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Introduction
In RAN4 104-bis-e and RAN4 105, R18 L1L2-triggered mobility was discussed in RRM session and the WF was agreed in [1], [2].
Based on all above information, we provide our views on the cell switch delay requirements for R18 L1L2-triggered mobility.

Discussion 
<On scenarios to define cell switch delay requirements>
In last meeting, the following issues are discussed.
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”.
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


As agreed in last RAN2 meeting, CellGroupConfig is mandatorily present in LTM candidate cell configuration, and only cell switch is supported in this release. Therefore, for the CA scenario, RAN4 should discuss the scenarios while RAN2 has already agreed to support in R18: 
Scenario 1: PCell HO without SCell change
Scenario 2: PSCell change without SCell change
Scenario 3: PCell HO with SCell change
Scenario 4: PSCell change with SCell change
RAN2 has not yet agreed on the following scenario:
Scenario 5: SCell (within MCG) change without PCell HO
Scenario 6: SCell (within SCG) change without PSCell change
Scenario 7: PCell HO with SCell activation/de-activation
Scenario 8: PSCell change with SCell activation/de-activation
In case RAN2 agrees Scenario 5-8 in the coming meetings, RAN4 may or may not have time to further discuss the corresponding requirements in R18. If not, RAN4 may further discuss whether to specify the corresponding requirements in a RAN4-lead WI or TEI in later release.
Proposal 1  In R18, RAN4 discuss the RRM requirements for the following scenarios of cell switch:
Scenario 1: PCell switch without SCell switch
Scenario 2: PSCell switch without SCell switch
Scenario 3: PCell switch with SCell switch
Scenario 4: PSCell switch with SCell switch
For Scenario 1 and Scenario 2, there could be 2 understandings. One is that no SCell is configured before and after the SpCell cell switch, or some SCells are configured but not activated. The other one is that there is at least one SCell configured for the UE, and the same SCell is configured and active before and after cell switch. Since the candidate configuration includes CellGroupConfig, in our view, both understandings should be included. 
Proposal 2  For PCell change without SCell change, and for PSCell change without SCell change, the SCell may be 
· not configured in both the source and target cell group, or
· not activated in both the source and target cell group, or
· configured and activated, but not changed in both the source/target cell group.
For Scenario 3 and Scenario 4, one important case is the switch between SpCell and SCell, i.e. target SpCell is current SCell. The SCell may also be either activated or not, but as discussed in the previous proposal, if there are no active SCells both before and after the triggering of cell switch, it should be categorized in Scenario 1 and 2. Therefore, we have the following proposal:
Proposal 3  RAN4 should prioritize the discussion on RRM requirements for the following subset of scenarios
Scenario 1a: PCell switch, and the target PCell is current deactivated SCell.
Scenario 2a: PSCell switch, and the target PSCell is current deactivated SCell.
Scenario 3a: PCell switch with SCell switch, the target PCell is current activated SCell, and current PCell becomes activated SCell.
Scenario 4a: PSCell switch with SCell switch, the target PSCell is current activated SCell, and current PSCell becomes activated SCell.
In these cases, the current SCell could be either DL-only SCell, or SCell with both DL and UL. If the SCell is activated with both UL BWP and DL BWP, UE may perform L1 measurement on both PCell and SCell, and the corresponding inter-frequency cell switch may have almost zero interruption, at least for the intra-DU scenario. However, if no UL BWP is configured in the source active SCell, then there could be cell switch delay in Scenario 3a and 4a, which counts for the uplink RF re-tuning and uplink timing maintenance, i.e. RACH. If current SCell is de-activated, firstly RAN4 may need to clarify the L1 measurement and reporting, if agreed, on this kind of candidate cells, as discussed in our companion paper [3]. After clarification on the L1 measurement, UE may still need to perform RF re-tuning, synchronization and to finish RACH procedure. 
Based on above analysis, we see the delay components are generally the same for all the scenarios, which may fit in the Figure below, but the value of some delay components is scenario-dependent. Although mostly inter-frequency cell switch is analysed above, we see the situation is almost the same for the intra-frequency cell switch. We propose to work for a general form of the delay requirement. 
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Figure 2-1: Components of Mobility Latency (before enhancements) in [4]
Proposal 4  RAN4 works for a general form of delay requirements for all the agreed scenarios, and leave the value of some delay components as scenario-dependent.

<On timeline of cell switch delay>
In last meeting, the following issues are discussed.
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.

