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1  Introduction

L1/L2 based inter-cell mobility has been approved as one of the objectives of Further NR mobility enhancements [1] as follows:

	1. To increase the number of DMRS ports for PDSCH/PUSCH, support at least Opt.1 (introduce larger FD-OCC length than 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 this contribution, we share our views on the potential L1 enhancements for inter-cell beam management.
2  Beam measurement enhancement
In legacy L3 handover procedure, UE performs L3 measurement and reports the measurement results to network. The network decides whether to trigger the HO procedure by sending HO command based on UE measurement report. After UE receiving the HO command, the following steps are needed before accessing the target cell. 
· HO command processing: When UE receives the HO command, the UE will decode and process the HO command to obtain and apply the RRCReconfiguration message. 
· DL synchronization: UE needs to perform cell search by detecting the SSB of target cell. 

· UL synchronization: UE acquires the available TA value for the target cell via sending RACH
In Rel-17, the inter-cell bema management (ICBM) has been introduced to obtain the beam quality of non-serving cells with no serving cell change. For ICBM, the SSB information of non-serving cells is included in SSB-MTC-AdditionalPCI as follows.
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Besides the SSB information, there is no dedicated RRC configuration for non-serving cells in Rel-17 ICBM. For L1/L2 based inter-cell mobility, to reduce the latency, the necessary RRC configurations (e.g., PDCCH/PDSCH/PUCCH/PUSCH/RACH/RS configuration) of candidate cells can be pre-configured. 

According to the agreements of RAN2 in last meeting [2], the L1/L2 inter-cell mobility is triggered based on the L1 measurement. The ICBM framework can be a starting point to provide the L1 measurement. However, according to the WID, the L1/L2 based inter-cell mobility will be applicable to both intra-frequency and inter-frequency case, while ICBM only targets on intra-frequency scenario. To support inter-frequency scenario for L1/L2 mobility, the measurement gap may be needed for L1 measurement.

Proposal 1: For L1/L2 based mobility，the measurement gap for L1 measurement can be considered to support inter-frequency scenario.
In Rel-17, the beam management of candidate cells is based on SSB. For L1/L2 mobility, the measurement of SSB of target cell is necessary for DL synchronization. If the measurement and decoding of SSB is within 5ms before the HO command, the DL synchronization after HO command is not needed (i.e. the cell is known). Hence, SSB should be the essential RS for beam measurement. One the other hand, CSI-RS can provide more accurate beam management to improve the transmission performance, CSI-RS can also be considered for inter-cell beam measurement.
Proposal 2: For L1 measurement of L1/L2 based mobility, both SSB and CSI-RS can be considered as the measurement RS.
3 Beam reporting enhancement
In current spec, the beam reporting is NW-initiated. Specifically, UE will report the quality of N beams among all the measured beams to the network, where N is configured by the network. It is possible that there is no desirable beam from candidate cells in one reporting instance, but in current spec, the UE should report N beams to the network. Hence, it may cause large reporting overhead to the system. To reduce the overhead and acquire the beam quality from candidate cells more quickly, event-based or UE initiated beam reporting can be considered. Event-based report is widely used in legacy HO procedure, and a lot of events have been defined to trigger the reporting. For L1/L2 based mobility, how to define the L1 mobility event and how to avoid ping-pong should be considered. 
Proposal 3: For L1/L2 based mobility, event-based beam reporting can be considered.

· FFS: How to define the L1 mobility event
4  Conclusion

In this contribution, we share our views on the potential L1 enhancements for inter-cell beam management. The proposals are summarised as follows:
Proposal 1: For L1/L2 based mobility，the measurement gap for L1 measurement can be considered to support inter-frequency scenario.
Proposal 2: For L1 measurement of L1/L2 based mobility, both SSB and CSI-RS can be considered as the measurement RS.
Proposal 3: For L1/L2 based mobility, event-based beam reporting can be considered.

· FFS: How to define the L1 mobility event
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