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Introduction
R18 Further NR Mobility Enhancements [1] has been carried out in last meeting. This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction from RRM perspective.
Discussion
In legacy the handover delay is specified when the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel from the end of the last TTI containing the RRC command. The legacy handover delay includes the following parts: RRC procedure delay, cell detection delay, UE processing, RACH uncertainty and fine timing latency. RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE rather than DCI. Therefore the LTM (L1/L2-triggered mobility) delay can be specified as: 
· For RACH-less case, it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case, it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Proposal 1: LTM delay can be specified as: 
· For RACH-less case, it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case, it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Although some detailed L1/L2 inter-cell mobility procedure would be discussed in RAN2/RAN3, at this stage RAN4 can still observe some possible enhanced components:
· MAC CE processing delay: LTM command processing delay: as RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, the processing time of LTM would be largely decreased compared with RRC signaling.
· Tsearch: The pre-condition of UE to perform L1/L2 mobility is based on the coarse timing. Therefore the target cell is already known to UE. Tsearch can be zero.
· Tprocessing: UE processing time includes UE software processing time and RF warm up delay. In L1/L2 mobility, MAC/RLC reset may be needed, and the RF chain/baseband are already activated in some extent. The software parameter loading time of  target cell may also be reduced. Moreover in our understanding, the legacy UE processing time (20ms) has already has some margin. Therefore there are rooms to reduce UE processing time for L1/L2 mobility.
· Tdelta: In our understanding, the intra-frequency synchronized SSB based fine timing of the candidate cell can be performed before LTM command, therefore Tdelta may also be skipped.
· RACH: RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. 
· For RACH-based LTM, the legacy RACH procedure is to be reused. UE transmits preamble which corresponds to one good beam, and then network responds TA to UE. In the procedure, it seems no need to indicate beam index to UE as UE has already selected. The legacy interruption uncertainty (Tiu) in acquiring the first available PRACH occasion in the new cell can be reused.
· If the UE doesn’t need to acquire TA during the cell switch, RACH-less procedure can be performed. In this case, whether network indicate beam information (e.g., TCI, or measurement RS configuration) to UE is under discussion in RAN1 and RAN2. Whether additional delay (e.g., TCI switching time) can depends on further progress from other RAN group.
Proposal 2: Each component of L1/L2 inter-cell mobility delay would be analyzed:
· MAC CE processing delay can be largely decreased compared with RRC signaling.
· Tsearch: Tsearch can be zero.
· Tprocessing: there are rooms to reduce UE processing time for L1/L2 mobility.
· Tdelta: If the intra-frequency synchronized SSB based fine timing of the candidate cell is performed before LTM command, Tdelta may also be skipped.
· RACH: 
· For RACH-based LTM, legacy Tiu can be reused
· For RACH-less LTM, whether additional delay (e.g., TCI switching time) can depends on further progress from other RAN group.
Conclusions
This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Proposal 1: LTM delay can be specified as: 
· For RACH-less case, it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case, it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.

Proposal 2: Each component of L1/L2 inter-cell mobility delay would be analyzed:
· MAC CE processing delay can be largely decreased compared with RRC signaling.
· Tsearch: Tsearch can be zero.
· Tprocessing: there are rooms to reduce UE processing time for L1/L2 mobility.
· Tdelta: If the intra-frequency synchronized SSB based fine timing of the candidate cell is performed before LTM command, Tdelta may also be skipped.
· RACH: 
· For RACH-based LTM, legacy Tiu can be reused
· For RACH-less LTM, whether additional delay (e.g., TCI switching time) can depends on further progress from other RAN group.
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