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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk110923768]In this contribution, we provide our views on timing requirements from different aspects of the L1/L2 based inter-cell mobility (LTM). 
Discussion
In last meeting RAN4 briefly discussed transmit timing requirements. However, we think, RAN4 may need to discuss timing aspects from multiple points of view. In subsequent sections, we discuss timing requirements for different aspects.
[bookmark: _Toc5952573]  Pre-synchronisation aspects for early TA establishment    
In previous meetings, RAN1 agreed to support RACH transmission before the cell switch command and the corresponding RAN1 agreements are shown below.
	· 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 cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately



The challenge of UE transmitting PRACH preamble to candidate cell when connected to a serving cell is that the UE needs to first perform a DL synchronization to one or more SSB(s) of the LTM candidate cell. 
In previous RAN1 meeting, RAN1 further agreed that the UE can perform the pre-synchronisation to the candidate cell. However, from the RAN1 agreements the starting point of pre-synchronisation is not clear. 
We think starting point of pre-synchronisation should be before the UE triggers TA establishment, i.e.., before the UE receiving the PDCCH order for TA establishment. This mainly due to the fact that, in a typical network implementation, NW would only trigger the TA establishment procedure when there is more certainty that a certain LTM candidate is a high potential target LTM HO. If NW trigger TA establishment too early, it may so happen that the candidate cell may not be the target cell for the HO and UE may have to perform PRACH to many candidate cells. If NW schedules PDCCH order after receiving more certainty regarding the target cell, the TA establishment procedure should be as fast as possible, so that the time difference between the PDCCH order and LTM cell switch is not too close in time. In worst case if UE is do not perform pre-synchronisation before receiving the PDCCH order, TA establishment takes longer time and NW may need to schedule RACH based HO and it may cause large interruption for the LTM HO. 
[image: ]
Figure 1: NW triggering TA establishment earlier

In our understanding TA establishment can be faster if UE performs pre-sync with the target cell and be able to perform RACH transmission as early as UE receive the PDCCH order (i.e., on the first RACH occasion after the PDCCH order reception). Thus, DL pre-sync could start with LTM candidate(s) when the UE is configured with TA establishment (i.e., when the UE receives the RRC Reconfiguration with the RACH resources for TA establishment in the LTM candidate(s)), so that when the UE receives the trigger (PDCCH order) the UE can send the PRACH preamble for TA establishment without the need to perform DL sync.
Proposal 1:  RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.

Another potential issue in LTM, when it comes to the performing pre-sync with one or more LTM candidate cell, is that the UE may be configured with multiple LTM candidate cells as the potential target cells. Based on the measurement reports from the UE, NW may configure the UE to be handed over to one of the candidate cells. Though UE could measure multiple cells, UE may not be able to maintain the DL synchronization with all the candidate cells as it may result in higher UE complexity and cost. When NW configures UE with multiple cells for TA establishment, we think RAN4 should discuss the downlink synchronisation aspects for the UE to enable this transmission of PRACH as early as possible after receiving the PDCCH order. When NW configures UE with multiple cells for TA establishment configuration, RAN4 should discuss whether any UE capability is needed on the number of cells for which UE can maintain DL pre-synchronisation. 
Proposal 2:  RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.


In some scenarios the UE may not be configured with TA establishment i.e., the UE receives the LTM configuration for one or more LTM candidate(s). In that case, LTM cell switch for these candidates is either expected to be RACH-less (in case candidates are synchronized with serving cell(s)) or based on random access. In both cases the UE would still benefit from performing DL pre-sync. Thus, when TA establishment is not configured, the UE performs DL pre-sync when it receives the LTM configuration.  
Proposal 3:  When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.
Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.

Proposal 2:  RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.

Proposal 3:  When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.
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