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.
Issue 3-2-3: Ending point of RACH-less cell switch delay for PCell/PSCell
< Wayforward >: FFS the following options
· Option 1 (MTK): For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE transmitting SR on PUCCH or PUSCH on the target cell.
· Option 2 (CTC, Apple, OPPO, Huawei): UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 3 (Xiaomi): UE starts to transmit valid CSI report of target cell.
· Option 4 (vivo): RAN4 will further discuss end point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the TRS tracking, CSI acquisition before/after cell switch command, and RAN4 agrees there is related impact on UE RRM requirements.
· Option 5 (Nokia): RAN4 to discuss if Tfirst-data is within the RAN4 scope.
· Other options are not precluded


In our view, RAN1 has NOT yet concluded whether/how to perform the TRS tracking, CSI acquisition before/after cell switch command. On the proposal in issue 3-2-1 and 3-2-2, some companies may have concern on the UE requirements/testing if UE is able to perform TRS tracking, CSI acquisition and even early RACH before cell switch command. Therefore, rather than cell switch delay requirement, LTM delay requirement is proposed. Generally speaking, UE behaviour of LTM cell switch can be categorized into 2 kind of scenarios. One kind is that UE finishes the synchronization and CSI related procedure before cell switch based on the corresponding capability, e.g. switch between SpCell and SCell, or switch between ICBM serving cell and the cell with additional PCI. No matter UE finishes these procedures based on additional UE capability or not, the UE behaviour could be the same. The other kind is that UE finishes the synchronization and CSI related procedure after cell switch, while the testing is similar to what is proposed in issue 3-2-1 and 3-2-2. Therefore, based on proposal 4, we have the following proposal.
Proposal 5  Specify LTM delay requirements based on the Figure 2-1, while considering 2 types of scenarios for potential test cases design:
· Scenario Type A: UE performs synchronization, TCI state switching, CSI reporting and RACH after cell switch command is received. In this scenario, for the concern period in the testing, the starting point of cell switch is the time UE receives cell switch command, and the end point is the time when UE transmitting PRACH to the target cell.
· Scenario Type B: UE performs synchronization, TCI state switching, CSI reporting and RACH before cell switch command is received, e.g. switch between SpCell and SCell, or switch between ICBM serving cell and the cell with additional PCI. In this scenario, for the concern period in the testing, the starting point of cell switch is the time UE receives cell switch command, and the end point is the time when UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.

Conclusions
Based on above analysis, we have following proposals.
Proposal 1  In R18, RAN4 discuss the RRM requirements for the following scenarios of cell switch:
Scenario 1: PCell switch without SCell switch
Scenario 2: PSCell switch without SCell switch
Scenario 3: PCell switch with SCell switch
Scenario 4: PSCell switch with SCell switch
Proposal 2  For PCell change without SCell change, and for PSCell change without SCell change, the SCell may be 
· not configured in both the source and target cell group, or
· not activated in both the source and target cell group, or
· configured and activated, but not changed in both the source/target cell group.
Proposal 3  RAN4 should prioritize the discussion on RRM requirements for the following subset of scenarios
· Scenario 1a: PCell switch, and the target PCell is current deactivated SCell.
· Scenario 2a: PSCell switch, and the target PSCell is current deactivated SCell.
· Scenario 3a: PCell switch with SCell switch, the target PCell is current activated SCell, and current PCell becomes activated SCell.
· Scenario 4a: PSCell switch with SCell switch, the target PSCell is current activated SCell, and current PSCell becomes activated SCell.
Proposal 4  RAN4 works for a general form of delay requirements for all the agreed scenarios, and leave the value of some delay components as scenario-dependent.
Proposal 5  Specify LTM delay requirements based on the Figure 2-1, while considering 2 types of scenarios for potential test cases design:
· Scenario Type A: UE performs synchronization, TCI state switching, CSI reporting and RACH after cell switch command is received. In this scenario, for the concern period in the testing, the starting point of cell switch is the time UE receives cell switch command, and the end point is the time when UE transmitting PRACH to the target cell.
· Scenario Type B: UE performs synchronization, TCI state switching, CSI reporting and RACH before cell switch command is received, e.g. switch between SpCell and SCell, or switch between ICBM serving cell and the cell with additional PCI. In this scenario, for the concern period in the testing, the starting point of cell switch is the time UE receives cell switch command, and the end point is the time when UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
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