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Introduction
In this paper, we discuss timing advance (TA) management for Rel-18 mobility enhancement WI [1]
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Timing Advance management [RAN1, RAN2]
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


[bookmark: _Hlk47732020]
TA acquisition timing

The following was agreed in RAN1#110bis-e

	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)



In addition to acquiring TA for candidate cells before a cell switch command we expect that TA can be acquired for a target cell after the cell switch command is received. This allows downlink synchronization and RACH to be performed late into the cell switch procedure for better coverage. A high-level signal flow describing this is shown below:



Figure 1: High level signal flow for L1/L2 based mobility

Proposal-1: Support PRACH transmission by UE and TA acquisition of a target cell after cell switch command is received in L1/L2 based mobility

Mechanism to obtain TA for candidate cells

The following is agreed in RAN1#110bis-e
	Agreement
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)



In order to support TA acquisition of candidate cells, support both RACH based and RACH-less solutions. In order to support PDCCH ordered RACH the following is proposed:  
· RACH configuration for one or more candidate cells: In order to enable a low-overhead L1/L2 based mobility, a significant portion of the target cell information (SpCellConfig) can be pre-configured to a UE via RRC. This can be done for one or more target cells. This includes RACH configuration supporting CBRA/CFRA and a type of RACH procedure (including full-RACH, 2-step RACH or RACH-less) associated with a candidate cell

· Cell-switch command: As part of a cell-switch command, an index to the target cell (one of the candidate cells) and a TA value (if known before the cell-switch command)

· RACH-less: A RACH-less access solution can be supported in a manner similar to LTE where a rach-Skip configuration allows a UE to perform PUSCH transmission to a target PCell with a TA value of 0 or the latest TA value used for the source cell.

Proposal-2: On mechanism to acquire TA of the candidate cells support PDCCH ordered RACH as a RACH-based solution. Support TA=0 or latest TA value of the source cell for a RACH-less solution as in LTE
Proposal-3: Consider RRC pre-configuration of RACH supporting CBRA/CFRA and RACH procedure types (full-RACH, 2-step RACH, RACH-less) for one or more candidate target cells
In terms of the number of TA for candidate cells that needs to be acquired at least a minimum of 1 is required but after that it can be a UE capability.

Cell switch command

A cell switch MAC-CE is expected to provide at least the following information to a UE 
· Index to a configured candidate cell (the target cell)
· RACH preamble for CBRA or CFRA indication, PRACH Mask (if TA is not acquired before cell-switch)
· TCI state - SSB index of the target cell
· TA of the target cell (if TA is acquired before cell-switch)

Proposal-4: Consider defining a cell switch MAC-CE that includes an index to a configured candidate target cell, RACH information or TA information for the target cell and SSB index of the target cell
Conclusions

Proposal-1: Support PRACH transmission by UE and TA acquisition of a target cell after cell switch command is received in L1/L2 based mobility
Proposal-2: On mechanism to acquire TA of the candidate cells support PDCCH ordered RACH as a RACH-based solution. Support TA=0 or latest TA value of the source cell for a RACH-less solution as in LTE
Proposal-3: Consider RRC pre-configuration of RACH supporting CBRA/CFRA and RACH procedure types (full-RACH, 2-step RACH, RACH-less) for one or more candidate target cells
Proposal-4: Consider defining a cell switch MAC-CE that includes an index to a configured candidate target cell, RACH information or TA information for the target cell and SSB index of the target cell
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