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1. Introduction 
For Rel-18 L1/L2 triggered mobility, the initial procedure description has been captured in [1] as the outcome of the post-meeting offline discussion [Post119-e][036][feMob] Time Chart. 
In this paper, we further discuss the procedure of L1/L2 triggered mobility in different cases and provide our views on the remaining RAN2 work.
2. Discussion 
According to [1], the components of mobility latency is illustrated in Figure 1.  
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Figure 1: Components of Mobility Latency
And each component of mobility latency is described in Table 1 from latency perspective.
Table 1: Components of Mobility Latency
	Component
	Meaning
	Value

	TRRC
	Processing time for RRCReconfiguration carrying candidate configurations
	Up to [10] ms

	Tprocessing,1 /
Tprocessing,2
	Time for UE processing, before and after cell switch command, respectively. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.
	Up to [20] ms for same FR
Up to [40] ms for different FR

	Tmeas
	Measurement delay (from target appears to cell switch command)
	-

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)
	Up to [5] ms

	Tsearch
	Time required to search the target cell
	0ms (if cell is known)
Up to [60] ms (if cell is unknown)

	TΔ
	Time for fine tracking and acquiring full timing information
	SMTC periodicity (typ. [20] ms)

	Tmargin
	Time for SSB or CSI-RS post-processing
	Up to [2] ms

	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell
	Typ. [15] ms

	TRAR
	Time for RAR delay
	Typ. [4] ms

	Tfirst-data
	Time for UE performs the first DL/UL reception/ transmission on the indicated beam of the target cell, after RAR
	-



Since the LTM scenarios includes intra-CU inter-DU and intra-DU, and we also need to take into ICBM into account. We think it would be clearer to describe the LTM procedure for separate typical cases, e.g., (1) intra-freq-intra-DU case without unified TCI framework, (2) intra-freq-intra-DU case with unified TCI framework and (3) inter-freq-intra-CU-inter-DU case. For each case, the operation and a corresponding diagram that highlight which steps of the LTM switch procedure could be skipped or not are provided in the sub-section below.
Since there is still an FFS for “whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified”, the procedure description of LTM starts from receiving the cell switch command at UE side.

2.1 Intra-freq-intra-DU handover case without unified TCI framework

[bookmark: _Hlk118025920]The procedure description of LTM in this case is shown in Table 2 below:
Table 2 the procedure description of LTM in intra-freq-intra-DU case
	
	Expected operation
	Remarks

	Layer 2/3 reconfiguration
	Full MAC reset or partial MAC reset (for features related to PHY measurements on target cell) is needed
	In intra-DU case, PDCP, RLC and MAC reconfiguration can remain. PDCP re-establishment/recovery, and RLC re-establishment are not needed.

	[bookmark: _Hlk118026963]RF retuning
	No RF retuning is expected, except the case where larger bandwidth is allocated in target cell.
	No RF retuning is expected since the carrier frequency is not changed, except the case where larger bandwidth is allocated in target cell.

	baseband retuning
	UE needs to apply target cell PCI and new C-RNTI for RS sequence generation and scrambling sequence generation.
Beam paring and refinement are also needed.
	Same as legacy handover

	[bookmark: _Hlk111038085]Security related operation
	No need to update security related information as CU does not change.
	Security related operation is skipped.

	DL synchronization
	No latency is foreseen. If the UE has measured on target cell recently, the DL synchronization can be maintained.
	Same as legacy handover

	RACH towards target cell
	Same as legacy handover
	Same as legacy handover



Based on the analysis above, the cell switch procedure of LTM in case of intra-freq-intra-DU is illustrated in Figure 2, where yellow colour means the step can be skipped and green colour means the step is needed. And partial MAC reset may be needed as part of Layer 2/3 reconfiguration, as the high layer related MAC reset operations could be avoided (e.g., logic channel Bj values can be maintained).



Figure 2 the procedure description of LTM in case of intra-freq-intra-DU

2.2 Intra-freq-intra-DU handover case with unified TCI framework

In intra-freq intra-DU case, when a unified TCI state associated to the target cell has been used by UE, the procedure description of LTM in this case is shown in Table 3 below. The usage of unified TCI framework means the serving cell TA value can also be used as target cell TA. So the RACH procedure towards target cell can be skipped. Also as it’s quite likely the TCI state is known for UE, the latency of baseband retuning can be shorter.
[bookmark: _Hlk118027046]Table 3 the procedure description of LTM in intra-freq-intra-DU case with ICBM
	
	Expected operation
	Remarks

	Layer 2/3 reconfiguration
	Not needed, as layer 2/3 reconfiguration can remain.
	In intra-DU case, PDCP, RLC and MAC reconfiguration can remain. PDCP re-establishment/recovery, RLC re-establishment and MAC reset are not needed.

	RF retuning
	No RF retuning is expected, except the case where larger bandwidth is allocated in target cell.
	No RF retuning is expected since the carrier frequency is not changed, except the case where larger bandwidth is allocated in target cell.

	baseband retuning
	UE needs to apply target cell PCI and new C-RNTI for RS sequence generation and scrambling sequence generation.

	Beam paring and refinement are not needed.

	Security related operation
	No need to update security related information as CU does not change.
	Security related operation is skipped.

