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1. Introduction
Inter-cell mobility delay was widely discussed in previous RAN4#104-e-bis. The latest agreements can be found in [1]. Progress is quite limited in this early phase RAN4 discussion. In this contribution, we continue discussion on the open issues.
2. Discussion
The first issue is the starting point and ending point of cell switch:
	<Way forward >: Issue 1-3-1: L1/L2 cell switch delay 
· Option 1 (Xiaomi, Intel): The timeline for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 2 (Apple): 
· For RACH-less case (if supported), it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case (if supported), it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
· Option 3 (CMCC): taking RAN2 agreements on HO interruption time for L1/L2-based inter-cell mobility into account, and discuss following issues 
· For the RAN2 agreements that end point of HO interruption is when UE performs the first UL transmission on the indicated beam of the target cell, it is proposed to further discuss whether first UL transmission refer to PRACH transmission or UL data? If it refers to UL data, how to reflect this in RAN4 HO interruption requirements
· For the RAN2 agreements that end point of HO interruption is when UE performs the first DL reception on the indicated beam of the target cell, it is proposed to further discuss how to reflect this in RAN4 HO interruption requirements
· Option 4 (Huawei, MTK): For RACH-based case, the start point is UE receiving the cell switch command, the end point is UE transmitting PRACH to the target cell.
· Option 5 (QC, Intel, Ericsson, vivo, OPPO, Nokia, CTC): wait for RAN2 progress. 



Same as other RRM procedure, typically the starting point is the time when UE receives the network command. In this case, the starting point should be the time when UE receives L1/L2 command which triggers cell switch. Regarding the ending point, as we proposed in RAN4#104e-bis, we may need to differentiate RACH-based and RACH-less scenarios. Actually, RAN2 confirmed that both scenarios are to be supported:
RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 

For RACH-based cell switch, it is straightforward that the ending point shall be the time UE is ready to send RACH preamble, same as that defined in legacy handover. For RACH-less cell switch, UE is expected directly perform data Rx/Tx with target cell without RACH procedure. This is similar to RACH-less handover, wherein the ending point is defined as the time when UE is ready for data Rx/Tx with target cell.
[bookmark: _Ref118660916]Proposal 1: for LTM delay,
· For RACH-less case (if supported), it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case (if supported), it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.

On LTM delay components:
	<Way forward >: Issue 1-3-2: Components of L1/L2 inter-cell mobility delay
Background: To discuss whether to include other components in L1/L2 inter-cell mobility delay except the components in the following table.
	Components
	Meaning

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)

	Tprocessing,2
	Time for UE processing. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.

	Tsearch
	Time required to search the target cell

	TΔ
	Time for fine tracking and acquiring full timing information

	Tmargin
	Time for SSB or CSI-RS post-processing

	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell



· Option 1 (Huawei, Intel, xiaomi): TCI state switching time is needed
· Option 2 (Apple): L1/L2 inter-cell mobility execution time is needed.
· Option 3 (MTK):
· FFS to add TCI state switching time in L1/L2 mobility delay
· Not add L1/L2 inter-cell mobility execution time in L1/L2 mobility delay
· Option 4 (OPPO)
· FFS to add TCI state switching time in L1/L2 mobility delay
· FFS to add L1/L2 inter-cell mobility execution time in L1/L2 mobility delay
· Option 5 (Nokia): Use “Tswitch-cmd processing” to replace “Tcmd and Tprocessing,2” 
· Option 6 (QC, Intel, Ericsson, vivo, OPPO, Nokia): wait for RAN1/2 progress
<Way forward >: Issue 1-3-3: Components of L1/L2 cell switch interruption Tinterruption
· Modified Option 1 (Huawei, CMCC, Apple): further discussion
· Option 2 (QC, Ericsson): all the other components in L1/L2 inter-cell mobility delay except Tcmd.
· Option 3 (MTK, CTC): Focus on the delay requirement at first. 
· Option 4 (QC, Ericsson, Apple, vivo, Nokia): wait for RAN1/2 progress
<Way forward >: Issue 1-3-4: On each component 
· Option 1 (MTK): further consider the possibility of reducing Tprocessing,2, Tsearch and TΔ
· Option 2 (Huawei): further analyze each component of L1/L2 inter-cell mobility delay: 
· Handover command processing delay: processing of L1 or L2 (MAC CE) is faster than RRC
· Tsearch=0
· FFS TCI state switching time
· FFS reduction on Tprocessing,2
· reuse legacy value for TIU for RACH-based L1/L2 mobility, FFS for RACH-less
· Option 3 (Xiaomi): For L1/L2 based inter-cell mobility,
· the MAC/DCI decoding delay instead of RRC processing delay should be defined in HO delay requirement;
· the delay of cell search is not needed in HO delay requirement;
· the UE processing time can be reduced in HO delay requirement;
· fine timing tracking and RACH uncertainty delay need to be considered in HO delay requirement
· Option 4 (Nokia): 
· LLM (low layer mobility) cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time
· RAN4 is to review the delay components of the existing definition for L3 handover and discuss the adaptability of such definition in LLM
· Option 5 (QC, Intel, Ericsson, Apple, vivo, OPPO): wait for RAN1/2 progress



In general we agree that it may be premature to conclude the every component at current stage. However, one thing we would like to highlight is about the execution time, similar with CHO. It depends on how many cells on which UE needs to perform L1 measurement. It is possible that network pre-configures multiple candidate cells for L1 measurement, together with cell parameters of the candidate cells. But eventually UE only needs to switch to one target cell. Therefore, it is unnecessary for UE to perform parameters validation and apply them for all the candidate cells. Our expectation is that UE keeps measuring all the candidate cells. Once it receives switch command to certain target cell, it can make the corresponding cell parameters valid and apply them (like CHO).
However, if UE only needs to measure one single neighbor cell, e.g. after receiving L3 measurement report NW can determine which neighbor cell is the most suitable candidate cell for LTM, NW would provide cell parameters for only one candidate cell in RRC reconfiguration. It is clear for UE that target cell is the very one for LTM. Thus UE can pre-load the parameters.
[bookmark: _Ref118660929]Proposal 2: 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. 

Another issue is about timing requirement:
	< Way forward>: Issue 1-4-1: Transmit timing accuracy requirements
· Option 1: Transmit timing accuracy requirements for any uplink transmission should follow existing requirements as a starting point.
· Option 2: FFS 


We believe option 1 can be used as baseline. Even for RACH-less in LTE, RAN4 applies the same Tx timing accuracy requirement for the first UL transmission. However, we are open for further study if any critical issue is identified.
[bookmark: _Ref118660934]Proposal 3: Transmit timing accuracy requirements for any uplink transmission should follow existing requirements as a starting point.

3. Conclusion
In this contribution, we provide further discussion on inter-cell mobility delay requirements. After discussion, the following conclusions are provided:
Proposal 1: for LTM delay,
· For RACH-less case (if supported), it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case (if supported), it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Proposal 2: 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.
Proposal 3: Transmit timing accuracy requirements for any uplink transmission should follow existing requirements as a starting point.
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