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Introduction
R18 Further NR Mobility Enhancements [1] starts to be carried out in this meeting. This contribution provides some preliminary analysis on L1/L2 based inter-cell mobility for mobility latency reduction from RRM perspective.
Discussion
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L1/L2 based inter-cell mobility is a direction of Rel-18 Mobility Enhancement, which aims at reducing the latency during handover. The objective is duplicated as below.
	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 R17 FeRRM, only intra-frequency inter-cell L1-RSRP is supported where the applicable scenario is very limited. In R18 mobility enhancement WI, both intra-frequency and inter-frequency L1/L2 mobility are in the work scope. To support L1/L2 based inter-cell mobility, it is straight forward to support intra-frequency and inter-frequency L1/L2 measurement. Moreover inter-frequency is a typical scenario for handover. Not supporting inter-frequency would loss a part of essential deployment scenario from network deployment perspective.
Proposal 1: Both intra-frequency and inter-frequency L1/L2 measurement are supposed to be supported.
In legacy the handover delay includes the following parts: RRC procedure delay, cell detection delay, UE processing, RACH uncertainty and fine timing latency. The aim of the L1/L2 mobility is for latency reduction. Although the detailed L1/L2 inter-cell mobility procedure would be discussed in RAN2, at this stage RAN4 can still observe some possible enhanced components:
· Handover command processing delay: in our understanding the L1/L2 inter-cell mobility would be triggered by MAC/DCI rather than RRC. Typically, processing of L1 or L2 (MAC CE) is faster.
· 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.
· UE processing time is UE software processing and RF warmup delay. As UE has already perform L1/L2 measurement on the target cell, the RF chain/baseband are activated in some extent. If only limited reconfiguration parameters of target cell are carried in L1/L2 handover command, then the software time for target cell parameter loading time can 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.
· RACH: to our knowledge, RACH-less solution is one potential direction in L1/L2 inter-cell mobility. RAN2 and RAN1 would further discuss this enhancement. 
· Fining timing: It is up to UE implementation, the measured inter-cell beam information may be stored in UE (e.g., in active TCI state list) and UE keep tracking. If UE supports this, when UE is triggered to handover to the beam, there may no need to perform fine timing during handover procedure.
In summary, RAN4 would specify L1/L2 inter-cell mobility delay which would be reduced compared to L3 handover delay.
Proposal 2: RAN4 would specify L1/L2 inter-cell mobility delay and each component of L1/L2 inter-cell mobility delay would be analyzed.
In R17 FeRRM, one non-serving cell for FR2 L1-RSRP is supported (see below). As this R18 L1/L2 inter-cell mobility WI focus on handover, multiple neighbor cells are considered. UE shall perform L3 measurement on multiple neighbor cells. Whether UE also performs L1/L2 measurement on more than one neighbor cells depends on UE capability.
	9.13.2	Requirements Applicability 
The requirements in clause 9.13 apply, provided the SSB from cell with PCI different from serving cell configured for L1-RSRP if the following conditions are met:
-	the number of cells with PCI different from seving cells Nmax = 1 for FR2 and FFS for FR1
-	The cell with different PCI from serving cell is known 
-	The SSB resources configured for L1-RSRP measurements are measurable


Proposal 3: For R18 L1/L2 inter-cell mobility, the number of supported cells with PCI different from serving cell is supposed to be discussed.
If more than 1 non-serving cell are supported to perform L1/L2 mobility, the R17 scaling factor between serving cell L1 measurement and non-serving cells, i.e., Psc and PCDP needs update correspondingly.
Proposal 4: If more than 1 non-serving cell are supported to perform L1/L2 mobility, the R17 scaling factor between serving cell L1 measurement and non-serving cells, i.e., Psc and PCDP, needs update correspondingly.

Conclusions
This contribution provides preliminary analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Proposal 1: Both intra-frequency and inter-frequency L1/L2 measurement are supposed to be supported.
Proposal 2: RAN4 would specify L1/L2 inter-cell mobility delay and each component of L1/L2 inter-cell mobility delay would be analyzed.
Proposal 3: For R18 L1/L2 inter-cell mobility, the number of supported cells with PCI different from serving cell is supposed to be discussed.
Proposal 4: If more than 1 non-serving cell are supported to perform L1/L2 mobility, the R17 scaling factor between serving cell L1 measurement and non-serving cells, i.e., Psc and PCDP, needs update correspondingly.
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