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1	Introduction
A WF on Rel-18 Mobility enhancement was approved in RAN4#108 meeting [1]. 
In this contribution, we discuss the remaining issues on L1/L2 inter-cell mobility delay requirements.
2	Discussion
Timeline of cell switch delay
	[bookmark: _Hlk135254445]Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell
< Agreement>:
· For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL transmission on the indicated beam of the target cell.
Issue 3-2-2: Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (ZTE): Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 2 (MTK, CTC): Under the condition that target cell is known, UE can perform SSB based T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3 (Apple): If T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2) as baseline.
· Option 4 (xiaomi): If T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2)
· Option 5 (vivo): UE can not perform TRS-based fine T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. From conformance requirement perspective, UE may perform TRS tracking after L1/L2/L3 processing.
· Option 6 (QC):
· LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max (SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.


In our view, network can trigger TCI state activation and PDCCH ordered PRACH for candidate cell before sending cell switch command. Usually UE needs to perform fine T/F tracking even before receiving cell switch command. But if no TCI activation or PDCCH ordered RACH before cell switch, UE still needs to perform T/F fine tracking after receiving cell switch, which seems not typical case. We prefer not to limit the sequence of T/F fine tracking (TΔ) if needed and L1/L2/L3 processing (Tprocessing,2).
Proposal 1: For the case UE still needs to perform T/F fine tracking after receiving cell switch, do not limit the sequence of T/F fine tracking (TΔ) if needed and L1/L2/L3 processing (Tprocessing,2).
Detail of cell switch delay requirements for Pcell
2.2.1. Processing time: Tprocessing,2 /T LTM_processing
	Issue 3-3-1-1: Processing time when target cell is an active serving cell
< Way Forward >: FFS the following options
· Proposal 1 (Apple): RAN4 shall NOT assume TLTM-processing = 0 when target cell is an active SCell.
· Proposal 2 (CMCC, Nokia, Ericsson): When the target cell is a current serving cell, TLTM-processing = 0.
· Proposal 3 (Huawei): Tprocessing,2 can be reduced when target Pcell/SCell is current SCell/PCell.
· Proposal 4 (MTK): If the target cell is an active SCell, L1 reconfiguration is necessary, and it is up to NW configuration whether L2/L3 reconfiguration is needed.
· Tprocessing,2/ TLTM-processing =20ms when L2 reset is needed.
· Tprocessing,2/ TLTM-processing = 15ms when L2 reset is not needed.
· Proposal 5 (QC): When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL. 
Issue 3-3-1-2: Value of Tprocessing,2 /T LTM_processing when the target cell is not a current serving cell
<Way Forward>:
· When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
· FFS: in which scenarios Tprocessing,2 /T LTM_processing can be reduced and the detailed value.
· FFS: the value when target cell is a current serving cell.


For UE processing, the following is assumed to be performed after receiving the cell switch command: MAC/RLC reset (when configured), RF retuning (e.g. needed for inter-frequency), baseband retuning. No security update support in Rel-18 with L1/L2 based mobility.
We also think Tprocessing,2 is still needed when target Pcell/SCell is current SCell/PCell. When an active SCell become SpCell, UE needs to reconfigure parameters since SCell may be for DL-only or both DL/UL. We prefer not to differentiate the requirements but just define minimum requirements. 
When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
When the target cell is a current serving cell, Reduced delay of Tprocessing,2 can be considered. For example, Tprocessing,2 /T LTM_processing is [15ms] for the intra-FR cell switch and [35ms] for inter-FR cell switch.
Proposal 2: Tprocessing,2 is still needed when target Pcell/SCell is current SCell/PCell. Define unified minimum requirements regardless of DL-only or both DL/UL SCell.
Proposal 3: When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
When the target cell is a current serving cell, reduced delay can be further discussed, e.g., Tprocessing,2 /T LTM_processing is [15ms] for the intra-FR cell switch and [35ms] for inter-FR cell switch.
2.2.2. T/F fine tracking: TΔ and Tmargin
	Issue 3-3-2-1: T/F fine tracking: TΔ and Tmargin
<Way Forward >:
· Option 1: If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. otherwise, additional time for SSB based T/F tracking is needed. 
· Option 2: In FR1, if (L1-RSRP measurement period+ Tcmd+Tprocessing,2) >160ms, one Trs is needed for fine time tracking, otherwise Tdelta =0. In FR2, as (L1-RSRP measurement period+ Tcmd+Tprocessing,2) is larger than160ms, one Trs is needed for fine time tracking.


