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1. Introduction
In RAN#94e meeting, a new WID [1] of ‘Further NR mobility enhancements’ was approved. The detailed objectives for RAN1 are as follows.
	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 discuss timing advance management for L1/L2 inter-cell mobility.
2. Discussion 
For L1/L2 inter-cell mobility, after the cell switch to the non-serving cell, it is considered necessary to obtain the TA of the target cell with a minimum delay. As shown on the left side in Figure I, in Rel.17, TAG ID is configured for each serving cell. When multiple candidate cells are configured for L1/L2 inter-cell mobility, such configuration method can be extended to candidate cells. Therefore, as shown on the right side in Figure I, TAG ID can also be associated with the candidate cell(s) that is preconfigured for L1/L2 inter-cell mobility. Considering the configuration of the candidate cell(s) by cell group (MCG/SCG), different serving cell and/or different candidate cell(s) can be associated with the same TAG ID. In legacy, up to 4 TAGs can be configured per cell group for the serving cells. If candidate cells can be also configured with TAG ID, whether to increase the maximum number of TAG per cell group (MCG/SCG) can be considered depending on the number of candidate cells.
[image: ]
Figure I: L1/L2 inter-cell mobility TAG ID configuration
Proposal 1: 
· Each candidate cell is configured to be associated with a TAG ID.
· Different serving cell and/or different candidate cell can be associated with the same TAG ID.
· Further study whether to increase the maximum number of TAG per cell group (MCG/SCG).

To achieve the aforementioned association between TAG and the candidate cell(s), how to obtain TA of a candidate cell should be discussed.  A straightforward way is to transmit PRACH to the candidate cell (i.e., to perform Random Access to the candidate cell). For this purpose, RACH configuration of each candidate cell should be provided in candidate cells configuration, and PRACH transmission to a candidate cell should be supported.
In addition, regarding how to initiate Random Access, we believe both PDCCH ordered RACH and UE triggered RACH can be considered. 
Proposal 2: 
· To obtain TA of a candidate cell, RACH to candidate cell should be supported.
· Both PDCCH ordered RACH and UE triggered RACH can be considered.
3. Conclusion
In this contribution, we discussed enhancements on timing advance management. Based on the discussion, we made following proposals.
Proposal 1: 
· Each candidate cell is configured to be associated with a TAG ID.
· Different serving cell and/or different candidate cell can be associated with the same TAG ID.
· Further study whether to increase the maximum number of TAG per cell group (MCG/SCG).
Proposal 2: 
· To obtain TA of a candidate cell, RACH to candidate cell should be supported.
· Both PDCCH ordered RACH and UE triggered RACH can be considered.
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