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1. Introduction
In the 119 RAN2 meeting, we achieved two agreements [1].
	· R2 assumes that the following items may be discussed by RAN1 and RAN4 (and may be scenario specific): 
· Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. R2 assumes this is feasible at least for the case that the target cell is already an active serving cell.
· Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command
· 



In the 120 RAN2 meeting, we achieved agreement [1].
	· RAN2 assumes that LTM (intra DU and inter DU) is network-controlled mobility where the control is from the source, i.e. measurements (L1 measurements) are configured in the UE from the source Cell, and the decision to switch cell is by the source cell, and enhancements considered for LTM before cell switch, e.g. pre-synchronization, TA handling, target beam mgmt (to the extent it is supported) may be by the source cell. RAN2 understands that this may require cooperation source DU CU target DU and/or OAM coord. RAN2 don’t see any blocking issue to share information between DUs but the support of this is in RAN3 domain. RAN2 see no necessity for a direct inter-DU-interface to support this. 



The details of the early sync procedure are discussed in RAN1. In this contribution, we discuss and propose about open issues of early sync phase from RAN2 perspective.
2. Discussion on Early sync phase
2.1. Early sync trigger

A baseline for the LTM procedure illustrated below was agreed upon at the last meeting of RAN2.[2]
Fig1. Signalling procedure for LTM
The early sync phase is discussed as a phase that does not exist in legacy mobility. In the early sync phase, DL/UL sync is performed for multiple cells in parallel or continuously. While multiple candidate cells have the effect of increasing robustness, only one cell can be used in the mobility execution phase. In the case of a sequential LTM, the synchronization information obtained in a previous LTM may be reused. In such cases, the early sync phase itself or the early sync to some cells may be unnecessary.
Therefore, we propose to add an indication in the RRC reconfiguration that can support whether early sync is performed from the NW to the UE in the preparation phase.
Observation 1: Early sync phase in LTM, especially early sync to all candidate cells, may be unnecessary.
Proposal 1: In the preparation phase, the NW indicates UE whether to perform an early sync in the RRC reconfiguration message including the LTM candidate config (per config or per cell).
2.2. Early sync failure handling
The following are agreed in RAN1 for early sync in LTM [1]
· RAN1 agreement
· Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2).
· On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
· RACH-based solutions
· E.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
· RACH-less solutions
· e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)
· For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g., the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g., the association is provided as a part of candidate cell(s) configuration the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration
· RAN1 open issue
· Details to support PDCCH ordered RACH to acquire TA of the candidate cells(s).
· Whether TA acquisition of candidate cell(s) before cell switch command can be supported when the candidate cell is deactivated SCell.
· Whether/how to transmit RAR for PDCCH ordered RACH in LTM. cells. 

Early sync is a mechanism that does not exist in legacy mobility, and its failure handling is not specified. In this section, we describe the failure handling of early sync.
As mentioned above, the early sync mechanism is discussed in RAN1 assuming two directions: RACH-based/RACH-less.
For example, in the case of RACH-based, the sending/receiving of RACH preamble fails when acquiring a TA; in the case of RACH-less based, the measurement fails, etc. Failure may occur in either case.
In addition, if failures occur when synchronizing multiple cells in early sync, and if repetitive processing is required, it is expected to consume more resources and signalling than the legacy RACH process.
Therefore, failure handling should be discussed in RAN2 so that the benefits of early sync are not lost.
As one of the methods to detect early sync failures, we propose to use timer management for failure detection in the early sync phase.
The NW sets the timer value to the UE for failure detection.
The advantages of timer management are that the NW can select a timer that does not lose the advantage of early sync by changing the timer value according to the number of candidate cells. The time-based management of mobility, a process where interrupts are important, makes it possible to manage the overall time required for the process.
The following options can be considered for processing after an early sync failure is detected by a timer or other method.
- Action 1: The UE requests a new LTM candidate configuration from the NW.
- Action 2: The UE requests the NW to RRC reconfiguration for L3 mobility.
- Action 3: Apply the previous RRC reconfiguration.
- Action 4: Perform all sync operations in the RACH
- Action 5: The UE send RACH resource used during early sync failure to NW.
Since actions 1 and 2 require signalling to the NW, it is necessary to consider what kind of signalling to use separately (RRC or lower layer signalling).
Table1. Example of timer definition
	Timer
	Start
	Stop
	At Expiry

	T XXX
	Upon starting Early sync for LTM
or
UE receive LTM configuration (RRCReconfiguration) 
	Upon successful completion of Early sync on the corresponding candidate cell
	Action1-5




