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1. Introduction
In RAN4#107 meeting, RAN4 had some discussion on the delay of L1/L2 based inter-cell mobility, and the related WF was approved in [1]. In this contribution, we would like to discuss L1/L2 based inter-cell mobility delay requirements and provide our proposals.
2. Discussion
General and Principles
	Issue 3-1-3: LTM delay requirements
[bookmark: _Hlk135814307]<Way Forward> FFS the following options:
· Option 1 (Apple, xiaomi): Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Option 2 (Nokia): Before proceeding on this issue, RAN4 should have common understanding on what L1-measurements for LTM mobility means


For LTM delay requirements, RAN4 does not need to define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s), as according to signaling design in RAN2, the LTM procedure starts when the UE receives the cell switch command. 
Proposal 1: RAN4 not to define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Timeline of cell swith delay for Pcell/PSCell
	[bookmark: _Hlk135254445]Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
< Way Forward>: FFS the following option
· For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL transmission (i.e., RRCReconfigurationComplete) on the indicated beam of the target cell.
Issue 3-2-2: Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (MTK): 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 (CTC):  Under the condition that target cell is known, 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 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 cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e., in some cases it can be performed after the T/F tracking.
· Option 6 (Ericsson): If UE is configured with pre-synchronisation, UE can perform T/F fine time tracking before the cell switch command and UE do not need extra delay for T/F tracking after receiving cell switch command


For RACH-based cell switch, it was agreed that the ending point can be defined as the time when UE starts the transmission of new PRACH on the target cell. For RACH-less cell switch, as UE doesn’t need to acquire TA during the cell switch. And according to RAN2’s agreement, in RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE, however, it does not mean the UE complete the LTM procedure, the UE may continue the LTM execution procedure, and RAN2 also agreed the UE consider that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data. Thus, it is more reasonable to define the ending point of LTM procedure when the UE transmits its first UL data on the target cell.
	Agreements in RAN2#121bis-e
· R2 assumes RRCReconfigurationComplete message is always sent at each LTM execution.
· In RACH-based LTM, the target cell is aware of the UE’s arrival based on the reception of preamble in CFRA and on the reception of Msg3/MsgA in CBRA, like the legacy HO. 
· In RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE
· In RACH-less LTM, RRCReconfigurationComplete can be the content of the first UL MAC PDU/transmission to indicate UE arrival, i.e. no need to introduce any new signaling to indicate UE arrival (for the MCG-switch case)
· For RACH-based LTM, the UE considers that LTM execution procedure is successfully completed when the RACH is successfully completed.
· For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.


Proposal 2: For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL date transmission on the indicated beam of the target cell.
According to RAN1 agreements, RAN1 does not support the TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell. FFS on the UE assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command. If the UE needs to activate the TCI states other than the indicated TCI state after the reception of the cell switch command, UE needs to perform T/F fine time tracing during cell switch procedure and the UE is not required to perform T/F fine time tracing before L1/L2/L3 processing (Tprocessing).
	RAN1 Agreement
For R18 LTM, in order to activate multiple joint TCI state or/and pair of (DL/UL) TCI states for candidate cell case, do not support TCI state activation together with beam indication of the candidate cell in the same MAC-CE message.
· FFS: UE assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command.


Proposal 3: 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).
Detail of cell switch delay requirements for PCell/PSCell
	Issue 3-3-2-1: T/F fine tracking: TΔ and Tmargin
<Way Forward> FFS the following options:
· Option 1 (CTC, Nokia, Ericsson, Apple, CATT, MTK,): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a (CATT, MTK): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have fine tracked the target cell in the latest 160ms.
· Option 1b (CTC, Ericsson): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 under the condition that pre-Sync for candidate cell(s) has been performed before cell switch command.
· Option 2 (CMCC,): TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command or target cell is current active SCell.
· Option 3 (vivo, Huawei, ZTE): TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command.


For the delay of T/F fine tracking, if the UE performs the SSB based fine time tracking on target cell before receiving cell switch command, the delay can be 0, and otherwise, 1 SSB occasion period should be considered in cell switch delay requirement.
Proposal 4: The delay of T/F fine tracking is defined as: TΔ= 1*Tfirst-RS, Tmargin = 2ms, where TΔ and Tmargin can be 0 if the UE performed the SSB based fine time tracking on target cell before receiving cell switch command.
	[bookmark: _Hlk127889604]Issue 3-3-6-1: Execution time
<Way Forward> FFS the following proposals:
· Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.


According to RAN2 agreements, the UE consider that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data. Thus, the LTM execution time of target cell should be added in the cell switch delay requirement.
Proposal 5: The LTM execution time (Texecution_time) of target cell is added in the cell switch delay requirement.
3. Conclusion
In this contribution, we discuss the L1/L2 based inter-cell mobility delay requirements and provide our proposals as follows.
Proposal 1: RAN4 not to define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Proposal 2: For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL date transmission on the indicated beam of the target cell.
Proposal 3: 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).
Proposal 4: The delay of T/F fine tracking is defined as: TΔ= 1*Tfirst-RS, Tmargin = 2ms, where TΔ and Tmargin can be 0 if the UE performed the SSB based fine time tracking on target cell before receiving cell switch command.
Proposal 5: The LTM execution time (Texecution_time) of target cell is added in the cell switch delay requirement.
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