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1. Introduction 
In RAN#94-e meeting, a new Rel-18 WID of ‘Further NR mobility enhancements’ was approved and the WID was further updated in RAN#97-e meeting [1]. The WI includes the following objective:
	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


The WI also includes corresponding justification point:
	[bookmark: _Hlk131691777]When the UE moves from the coverage area of one cell to another cell, at some point a serving cell change needs to be performed. Currently serving cell change is triggered by L3 measurements and is done by RRC signalling triggered Reconfiguration with Synchronisation for change of PCell and PSCell, as well as release add for SCells when applicable. All cases involve complete L2 (and L1) resets, leading to longer latency, larger overhead and longer interruption time than beam switch mobility. The goal of L1/L2 mobility enhancements is to enable a serving cell change via L1/L2 signalling, in order to reduce the latency, overhead and interruption time.


This contribution discusses timing advance management aspects of L1/2-based mobility.

1. Discussion 
In the RAN1 #112 meeting, the following items were agreed in the "9.12.2 Timing advance management to reduce latency” regarding an issue on RACH-based solutions for TA acquisitions of candidate target cell(s)[2].
	Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2
Agreement 
· on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax



Re-transmit PRACH of UE
[bookmark: _Hlk127403591]On whether UE should re-transmit PRACH when reception of RAR is not configured/indicated, we agree to support that Alt1. UE autonomous re-transmission of PRACH is not allowed. UE re-transmits PRACH when UE receives PDCCH order again. On the other hand, UE does not re-transmit PRACH unless UE receives the PDCCH order again. UE does not re-transmit PRACH unless there is a special instruction. Therefore, we propose the following:
[bookmark: Proposal1]Proposal 1: Support Alt 1. UE autonomous re-transmission of PRACH is not allowed.
Proposal2: UE re-transmits PRACH when UE receives PDCCH order again. 
Transmit power of UE
FL summarized companies’ comments regarding an issue regarding an transmit power of UE [3].
	· Proposal 1-4-1B: on how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell
· Alt 2: Whether power ramping is performed or not is indicated in PDCCH order
· Alt 3: Tx power is indicated in PDCCH order



In the same way as in legacy, UE adjusts the transmission power for subsequent PRACH transmissions triggered by a PDCCH order, taking into consideration the transmission environment of the wireless network and potential interference from other UE. This plays a critical role in managing the transmission efficiency of the wireless network and the power consumption of the mobile device. Therefore, we propose the following:
[bookmark: Proposal3]Proposal3: Support Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell.

Reception of RAR
In legacy inter-cell Handover, PDCCH of the target cell is configured, so we prefer to the rule. Therefore, we propose the following:
[bookmark: Proposal4]Propsoal4: RAR is received from candidate cell.
Propsoal5: Regarding on if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE, alternative should be studied further.

1. Conclusion
This contribution discussed timing advance management aspects of L1/2-based mobility and proposed the following:
Proposal 1: Support Alt 1. UE autonomous re-transmission of PRACH is not allowed.
Proposal2: UE re-transmits PRACH when UE receives PDCCH order again. 
Proposal3: Support Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell.
Propsoal4: RAR is received from candidate cell.
Propsoal5: Regarding on if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE, alternative should be studied further.
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