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1 Introduction 
In Rel-18 NR Mobility Enhancements Work Item [1], an objective is to specify mechanism and procedures to support L1/L2 based Inter-Cell mobility with the goal of reducing latency in mobility procedures. The statement of the objective in the WID document [1] that includes only the aspects that involve RAN3, is as follows.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]
- CU-DU interface signalling 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 discuss the following aspects:

· Roles and responsibilities of the gNB-CU and the gNB-DU in L1/L2 mobility, e.g., in supporting the configuration of candidate cells and in the handover procedures.
· The CU-DU interface signalling required to support L1/L2 mobility.   
2 General concepts for L1/L2 mobility 
We introduce some concepts that are useful for discussing L1/L2 mobility. We use these concepts in the observations and proposals we discuss in the contribution. We have introduced these concepts in our RAN2 contribution on this topic [2] as well, for discussion in RAN2.
Definition 1. RRC configures for a UE a set of cells that support L1/L2 mobility. We refer to this as the L1/L2 mobility configured cell set: 
· The cells in the set have SpCell configuration.
· L1/L2 signalling can be used to update SpCell from the set.
· The cells in the set may be on the same or different carrier frequency.
Definition 2. The L1/L2 mobility configured set consists of:
· L1/L2 mobility activated cell set: These are the set of serving cells of the UE that can be used for data transfer/control signalling.
· L1/L2 mobility deactivated cell set: These are the set of cells that are not used by the UE for data transfer/control signalling, but the UE can be configured to perform measurements on them and transmit measurement reports to the network.      
3 Responsibilities of gNB-CU and gNB-DU in L1/L2 mobility
The following are some of our observations on the responsibilities of the gNB-CU and the gNB-DU in L1/L2 mobility. These require discussions in RAN2, and possibly in RAN3 as well, before they are agreed.
Proposal 1. A serving gNB-DU provides the set of serving cells for a UE as well as other cells to the serving gNB-CU, to be considered by the gNB-CU for configuration for L1/L2 mobility, i.e., for determining the L1/L2 mobility configured set for the UE. This may be provided during the UE initial access procedure, the RRC resume procedure, and the RRC re-establishment procedure.
Proposal 2. The serving gNB-CU decides the final set of configured cells for L1/L2 mobility for a UE, i.e., the L1/L2 mobility configured set for a UE. 
Proposal 3. In order to support Inter-DU L1/L2 mobility, the serving gNB-CU can decide on the L1/L2 mobility configured set for a UE after receiving the set of serving and other cells from multiple gNB-DUs under it.
Proposal 4. A serving gNB-DU collects L1/L2 measurements from the UE and determines: 
· Which cells to activate and deactivate within the L1/L2 mobility configured cell set,
· When to switch the PCell within the L1/L2 mobility configured cell set.      
4 CU-DU signalling to support L1/L2 mobility
We discuss separately the cases of Intra-DU and Inter-DU L1/L2 Inter-Cell mobility.
[bookmark: _Hlk110593397]Intra-DU L1/L2 Inter-Cell mobility
The gNB-CU can use F1-AP UE associated signalling to provide the L1/L2 mobility configured cell set to the gNB-DU, once the gNB-CU determines this set. The overall procedure on the configuration of the L1/L2 mobility configured cell set is shown in Figure 1.
Proposal 5. The serving gNB-CU can use F1-AP signalling to provide the L1/L2 mobility configured cell set for a UE to a serving gNB-DU, once the gNB-CU determines this set. RAN3 to discuss further on the details of the signalling to use for this purpose.
Also, the serving gNB-CU uses RRC signalling to provide the UE with necessary pre-configuration for L1/L2 mobility for each cell in the L1/L2 configured cell set.  


[bookmark: _Ref110530366]Figure 1: CU-DU signalling for L1/L2 mobility configured cell set
Based on L1/L2 measurements from the UE, the serving gNB-DU may decide to switch the PCell for the UE. The serving gNB-DU should inform the serving gNB-CU about the PCell switch using F1-AP signalling. The overall procedure is shown in Figure 2.
Proposal 6. In case of Intra-DU L1/L2 mobility, a serving gNB-DU informs the serving gNB-CU of a PCell switch of the UE within it, using F1-AP signalling. RAN3 to discuss further on the details of the signalling to use for this purpose. 


[bookmark: _Ref110531941]Figure 2: gNB-DU informs gNB-CU of a PCell switch
Inter-DU L1/L2 Inter-Cell mobility
We provide a high-level overview of some of the RAN3 signalling aspects. There may be details that have to be figured out upon further discussions of the overall design in RAN2 and RAN3.
Figure 3 and Figure 4 show the overall procedures for CU-DU signalling of the L1/L2 mobility configured cell set and Target gNB-DU informing the serving gNB-CU of a PCell switch upon UE accessing the target PCell. 


[bookmark: _Ref110581911]Figure 3: CU-DU signalling for L1/L2 mobility configured cell set



[bookmark: _Ref110581932]Figure 4: Target gNB-DU informs gNB-CU of a PCell switch
5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Proposal 1. A serving gNB-DU provides the set of serving cells for a UE as well as other cells to the serving gNB-CU, to be considered by the gNB-CU for configuration for L1/L2 mobility, i.e., for determining the L1/L2 mobility configured set for the UE. This may be provided during the UE initial access procedure, the RRC resume procedure, and the RRC re-establishment procedure.
Proposal 2. The serving gNB-CU decides the final set of configured cells for L1/L2 mobility for a UE, i.e., the L1/L2 mobility configured set for a UE. 
Proposal 3. In order to support Inter-DU L1/L2 mobility, the serving gNB-CU can decide on the L1/L2 mobility configured set for a UE after receiving the set of serving and other cells from multiple gNB-DUs under it.
Proposal 4. A serving gNB-DU collects L1/L2 measurements from the UE and determines: 
· Which cells to activate and deactivate within the L1/L2 mobility configured cell set,
· When to switch the PCell within the L1/L2 mobility configured cell set.      
Intra-DU L1/L2 Inter-Cell mobility
Proposal 5. The serving gNB-CU can use F1-AP signalling to provide the L1/L2 mobility configured cell set for a UE to a serving gNB-DU, once the gNB-CU determines this set. RAN3 to discuss further on the details of the signalling to use for this purpose.
Proposal 6. In case of Intra-DU L1/L2 mobility, a serving gNB-DU informs the serving gNB-CU of a PCell switch of the UE within it, using F1-AP signalling. RAN3 to discuss further on the details of the signalling to use for this purpose.  
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