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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF on NR mobility enhancements (part 1) was approved [1]. In this contribution, some open issues on cell switch delay requirements are further discussed.
2. Discussion
Scenarios and General Procedures
Regarding the procedure of cell switch, there was still an issue left in the last meeting and the Way Forward is copied below:
	Issue 3-1-2: Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (CATT, ZTE, Apple, Huawei): 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 2 (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.
· Option 3 (vivo): If UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch (i.e., TΔ is needed), they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.


The issue is mainly about whether UE can perform T/F fine tracking (TΔ) if needed at first after receiving cell switch command for reducing the interruption time during cell switch. For the case where UE still needs to perform T/F fine tracking after receiving cell switch command, we prefer Option 1, that is, 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.
Proposal 1: 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.
Detail of cell switch delay requirements for Pcell/PSCell
Regarding the detail of cell switch delay requirements for Pcell/PSCell, there was still some issues left that have not yet reached a consensus in the last meeting. In this paper, we will further provide our views and proposals:
Processing time: Tprocessing,2 /TLTM_processing
In the last meeting, RAN4 discussed the processing time, and the related WF is duplicated below [1]:
	Issue 3-2-1-1: Processing time
Agreement online
<Agreement>:
· Tprocessing,2 /T LTM_processing can be 20ms for the intra-FR cell switch. Meanwhile, further discuss and down-select based on the two options:
· Option 1: FFS whether a smaller value can be considered based on other conditions/scenarios. FFS additional UE capabilities can be introduced for these conditions/scenarios. 
· Option 2: introduce UE capability with up to 2 candidate values, one value is 20ms, and FFS the other one. 
· Tprocessing,2 /T LTM_processing for inter-FR cell switch is twice of that for intra-FR cell switch.


For processing time, RAN4 has agreed that Tprocessing,2 /T LTM_processing can be 20ms for the intra-FR cell switch and Tprocessing,2 /T LTM_processing for inter-FR cell switch is twice of that for intra-FR cell switch in the last meeting.
In our view, there should be two cases when discussing the processing time. When the target cell is not a current serving cell, 20ms for intra-FR and 40ms for inter-FR is fine. When target cell is an active serving cell, whether Tprocessing,2 /T LTM_processing can be reduced and the detailed values for LTM are still under discussion. 
In our view, when target Pcell/SCell is current SCell/PCell, some parameters have already been loaded before cell switch command and RF retuning/BB processing execution is not needed, so we support that a smaller value can be considered for Tprocessing,2 /T LTM_processing. However, we believe it should not be 0 because there will be different configurations, and even SCell doesn't have UL [2]. 
Proposal 2: For the intra-FR cell switch, when target cell is an active serving cell, a smaller value can be considered for Tprocessing,2 /T LTM_processing and RAN4 shall NOT assume it to be 0.
Proposal 3: When target cell is an active serving cell, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL.
Tinterruption
In the last meeting, RAN4 discussed Tinterruption, and the related WF is duplicated below:
	Issue 3-2-6-1: Tinterruption
<Way Forward> FFS the following Options:
· Option 1 (CATT, CMCC, ZTE, OPPO, Apple): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2 (Nokia): Tinterrupt = TLTM-processing + T∆ + Tmargin + TIU.
· Option 3 (vivo): 
· For RACH-based cell switch, Tinterruption at least include the time of Tprocessing,2 and TIU.
· For RACH-less cell switch, Tinterruption at least include Tprocessing,2
· during LTM execution time, there is NO interruption to source PCell


For the Tinterruption, we support Proposal 1 and think that the components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
For proposal 3, it depends on the further conclusions from RAN4 discussion on other time components like Tfirst-RS and TRS-proc, which are the time for fine time tracking and acquiring full timing information of the target cell and the time for SSB processing.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 4: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on cell switch delay requirements. From this discussion we have derived the following proposals: 
Proposal 1: 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.
Proposal 2: For the intra-FR cell switch, when target cell is an active serving cell, a smaller value can be considered for Tprocessing,2 /T LTM_processing and RAN4 shall NOT assume it to be 0.
Proposal 3: When target cell is an active serving cell, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL.
Proposal 4: 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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