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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
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L1/L2 based mobility framework

The goal of L1/L2 based mobility is to allow a serving cell change based on L1/L2 signalling without a trigger from a RRC-Reconfiguration (reconfiguration with sync) message used to perform handover. The motivation is to reduce the latency, overhead and interruption time. A high-level signal flow over the air-interface for L1/L2 based mobility is shown below:
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Figure 1: High level signal flow for L1/L2 based mobility

As shown above, a framework for L1/L2 based mobility may comprise of the following signal-flows:
· RRC configuration for multiple candidate target 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 and a type of RACH procedure (including full-RACH, 2-step RACH or RACH-less) associated with a target cell 

· L1 measurement reporting: L1 measurement and reporting for multiple candidate target cells can be faster than L3 measurement and reporting. This is addressed in our companion contribution in [XXX]

· RRC configuration for the target cell: Further RRC configuration specifically associated for the target cell can be used to provide more information needed for connecting to the target cell

· L1/L2 mobility trigger: A L1/L2 mobility trigger indicates to a UE a particular target cell for handover

· RACH procedure/UL Transmission: Upon receiving a L1/L2 mobility trigger and if a new TA for the target cell is desired, a UE initiates a RACH procedure. If TA is known, then UE initiates an UL transmission to the target cell.

TA management specifications in RAN1

In terms of TA management, based on the above framework for L1/L2 based mobility, the following specification aspects could be identified:
Pre-configuration of RACH and RACH procedure types: A UE could be configured with a RACH procedure type for each candidate target cell and an associated RACH configuration. This could allow both CFRA and CBRA, 2-step RACH as well as RACH-less access options. A RACH-less access option can be envisioned 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 a source cell.   

TA acquisition based on L1/L2 mobility trigger: A L1/L2 mobility trigger could be used to provide the following information to a UE 
· Index to a configured candidate target cell
· RACH preamble for CBRA or CFRA indication
· SSB index of the target cell
· PRACH Mask 

A L1/L2 mobility trigger could be based on DCI or MAC-CE. Upon receiving a L1/L2 mobility trigger, a UE initiates a RACH procedure to acquire a TA value or initiates an UL transmission with an known TA value.
Proposal-1: Consider RRC pre-configuration of RACH and RACH procedure types (including RACH-less) for one or more candidate target cells
Proposal-2: Consider defining a L1/L2 mobility trigger (DCI or MAC-CE) that includes an index to a configured candidate target cell, RACH preamble, SSB index of the target cell and a PRACH Mask



Conclusions

Proposal-1: Consider RRC pre-configuration of RACH and RACH procedure types (including RACH-less) for one or more candidate target cells
Proposal-2: Consider defining a L1/L2 mobility trigger (DCI or MAC-CE) that includes an index to a configured candidate target cell, RACH preamble, SSB index of the target cell and a PRACH Mask
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