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1 Introduction
During RAN3#117 e-meeting, we discussed about the L1/L2 mobility solutions and reached following agreements and working assumptions:
	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 F1AP procedure (e.g., F1AP 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.

The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU.

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.


But there are still some open issues need further study:
	Open issues:

FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.

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 document we discussed the detailed RAN3 impact on intra-CU inter-DU L1/L2 based inter-cell Mobility solutions and give our proposals.
2 Discussion

The detailed signalling flows for intra-CU inter-DU L1/L2 mobility cases is shown in Figure 1:
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Figure 1 Signalling flows for intra-CU inter-DU intra-CU L1/L2 mobility
Step 1: UE performs measurements based on measurement configurations and reports MeasurementReports to the source gNB-DU.

Step 2: The gNB-DU forwards the MeasurementReports to the gNB-CU through the UL RRC MESSAGE TRANSFER message.
Step 3: The gNB-CU decides to configure the UE with intra-CU inter DU L1/L2 mobility based on the received MeasurementReports, and sends UE CONTEXT SETUP REQUEST message to the candidate gNB-DU including L1/L2 inter-DU mobility information (such as the requested candidate target cell IDs).

Step 4: The candidate gNB-DU responds to the gNB-CU with UE CONTEXT SETUP RESPONSE message including the accepted candidate target cell ID(s) that was requested from the gNB-CU. The response message is sent for each requested candidate cells.
Step 5: The gNB-CU decides the final set of candidate cells and sends the pre-configuration information of L1/L2 mobility (such as the candidate cell information, and the execution conditions for the candidate cells) to source gNB-DU through DL RRC MESSAGE TRANSFER message.

Step 6: The source gNB-DU forwards the RRCReconfiguration message to the UE.
Step 7: The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
Step 8: UE updates the L1 MeasurementReports to the source gNB-DU.
Step 9: The source gNB-DU decides when and which cell to switch based on the L1 MeasurementReports, and indicates the target cell/beam information to the UE through MAC CE or DCI. 

Step 10: UE switches to the indicated beam/target cells.
Step 11: The target gNB-DU indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message. 

Step 12: The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU or other candidate DU(s) for releasing the resources of prepared candidate cells.

Step 13: The source gNB-DU/other candidate DU(s) release the related UE context/prepared resource and respond the gNB-CU with the UE CONTEXT RELEASE COMPLETE message.
As illustrated in Figure1, for intra-CU inter-DU L1/L2 mobility cases, most steps in intra-DU L1/L2 mobility can be reused. Compared the common steps in intra-DU and inter-DU L1/L2 mobility cases, we can find that the main impact on RAN3 includes pre-configuration of candidate cells and corresponding F1 signalling enhancements. To minimize the impact on the specifications, the procedure introduced for intra-DU L1/L2 mobility should be reused as much as possible, the following proposals are aligned with what we have proposed for intra-DU L1/L2 mobility:
Proposal 1: For intra-CU inter-DU L1/L2 mobility, the pre-configuration information of L1/L2 mobility (such as the candidate cell information, and the execution conditions for the candidate cells) should be transmitted from gNB-CU to source gNB-DU through DL RRC MESSAGE TRANSFER message.
Proposal 2: For intra-CU inter-DU L1/L2 mobility, when UE switches to the target cells, the target gNB-DU should indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message. 
The mainly difference between intra-DU and intra-CU inter-DU cases includes the following two points: 
1. Early TA maintenance: For intra-CU inter-DU cases, the source cell and target cell belong to different DUs, the early TA maintenance may be complicated compared with intra-DU cases, and it may require CU involvement to help coordinate TAs under different DUs. From our point of view, the detailed solution for TA maintenance/acquisition should be first discussed in RAN2, and after RAN2 reached a stable conclusion, we can evaluate whether there are RAN3 impact.
2. F1 signalling between gNB-CU and candidate gNB-DUs: For intra-CU inter-DU cases, the source cell and target cell belongs to different DUs, when gNB-CU decides to configure the UE with L1/L2 mobility, it should inform the candidate cell information to the candidate gNB-DUs and get the response information, therefore, the UE CONTEXT SETUP REQUEST and UE CONTEXT SETUP RESPONSE message should be reused to carry L1/L2 inter-DU mobility information (such as the requested/accepted candidate target cell IDs) between gNB-CU and candidate gNB-DUs, which is similar as what we have done in CHO/CPAC cases. And when UE successfully accesses to the target cell, the gNB-CU should initiate UE CONTEXT RELEASE procedure to release the UE context in source gNB-DU and the other candidate gNB DUs. 
Based on the above analysis, we have the following proposals: 
Proposal 3:  The detailed solution for TA maintenance/acquisition should be first discussed in RAN2, and then RAN3 evaluate whether there are RAN3 impact.
Proposal 4: For intra-CU inter-DU L1/L2 mobility, the UE CONTEXT SETUP REQUEST and UE CONTEXT SETUP RESPONSE message should be reused to carry L1/L2 inter-DU mobility information (such as the requested/accepted candidate target cell IDs) between gNB-CU and candidate gNB-DUs. 
Proposal 5: For intra-CU inter-DU L1/L2 mobility, the UE CONTEXT RELEASE procedure can be reused for gNB-CU to release the UE context in source and other candidate gNB-DU(s).
3 Conclusion
In this paper, we discussed the detailed RAN3 impact on intra-CU inter-DU L1/L2 based inter-cell Mobility solutions and give our proposals as below:
Proposal 1: For intra-CU inter-DU L1/L2 mobility, the pre-configuration information of L1/L2 mobility (such as the candidate cell information, and the execution conditions for the candidate cells) should be transmitted from gNB-CU to source gNB-DU through DL RRC MESSAGE TRANSFER message.
Proposal 2: For intra-CU inter-DU L1/L2 mobility, when UE switches to the target cells, the target gNB-DU should indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message. 
Proposal 3:  The detailed solution for TA maintenance/acquisition should be first discussed in RAN2, and then RAN3 evaluate whether there are RAN3 impact.
Proposal 4: For intra-CU inter-DU L1/L2 mobility the UE CONTEXT SETUP REQUEST and UE CONTEXT SETUP RESPONSE message should be reused to carry L1/L2 inter-DU mobility information (such as the requested/accepted candidate target cell IDs) between gNB-CU and candidate gNB-DUs. 
Proposal 5: For intra-CU inter-DU L1/L2 mobility, the UE CONTEXT RELEASE procedure can be reused for gNB-CU to release the UE context in source and other candidate gNB-DU(s).
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