	DL synchronization
	Not needed, if the UE has measured on target cell recently, the DL synchronization can be maintained.
	If the TCI state associated to target cell is activated for UE, the latency of beam refinement can also be saved.

	RACH towards target cell
	No RACH is needed.
	Source cell TA can be reused as it is common for all activated TCI-states.



The procedure description of LTM in case of intra-freq-intra-DU with ICBM is illustrated in Figure 3. The only left step is baseband retuning, and all other steps can be skipped, which leads to the least handover latency.


Figure 3 the procedure description of LTM in case of intra-freq-intra-DU with ICBM

2.3 Inter-freq-intra-CU-inter-DU handover case

For inter-freq intra-CU inter-DU case, compared to intra-freq intra-DU case, RLC reconfiguration and reestablishment, MAC reconfiguration and reset, RF retuning are needed. The procedure description of LTM in this case is shown in Table 4 below:
[bookmark: _Hlk110934310]Table 4 The procedure description of LTM in inter-freq-intra-CU-inter-DU case
	
	Expected operation
	Remarks

	Layer 2/3 reconfiguration
	RLC and MAC reconfiguration are possible.
PDCP recovery is needed for AM bears when RLC re-establishment is performed due to the change of DU. RLC re-establishment and MAC reset are needed.
	In intra-CU case, PDCP reconfiguration is not needed. PDCP re-establishment is not needed.

	RF retuning
	RF retuning is expected.
	Same as legacy handover

	baseband retuning
	UE needs to apply target cell PCI and new C-RNTI for RS sequence generation and scrambling sequence generation.
Beam paring and refinement are also needed.
	Same as legacy handover

	Security related operation
	No need to update security related information as CU does not change.
	Security related operation is skipped.

	DL synchronization
	No latency is foreseen. If the UE has measured on target cell recently, the DL synchronization can be maintained.
	Same as legacy handover

	RACH towards target cell
	Same as legacy handover
	Same as legacy handover



The procedure description of LTM in case of inter-freq-intra-CU-inter-DU is illustrated in Figure 4.


[bookmark: _Hlk110345504]Figure 4 The procedure description of LTM in case of inter-freq-intra-CU-inter-DU
Since in different cases the procedure of LTM are also different, it would be better to capture the LTM procedures in some typical cases in stage-2 running CR, e.g., (1) intra-freq-intra-DU case, (2) intra-freq-intra-DU case with unified TCI framework and (3) inter-freq-intra-CU-inter-DU case.
Proposal 1: capture the LTM procedures in stage-2 running CR, e.g., in (1) intra-freq-intra-DU case, (2) intra-freq-intra-DU case with unified TCI framework and (3) inter-freq-intra-CU-inter-DU case.

2.4 Impact of LTM on other working groups

According to figure 1, the first step of LTM is UE configuration. In this aspect, RAN2 work is to figure out what is the RRC configuration model of candidate cells, whether to specify when a UE performs decoding and compliance check of candidate cells’ configuration, the message used to trigger the LTM, and UE behaviour related to protocol stack (e.g., partial MAC reset). But regarding the measurement, e.g., whether to enhance the robustness of L1 measurements, whether UE can perform TRS tracking and CSI-RS measurements before receiving cell switch command, should be discussed in RAN1 first.
Regarding the UL/DL synchronization part, it’s up to RAN1 to decide “Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command”, and “RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this.”
As for the usage of high-performance beam, “RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1”, and “if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.”
From the analysis above, the progress of LTM mainly depends on RAN1 and RAN2. For RAN3, there might be some CU-DU interaction that needs to be specified, but this discussion could be triggered after RAN2 concludes on the RRC configuration model of candidate cells. For SA3, since RAN2 agreed that “No security update support in Rel-18 with L1/L2 based mobility”, we don’t identify SA3 impact for LTM. And the impact on RAN4 may depend on RRM design, but it is also not clear as the stage-3 design is not complete yet.
Proposal 2: RAN2 prioritizes working on the RRC configuration model of candidate cells, whether to specify when a UE performs decoding and compliance check of candidate cells’ configuration, the message used to trigger the LTM, and UE behaviour related to protocol stack (e.g., partial MAC reset).
Proposal 3: postpone RAN2 discussion on the following issues until RAN1 conclusion is clear, including L1 measurement enhancements, when to perform TRS tracking and CSI-RS measurements, feasibility of early DL and UL synchronization towards candidate cells, RACH-less cell switch, and the combination of ICBM and LTM.
3. Conclusion
In this paper, we discuss the procedure description of LTM, and we propose:
Proposal 1: capture the LTM procedures in stage-2 running CR, e.g., in (1) intra-freq-intra-DU case, (2) intra-freq-intra-DU case with unified TCI framework and (3) inter-freq-intra-CU-inter-DU case.
Proposal 2: RAN2 prioritizes working on the RRC configuration model of candidate cells, whether to specify when a UE performs decoding and compliance check of candidate cells’ configuration, the message used to trigger the LTM, and UE behaviour related to protocol stack (e.g., partial MAC reset).
Proposal 3: postpone RAN2 discussion on the following issues until RAN1 conclusion is clear, including L1 measurement enhancements, when to perform TRS tracking and CSI-RS measurements, feasibility of early DL and UL synchronization towards candidate cells, RACH-less cell switch, and the combination of ICBM and LTM.
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