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1. Introduction
[bookmark: Proposal_Pattern_Length]In one of Rel-18 WIDs, L1/L2-triggered mobility (LTM) [1] was proposed to further enhance NR mobility by latency reduction. Generally, the time flow for LTM [2] includes LTM preparation, early synchronization, LTM execution and LTM completion. In RAN2#120 meeting [3], it was agreed that LTM cell switch is supervised by a timer. However, how the timer is applied is not yet decided.
	The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
LTM cell switch is supervised by a timer 
UE arrival in the target cell need to be indicated (somehow)


In this contribution, we would share our views on how LTM failure can be determined and handled, and how the timer can be applied for supervising LTM cell switch .
1. Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK342][bookmark: OLE_LINK343][bookmark: OLE_LINK513][bookmark: OLE_LINK523][bookmark: OLE_LINK62]LTM success/failure determination
LTM procedure includes LTM preparation, early synchronization, LTE execution and LTM completion. Furthermore, LTM preparation involves RRC preconfiguration. Early synchronization involves DL synchronization with the candidate target cells and UL synchronization with the candidate target cells LTM execution involves L1 measurement report, cell switch command and RACH procedure with the target cell. Finally, LTM completion involves performing DL data reception and UL data transmission successfully with the target cell. It is observed that any step in LTM procedure that fails would lead to the LTM procedure failure. For example, if the UE cannot decode and apply the configuration during RRC preconfiguration step, the LTM procedure fails. For another example, if the UE cannot complete the RA procedure with the target cell, the LTM procedure fails. The LTM failure would increase the latency and cause inefficiency. 
In LTM completion step, the UE indicates successful completion of the LTM cell switch towards the target cell [2]. The UE performs the first DL data reception and UL data transmission with the indicated beam of the target cell. Thus, it is obvious that the determination of the LTM success relies on the success of each step in LTM procedure.
Observation 1: Any step (e.g., RRC preconfiguration, DL synchronization, UL synchronization, L1 measurement and report, cell switch) that fails would lead to LTM procedure failure.
LTM supervised by a timer
In legacy L3 HO, T304 timer is applied for controlling the HO process. The UE starts the T304 timer upon reception of RRCReconfiguration message including reconfigurationWithSync and stops the T304 timer upon successful completion of radon access to the target cell. Upon T304 timer expiry, the UE initiates RRC re-establishment. Basically, T304 timer is specific for L3, i.e., a RRC layer timer. In RAN2#120 meeting, it was agree that LTM cell switch is supervised by a timer. Since cell switch begins upon the UE receives the cell switch command (i.e., MAC layer signaling), this timer can be regarded as a MAC layer timer. 
A timer-based solution can efficiently control the success and failure for a mobility mechanism, like L3 HO and LTM. However, since LTM procedure involves several steps from L1 (e.g., L1 measurement and report), L2 (e.g., cell switch) to L3 (e.g., RRC preconfiguration), and furthermore, any step may lead to LTM procedure failures, we need to further study whether a general-timer solution is preferred or a separate-timers solution is preferred to deal with the LTM success and failure. 
· Alternative 1 (a general-timer solution): One unique LTM-specific timer is used to control all the steps in LTM procedure. One of the advantages is keeping the maintenance process simple because the UE only needs to maintain one timer for controlling the LTM procedure. The LTM-specific timer can be a L3 timer maintained by RRC layer or a L2 timer maintained by MAC layer.  However, cross-layer indication may be expected to deal with the cross-layer steps in LTM procedure. 
For example, the UE can start the unique LTM-specific timer when the LTM procedure begins (e.g., when the UE receives the RRC preconfiguration). The UE can stop the unique LTM-specific timer when the LTM procedure succeeds. Upon the unique LTM-specific timer expires, the UE can indicate the LTM failure to the source cell or initiate the RRC re-establishment procedure. 
· Alternative 2 (a separate-timers solution): Several separate timers are used to control the success/failure of each step in LTM procedure. For example, a timer specific for RRC preconfiguration, a timer specific for cell switch. It is simple for each layer to maintain the corresponding timer for corresponding step in LTM procedure. For example, RRC layer can maintain the timer specific for RRC preconfiguration, MAC layer can maintain the timer specific for cell switch. However, it would be complicated for a LTM procedure to involve several timers. 
For example, during LTM preparation, the UE can start a RRC preconfiguration-specific timer when the LTM procedure begins (e.g., when the UE receives RRC message for RRC preconfiguration). The UE can stop the RRC preconfiguration-specific timer when the UE decodes and applies the configuration. Upon the RRC preconfiguration-specific timer expires, the UE can initiate the RRC re-establishment procedure. 
For example, during LTM execution, the UE can start a cell switch-specific timer when the LTM execution begins (e.g., when the UE receives the cell switch command). The UE can stop the cell switch-specific timer when the UE successfully switches to the target cell (e.g., when the UE completes the RA procedure with the target cell). Upon the cell switch-specific timer expires, the UE can initiate the RRC re-establishment procedure. 
Proposal 1: A timer-based solution is preferred to detect the failure in LTM procedure.
Proposal 2: Further study Alternative 1 (a general-timer solution) and Alternative 2 (a separate-timers solution) to detect the failure in LTM procedure.
Conclusion
Based on the above, we have the following proposals.
Observation 1: Any step (e.g., RRC preconfiguration, DL synchronization, UL synchronization, L1 measurement and report, cell switch) that fails would lead to LTM procedure failure.
Proposal 1: A timer-based solution is preferred to detect the failure in LTM procedure.
Proposal 2: Further study Alternative 1 (a general-timer solution) and Alternative 2 (a separate-timers solution) to detect the failure in LTM procedure.
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