Observation 2: LTM uses a different phase and signalling than legacy mobility. Therefore, there is a possibility that different failures may occur.
Proposal 2: Failure handling of LTM should be discussed in RAN2.
Proposal 3: Especially early sync phase is a unique LTM procedure, and its failure handling should be discussed.
Proposal 4: Detect early sync failure with timer set by the NW to the UE.
Proposal 5: When an early sync failure is detected, the following actions can be considered as options
- Action 1: The UE requests a new LTM candidate configuration from the NW.
- Action 2: The UE requests the NW to RRC reconfiguration for L3 mobility.
- Action 3: Apply the previous RRC reconfiguration.
- Action 4: Perform all sync operations in the RACH.
- Action 5: The UE send RACH resource used during early sync failure to NW.
2.3. Discussion on Early sync result
When synchronization processing is performed for multiple candidate cells in the early sync phase, there is a possibility that cells that succeeded in early sync and cells that failed may be mixed.
In the subsequent execution phase, the following decisions can be made by the UE and NW based on the above results.
· Resource management
For cells that failed in early sync phase, there is a high possibility that the RACH process in the LTM execution phase will also fail. In addition, the cell that succeeded in the synchronization process is more reliable.
Therefore, the following resource management based on the success or failure of Early sync at the NW and UE can be performed.
Option1-1: The UE sends an indication to the NW regarding the success or failure of early sync.
Option1-2: The NW decides to maintain/discard NW resources based on Option1-1 indication. It also instructs the UE to maintain/discard the candidate configuration.
Option2: The UE autonomously decides whether to keep or discard the config and notifies the NW.
· L1 measurement
In L1 measurement, the success or failure of early sync is used to determine the priority of measurement and the cells to be measured and those not to be measured, leading to a reduction of measurement resources.

Observation 3: When synchronization is performed on multiple candidate cells in the early sync phase, there is a possibility that cells that were successfully synchronized and cells that were not successfully synchronized may be mixed.
Proposal 6: It would be advantageous from the viewpoint of resource management and reduction of interruptions to change the process after the early sync phase based on whether the synchronization was successful or not.
Proposal 7: UE notifies NW of success or failure of early sync (e.g., TA acquisition, etc.)
Proposal 8: the following resource management based on the success or failure of Early sync at the NW and UE can be performed.
Option1-1: The UE sends an indication to the NW regarding the success or failure of early sync.
Option1-2: The NW decides to maintain/discard NW resources based on Option1-1 indication. It also instructs the UE to maintain/discard the candidate configuration.
Option2: The UE autonomously decides whether to keep or discard the config and notifies the NW.
Proposal 9: In the L1 measurement in the execution phase, the NW selects the measurement target cell based on the result of early sync.

3. Conclusion
Our observations and proposals are summarized below.
Observation 1: Early sync phase in LTM, especially early sync to all candidate cells, may be unnecessary.
Proposal 1: In the preparation phase, the NW indicates UE whether to perform an early sync in the RRC reconfiguration message including the LTM candidate config (per config or per cell).
Observation 2: LTM uses a different phase and signalling than legacy mobility. Therefore, there is a possibility that different failures may occur.
Proposal 2: Failure handling of LTM should be discussed in RAN2.
Proposal 3: Especially early sync phase is a unique LTM procedure, and its failure handling should be discussed.
Proposal 4: Detect early sync failure with timer set by the NW to the UE.
Proposal 5: When an early sync failure is detected, the following actions can be considered as options
- Action 1: The UE requests a new LTM candidate configuration from the NW.
- Action 2: The UE requests the NW to RRC reconfiguration for L3 mobility.
- Action 3: Apply the previous RRC reconfiguration.
- Action 4: Perform all sync operations in the RACH.
- Action 5: The UE send RACH resource used during early sync failure to NW.
Observation 3: When synchronization is performed on multiple candidate cells in the early sync phase, there is a possibility that cells that were successfully synchronized and cells that were not successfully synchronized may be mixed.
Proposal 6: It would be advantageous from the viewpoint of resource management and reduction of interruptions to change the process after the early sync phase based on whether the synchronization was successful or not.
Proposal 7: UE notifies NW of success or failure of early sync (e.g., TA acquisition, etc.)
Proposal 8: The following resource management based on the success or failure of Early sync at the NW and UE can be performed.
Option1-1: The UE sends an indication to the NW regarding the success or failure of early sync.
Option1-2: The NW decides to maintain/discard NW resources based on Option1-1 indication. It also instructs the UE to maintain/discard the candidate configuration.
Option2: The UE autonomously decides whether to keep or discard the config and notifies the NW.
Proposal 9: In the L1 measurement in the execution phase, the NW selects the measurement target cell based on the result of early sync.
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