If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms and measurement accuracy is fulfilled, no additional delay is needed for TSSB, TSSB = 0. Otherwise, TSSB is needed, and 1 SSB occasion for T/F tracking needs to be considered, e.g., min (160ms, Tfirst_SSB).
Proposal 4: If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. otherwise, additional time for SSB based T/F tracking is needed, e.g., min (160ms, Tfirst_SSB).
2.2.3. Cell search: Tsearch
[bookmark: _Hlk135410441][bookmark: _Hlk135241777]Issue 3-3-3-1: Tsearch
[bookmark: _Hlk135817234]< Agreement >: 
· Tsearch = 0 as unknown cell case is not considered in rel-18. 
2.2.4. TCI state switching time
	Issue 3-3-4-1: Whether to define PCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
< Agreement >: 
· [bookmark: _Hlk135247566]When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case in R18.
· FFS when TCI activation is based on L3 measurements
[bookmark: _Hlk127883748]Issue 3-3-4-1: TCI state switching time
[bookmark: _Hlk135819353]<Way Forward>: FFS the following options
· Option 1 (CATT): If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed.
· Option 2 (OPPO): Extra TCI state switching delay is not needed.
· Option 3 (vivo): add extra switching time, while the detailed value would equal to beam application time, which will be further specified by RAN1.


TCI state switching delay is always needed if UE is indicated to change TCI. We think this procedure can be done in parallel with cell switch, and no extra delay is needed for cell switch. However, the impact of beam application time on cell switch delay requirements is also under discussion. We can wait for RAN1 reply and come back to this issue.
Proposal 5: Wait for RAN1 reply on the impact of beam application time.
2.2.5. Extra time for PL-RS measurement
Issue 3-3-5-1: Extra time for PL-RS measurement
<Way Forward> FFS the following option:
· Option 1 (MTK): 
· For PCell switch delay, the PL-RS to use should be one of the SSBs UE performs L1-RSRP measurement on.
· For PCell switch delay, UE does not need extra time to measure the PL-RS if L1-RSRP measurement period of corresponding SSB is no longer than 160ms.
· Option 2 (vivo): Whether additional time for PL-RS measurement is needed follows the conclusions of R17_feMIMO/ R16_eMIMO maintenance.
2.2.6. Execution time
[bookmark: _Hlk127889604]Issue 3-3-6-1: Execution time
< Way Forward >:
· FFS if Texecution_time for RRC message decoding, validity/compliance check is added in the cell switch delay requirements.
· FFS if one or more delay component is needed.
· FFS for forming of complete RRC configuration from reference configuration.
RAN4 should not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g., the processing and loading the configuration before the LTM handover command reception can be limited to only a small portion of measurement related configurations of the LTM cells. RRC parameters decoding and applying time in this procedure is similar to that in CHO. We can accept additional Texecution_time for RRC message decoding, validity/compliance check in the cell switch delay requirements.
Proposal 6: Texecution_time for RRC message decoding, validity/compliance check is added in the cell switch delay requirements.
2.2.7. Tuncertainity /TIU
Issue 3-3-7-1: Tuncertainity/TIU
< Agreement>:
· For RACH-based cell switch, legacy definition of Tuncertainity/TIU can be used.
· For RACH-less cell switch there is, [Tuncertainity/TIU ] delay uncertainty to wait for the UL resource to transmit RRCReconfigurationComplete.
2.2.8. Tinterruption
Issue 3-3-8-1: Tinterruption
<Way Forward> FFS the following proposals:
· Proposal 1 (Apple, CATT, CMCC, CTC, ZTE, OPPO): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Proposal 2 (CATT, vivo): 
· For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
· For RACH-less cell switch, T_interruption at least include T_processing,2
Proposal 7: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
3	Conclusion
In summary, we propose to consider the followings:
Proposal 1: For the case UE still needs to perform T/F fine tracking after receiving cell switch, do not limit the sequence of T/F fine tracking (TΔ) if needed and L1/L2/L3 processing (Tprocessing,2).
Proposal 2: Tprocessing,2 is still needed when target Pcell/SCell is current SCell/PCell. Define unified minimum requirements regardless of DL-only or both DL/UL SCell.
Proposal 3: When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
When the target cell is a current serving cell, reduced delay can be further discussed, e.g., Tprocessing,2 /T LTM_processing is [15ms] for the intra-FR cell switch and [35ms] for inter-FR cell switch.
Proposal 4: If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. otherwise, additional time for SSB based T/F tracking is needed, e.g., min (160ms, Tfirst_SSB).
Proposal 5: Wait for RAN1 reply on the impact of beam application time.
Proposal 6: Texecution_time for RRC message decoding, validity/compliance check is added in the cell switch delay requirements.
Proposal 7: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
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