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1 Introduction
In Rel-18, the new WI on “Further NR mobility enhancements” was approved. One of objective is L1/L2 based inter-cell mobility. The intention is to use L1/L2 signaling to speed up the serving cell switch at the UE side. The detailed objective is given 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 this contribution, we will share our initial view on the L1/L2 inter-cell mobility. 
2 Discussion
2.1. Scenarios 
In general, the L1/L2 based mobility aims at defining some L1/L2 signaling to inform UE perform the cell switch. This is different from the legacy scheme, where the HO is triggered by receiving the HO command message from the network. The WID indicate the following two scenarios, i.e., 
· Scenario 1: Standalone, CA and NR-DC case with serving cell change within one CG 

· Scenario 2: intra-DU case and intra-CU inter-DU case (applicable for standalone and CA: no new RAN interfaces are expected)

Scenario 1 indicates that the mobility occurs within one CG, while scenario 2 indicates that the mobility can occur between CGs with the constraint that the MCG and SCG are within the same gNB-CU. 
For the cell switch, depending on the Cell group where the source cell and target cell are located, the following cases can be discussed:
· Case 1 (intra-CG): PCell/PSCell/SCell switch to a new Cell

· Case 2 (intra-CG): PCell/PSCell/SCell switch to a configured SCell (i.e., a configured SCell is changed to PCell/PSCell)

· Case 3 (inter-CG): PCell/PSCell switch to a new Cell in a new CG
· Case 4  (inter-CG): PCell/PSCell switch to a configured cell in another CG (i.e., from DC to single connectivity)

Proposal 1: The L1/L2 based inter-cell mobility only considers the intra-CG mobility and inter-CG mobility within gNB-CU under the following cases:

· Case 1 (intra-CG): PCell/PSCell/SCell switch to a new cell 

· Case 2 (intra-CG): PCell/PSCell/SCell switch to a configured cell

· Case 3 (inter-CG): PCell/PSCell switch to a new cell in a new CG

· Case 4 (inter-CG): PCell/PSCell switch to a configured cell in another CG 
2.2. RAN3 work
In our understanding, L1/L2 based mobility is highly related to the RAN1/RAN2 design. Thus, RAN3 does not have too much work to do at the initial stage of this WI.  
Proposal 2: at the initial stage, RAN3 work needs wait for RAN1/RAN2 progress. 

One potential issue is related to the candidate cell configurations. In general, during mobility, the target cell is determined by the gNB-CU. Since the L1/L2 mobility intends to use L1/L2 signaling to trigger the cell switch, gNB-DU becomes the entity to inform cell change at the UE side. In other words, the gNB-DU should be aware of the potential target cells configured to the UE so that it can send L1/L2 signaling. Meanwhile, when the cell is changed, the gNB-CU should be aware of the new cell used by the UE. Such information can facilitate the cell reconfiguration at the gNB-CU side. Also, in case of inter-CG cell switch, the gNB-CU can forward the data to another gNB-DU based on the target cell. 
Proposal 3: to support L1/L2 inter-cell mobility, the gNB-CU should indicate to gNB-DU on the candidate cells being as target cell, and gNB-DU should inform gNB-CU the cell used by the UE. 
Another potential issue is the data forwarding. When intra-CU inter-DU cell switch is performed, the data forwarding between gNB-DUs may be beneficial, e.g., the source gNB-DU can forward its buffered data to the target gNB-DU directly. As WID indicated, the new interface is not allowed. However, whether such inter-gNB-DU data forwarding indicates a new interface or not is unclear. Thus, some clarifications are needed in RAN3. After that, if inter-DU data forwarding is allowed in Rel-18, RAN3 work may be needed. 

Proposal 4: RAN3 is kindly asked to clarify whether inter-DU data forwarding is allowed or not based on the restriction in WID, i.e.,  no new RAN interfaces are expected. 
3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:
Proposal 1: The L1/L2 based inter-cell mobility only considers the intra-CG mobility and inter-CG mobility within gNB-CU under the following cases:

· Case 1 (intra-CG): PCell/PSCell/SCell switch to a new cell 

· Case 2 (intra-CG): PCell/PSCell/SCell switch to a configured cell

· Case 3 (inter-CG): PCell/PSCell switch to a new cell in a new CG

· Case 4 (inter-CG): PCell/PSCell switch to a configured cell in another CG 
Proposal 2: at the initial stage, RAN3 work needs wait for RAN1/RAN2 progress. 

Proposal 3: to support L1/L2 inter-cell mobility, the gNB-CU should indicate to gNB-DU on the candidate cells being as target cell, and gNB-DU should inform gNB-CU the cell used by the UE. 

Proposal 4: RAN3 is kindly asked to clarify whether inter-DU data forwarding is allowed or not based on the restriction in WID, i.e.,  no new RAN interfaces are expected. 
