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1 Introduction
A new Work Item on NR mobility enhancement has been approved [1]. One of the objectives of the WI is to specify mechanism and procedures of L1/L2 based inter-cell mobility for latency reduction:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:

· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]

· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet

· Timing Advance management [RAN1, RAN2]

· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.

Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:

· Standalone, CA and NR-DC case with serving cell change within one CG

· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)

· Both intra-frequency and inter-frequency

· Both FR1 and FR2

· Source and target cells may be synchronized or non-synchronized




In this contribution, we propose a method to reduce latency due to timing advance alignment.
2 Discussion
In Rel-17, L1/L2 based inter-cell mobility was discussed as part of MIMO enhancements but timing alignment was not considered in the discussions. In legacy handover, when a UE camps on a new cell, it transmits random access preamble, the gNB estimates the timing advance and informs it to the UE. This process naturally increases the delay. For L1/L2 based inter-cell mobility, one method to reduce this latency is to enable a proactive timing advance estimation mechanism in which the neighbor cell estimates the timing advance while the UE is still connected to the serving cell.

The high-level steps of the proposed mechanism are described below and illustrated in Figure 1:
· The UE measures the SSBs and/or the CSI-RSs of the neighbor cell and reports to the serving cell.
· Based on the measurements, candidate cell(s) are determined.

· The serving cell indicates to the UE to transmit a preamble so that the candidate cell(s) can estimate the timing advance.
· The neighbor cell(s) estimate the timing advance of the UE and this information is sent to the serving cell. The serving cell sends the timing advance and the corresponding PCI to the UE.
· After the UE performs L1/L2 handover to the neighbor cell, it uses the previously estimated timing advance for timing alignment.
Proposal 1: Consider a proactive timing alignment mechanism for L1/L2 based inter-cell mobility.
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                    Figure 1. L1/L2 based inter-cell mobility with proactive timing alignment
3 Conclusion
In this contribution, a method to reduce latency in L1/L2 based inter-cell mobility has been described and the following is proposed:

Proposal 1: Consider a proactive timing alignment mechanism for L1/L2 based inter-cell mobility.
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