS: multiple SCells
· FFS: PUCCH SCell
· Proposal 3 (Nokia): 
· RAN4 to discuss CA scenario PCell change without SCell change and PCell change with SCell change
· RAN4 to discuss (at least) NR-DC scenario PSCell change without MN involvement case, i.e. intra-SN
· RAN4 to discuss LTM inter-frequency scenario where Mobility to inter-frequency cell that is not a current serving cell.
· Proposal 4 (Nokia, Ericsson): 
· RAN4 to discuss scenario where Target Pcell/SCell can be current SCell/Pcell
· Proposal 5 (Ericsson): Focus on LTM HO at first and Specify HO and SCell change requirements for following case
· LTM HO
· LTM HO with SCell change
· LTM HO with direct SCell activation
According to RAN2 LS R2-2211061 [2], 
	· L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
· Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 


We support to define cell switch delay requirements at least for the two scenarios: PCell change without SCell change and PSCell change without SCell change. FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
Proposal 2: Define cell switch delay requirements at least for the two scenarios:
· PCell change without SCell change
· PSCell change without SCell change
FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
Issue 3-1-5: LTM delay requirements
< Wayforward >: FFS the following proposal and more clarification on the motivation to define LTM delay requirement, given that RAN4 may already define the cell switch delay.
· Proposal (Nokia): The starting point of LTM delay requirements is the time when UE receives the RRC LTM configuration.
Considering RAN4 have already defined the cell switch delay requirement, we would like not to define LTM delay requirement. If companies want to address or clarify some issues before the UE receives cell switch command, we can further discuss it, but it is not suggested to define the LTM delay requirement.
Proposal 3: If companies want to address or clarify some issues before the UE receives cell switch command, it can be further discussed, but it is not suggested to define the LTM delay requirement.
2.2 Timeline of cell switch delay for Pcell/PSCell
Issue 3-2-1: Starting point of cell switch delay for PCell/PSCell
< Wayforward >: FFS the following options
· The starting point of cell switch delay for PCell/PSCell is that UE receives cell switch command.
For starting point of cell switch delay for PCell/PSCell, we support that the starting point of cell switch delay for PCell/PSCell is that UE receives cell switch command.
Proposal 4: The starting point of cell switch delay for PCell/PSCell is that UE receives cell switch command.
Issue 3-2-2: Ending point of RACH-based cell switch delay for PCell/PSCell
< Wayforward >: FFS the following options
For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.
For ending point of RACH-based cell switch delay for PCell/PSCell, we support that the ending point of cell switch delay for PCell/PSCell is that UE transmits PRACH to the target cell.
Proposal 5: For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.
2.3 Detail of cell switch delay requirements for Pcell/PSCell
Issue 3-3-10: Execution time
< Wayforward >: FFS the following options
· Option 1 (MTK): wait for RAN2 progress.
· Option 2 (Apple): if UE is required to perform L1 measurement on only one neighbor cell, extra execution time is not needed. Otherwise, extra execution time shall be allowed, like CHO.
The timeline in the following figure is the basis for analyzing cell switch delay requirements:
[image: Timeline

Description automatically generated with low confidence]
	Tprocessing,1 /
Tprocessing,2
	Time for UE processing, before and after cell switch command, respectively. 
This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.
	Up to [20] ms for same FR
Up to [40] ms for different FR


We support option 1.
If UE is required to perform L1 measurement on only one neighbor cell, NW can determine which neighbor cell is the most suitable candidate cell for LTM after receiving the L3 measurement report, then NW will provide cell parameters for only one candidate cell in RRC configuration. The target cell is the only target cell of LTM for UE, and UE can preload cell parameter [3].
If UE is required to perform L1 measurement on multiple neighbor cells, NW can pre-configure multiple candidate cells and their cell parameters for L1 measurement, but UE only needs to switch to one target cell. Therefore, UE does not need to perform conditional verification and apply parameters to all candidate cells, but only needs to perform conditional verification and apply parameters to the corresponding target cells after it receives the command to switch to a specific target cell.
[bookmark: _GoBack]Therefore, we believe that if the time of UE decoding RRC pre-configuration (Tprocessing, 1) is before the cell switch command, then the extra execution time is not required. 
Proposal 6: It may wait for RAN2 progress.
· If the time of UE decoding RRC pre-configuration (Tprocessing, 1) is before the cell switch command, then the extra execution time is not required.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on L1/L2 inter-cell mobility delay requirements. From this discussion we have derived the following proposals: 
Proposal 1: Not define cell switch delay requirements for the case “PCell change with PSCell change”.	
Proposal 2: Define cell switch delay requirements at least for the two scenarios:
· PCell change without SCell change
· PSCell change without SCell change
FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
Proposal 3: If companies want to address or clarify some issues before the UE receives cell switch command, it can be further discussed, but it is not suggested to define the LTM delay requirement.
Proposal 4: The starting point of cell switch delay for PCell/PSCell is that UE receives cell switch command	
Proposal 5: For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.
Proposal 6: It may wait for RAN2 progress.
· If the time of UE decoding RRC pre-configuration (Tprocessing, 1) is before the cell switch command, then the extra execution time is not required.
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