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1 Introduction 
In the last RAN3 #117-e meeting [1], good progress was made towards understanding of the scenarios to study and focus on from RAN3’s point of view, and some of the overall signalling flows of L1/L2 based inter-cell mobility. The following agreements were reached in the meeting.RAN3 #117-e agreements: 
Both intra-DU and intra-CU, inter-DU scenarios are supported for L1/L2 mobility.
RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
· Stand alone
· Carrier Aggregation (Change of PCell)
· NR-DC (Change of PCell at MN, Change of PScell at SN) 
RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
WA: For intra-DU L1/L2 mobility, the existing F1-AP procedure (e.g., F1-AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion. FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact. 
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.



In this contribution we discuss some of the FFS items from the previous meeting and discuss the overall signalling flows for the Intra-DU and Intra-CU, Inter-DU scenarios.
2 Intra-DU L1/L2 inter-cell mobility 
In the last RAN3 #117-e meeting [1], it was agreed that the gNB-CU initiates the L1/L2 mobility configuration procedure, and it was left FFS whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.

We think that it is possible that the gNB-DU can also initiate the L1/L2 mobility configuration.
The gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU, based on UE measurements. The gNB-DU receives L1 measurement results from the UE, and it can suggest candidate cells for L1/L2 mobility based on such measurements. The gNB-DU may perform further processing of the L1 measurements to determine the candidate cells it can suggest for L1/L2 mobility, a process that is left up to network implementation. As usual, the configuration for performing L1 measurements on candidate cells is provided earlier by the gNB-CU to the UE.
Observation 1. The gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU, based on UE measurements. The gNB-DU receives L1 measurement results from the UE, and it can suggest candidate cells for L1/L2 mobility based on them.
The signalling flow for the Intra-DU L1/L2 inter-cell mobility procedure in case the gNB-DU initiates the procedure is shown in Figure 1. 
Steps 1, 2: 
[bookmark: _Hlk115132044]Proposal 1. The gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU. In an F1-AP message to the gNB-CU, the gNB-DU provides:
· List of candidate cells for L1/L2 mobility,
· Configuration associated with each candidate cell, e.g., using the CellGroupConfig IE.
Step 3: 
Proposal 2. The gNB-CU may accept a subset of the candidate cells suggested by the gNB-DU to be configured for L1/L2 mobility for a UE.
Steps 4, 5:
[bookmark: _Hlk115132427]Proposal 3. The gNB-CU provides the candidate target cells for L1/L2 mobility and the cell configurations to the gNB-DU in an RRCReconfiguration message which is forwarded to the UE.
The preparation procedure consisting of Steps 2-5 may involve lower latency than the gNB-CU initiated procedure since the gNB-CU does not need to confirm with the gNB-DU before configuring the cells for L1/L2 mobility. Furthermore, the gNB-DU may perform faster processing of UE measurements and suggest candidate cells to the gNB-CU. 
Steps 6, 7:
[bookmark: _Hlk115132442]Proposal 4. UE acknowledges the provided configuration in an RRCReconfigurationComplete message which is forwarded by the gNB-DU to the gNB-CU.
Proposal 5. For Steps 4 and 7 above, the F1-AP UE Context Modification procedure may be used.
Steps 8, 9: Based on L1 measurement report from the UE, the gNB-DU takes the handover decision. The gNB-DU transmits the Handover Command to the UE indicating the target cell the UE should perform handover to.
Steps 11, 12, 13: After UE accesses the target cell, e.g., using a RACH procedure, UE transmits RRCReconfigurationComplete indicating to the gNB-CU that it has successfully applied the target cell configuration. The RRCReconfigurationComplete message is forwarded by the gNB-DU to the gNB-CU. 
Steps 14, 15:
Upon handover execution, the gNB-CU may decide to keep the UE context at the gNB-DU, and furthermore, may decide that for some of the candidate target cells the configurations should be kept at the gNB-DU and the UE. This may be desirable since it can avoid the latency resulting from network procedures to reconfigure the UE for the next cell change. 
Upon handover execution, the gNB-CU may send a message to the gNB-DU indicating:
· Whether the gNB-DU should release the UE context,
· If the gNB-DU keeps the UE context, the cells whose configurations the gNB-DU and the UE should keep.
The gNB-DU, in turn, informs the UE about candidate target cells and configurations the UE should keep. However, this requires that the UE keeps the candidate target cell and source cell configurations upon completing the access of the target cell (Steps 11 and 12). This is different from current UE behaviour and requires RAN2 involvement and confirmation.
     


[bookmark: _Ref114989370]Figure 1: Intra-DU inter-cell handover  
3 Intra-CU, Inter-DU L1/L2 inter-cell mobility
Figure 2 shows the signalling flow for the Intra-CU, Inter-DU L1/L2 inter-cell mobility procedure, in case the source gNB-DU initiates the preparation procedure. A similar set of proposals as for the Intra-DU case holds in this case.   
Proposal 6. The source gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU. In an F1-AP message to the gNB-CU, the source gNB-DU provides:
· List of candidate cells of target gNB-DU for L1/L2 mobility,
· Source cell configuration, if needed.



[bookmark: _Ref115131838]Figure 2: Intra-CU, Inter-DU inter-cell handover
5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Intra-DU L1/L2 inter-cell mobility
Observation 1. The gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU, based on UE measurements. The gNB-DU receives L1 measurement results from the UE, and it can suggest candidate cells for L1/L2 mobility based on them.
Proposal 1. The gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU. In an F1-AP message to the gNB-CU, the gNB-DU provides:
· List of candidate cells for L1/L2 mobility,
· Configuration associated with each candidate cell, e.g., using the CellGroupConfig IE.
Proposal 2. The gNB-CU may accept a subset of the candidate cells suggested by the gNB-DU to be configured for L1/L2 mobility for a UE.
Proposal 3. The gNB-CU provides the candidate target cells for L1/L2 mobility and the cell configurations to the gNB-DU in an RRCReconfiguration message which is forwarded to the UE.
Proposal 4. UE acknowledges the provided configuration in an RRCReconfigurationComplete message which is forwarded by the gNB-DU to the gNB-CU.
Proposal 5. For Steps 4 and 7 above, the F1-AP UE Context Modification procedure may be used.
Intra-CU, Inter-DU L1/L2 inter-cell mobility
Proposal 6. The source gNB-DU can suggest candidate cells for L1/L2 mobility to the gNB-CU. In an F1-AP message to the gNB-CU, the source gNB-DU provides:
· List of candidate cells of target gNB-DU for L1/L2 mobility,
· Source cell configuration, if needed.
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