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Introduction
In this paper we provide our views on principles, timeline and details for L1/L2 inter-cell mobility delay requirements discussions.
Discussion
General and Principles
In the last meeting, a WF capturing agreements for mobility delay discussions was approved in [1].
	Issue 4-1-1: Whether define cell switch delay requirements for the case “PCell change with PSCell change”
Ad hoc agreement
< Agreement >: 
· Only define requirements for serving cell change within one CG, e.g., not define cell switch delay requirements for the case “PCell change with PSCell change”.
[bookmark: _Hlk127879225]Issue 4-1-2: Define cell switch delay requirements for SpCell change without SCell change
Offline agreement
< Agreement >: 
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change


There are several scenarios for cell switch in LTM:
· Scenario 1: Target PSCell is not current SCell and there is no SCell change
· Scenario 2: Target PSCell is current SCell and there is no other SCell change
· Scenario 3: PSCell change with direct SCell activation 
For Scenario 1, only PSCell change will happen, which is the basic scenario for LTM. Cell switch delay requirement will be defined. Scenario 2 is a special case of Scenario 1 where delay may be further reduced.
For scenario 3, we don’t think that we need to define the joint cell switch requirement for this scenario. PSCell cell switch delay is the same as scenario 1. Direct SCell activation delay requirement can be defined independently similarly as legacy. We are open to further discuss whether direct SCell activation is considered or not at first stage. If we need to consider the scenario, there are some differences compared with legacy direct SCell activation, i.e. known condition. In legacy, known condition is defined based L3 measurement report. here, L1 report will be used. 
Proposal 1: Deprioritize PSCell change with direct SCell activation requirements.
Timeline of cell swith delay for Pcell/PSCell
In the last meeting the starting point and end point for the switch procedure are agreed.
	[bookmark: _Hlk128502695]Issue 4-2-1: Starting point of cell switch delay for PCell/PSCell
Offline agreement
< Agreement >:
· Cell switch delay for PCell/PSCell starts at UE receives cell switch command.

Issue 4-2-2: Ending point of RACH-based cell switch delay for PCell/PSCell
Offline agreement
< Agreement >:
· For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.


The starting point of cell switch delay is that UE receives cell switch command. The ending point will depend on RACH-based or RACH-less case.  For RACH-based case, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell. For RACH-less case, suggest to wait for more information from RAN1. Currently, RAN1 is discussing the CSI report. The ending point can be the time when UE starts to transmit valid CSI report or the first DL/UL reception/transmission on the indicated beam of the target cell.
Detail of cell switch delay requirements for Pcell/PSCell
Early sync and early TA
From RAN1 agreement, both DL and UL will support synchronization before cell switch command. Then the cell switch delay may be further classified into pre-sync and No pre-sync cases.
Regarding DL sync, the UE has done L3 measurements on the target cell before beam management operations. It serves as a prerequisite condition to the L1-RSRP measurements. If pre DL-sync is applied, Tsearch can be skipped. It needs further discussion whether fine time tracking can be skipped. If the time interval between DL sync and cell switch command is a bit long, fine time tracking is still needed after cell switch command. 
If pre UL-sync is applied, TA can be indicated in cell switch command or acquired by UE by PDCCH-ordered RACH and the normal RACH procedure after cell switch command can be skipped. There will be interruption when preamble is transmitted for the PDCCH-ordered approach. If there is no priority rule defined in RAN1, RAN4 may consider to define scheduling restriction.
TCI states and switch
For DL TCI state switch, there is no extra delay if fine time tracking is already included in cell switch delay requirement.
For UL TCI state switch, possible extra delay is expected due to non-maintained PL-RS. We therefore prefer to only consider UL TCI state switch for maintained PL-RS case. 
Proposal 2: if DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
Proposal 3: If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
Besides, it’s FFS whether TCI state switch command can be sent before cell switch. In current RAN4, TCI state switch requirement for cell with different PCI can only apply for the condition that timing offset smaller than CP and it can only work for intra-frequency case.
Proposal 4: If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP. 
The whole LTM aims to reduce the total delay of cell switch, therefore, cell switch will be performed for only known TCI state. L1 report with beam indication needs to be sent before cell switch command.
Proposal 5: Only define cell switch requirement for known TCI state case in LTM.
Conclusion
In this paper we provide our views on principles, timeline and details for L1L2 inter-cell mobility delay requirements discussions.
Proposal 1: Deprioritize PSCell change with direct SCell activation requirements.
Proposal 2: if DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
Proposal 3: If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
Proposal 4: If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP. 
Proposal 5: Only define cell switch requirement for known TCI state case in LTM.
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