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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-DU L1/L2 based inter-cell Mobility solutions and give our proposals.
2 Discussion

With L1/L2 based mobility solution, the candidate cells are pre-configured (e.g. in NR SA, CA and MR-DC scenarios), UE stores the configuration and performs measurement and beam management, and then UE can initiate fast cell switching based on L1/L2 signalling. In the last RAN3 e-meeting, we reached the consensus that RAN3 will aim for a single solution for network signalling design on L1/L2 based inter-cell mobility to support all agreed scenarios.
The detailed signalling flows for intra-DU L1/L2 mobility cases is shown in Figure 1
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Figure 1 Signalling flows for intra-DU L1/L2 mobility
Step 1: UE performs measurements based on measurement configurations and reports MeasurementReports to the 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 L1/L2 mobility based on the received MeasurementReports, and sends UE CONTEXT MODIFICATION REQUEST message to the gNB-DU including L1/L2 inter-DU mobility information (such as the requested candidate target cell IDs).
Step 4: The gNB-DU responds to the gNB-CU with UE CONTEXT MODIFICATION 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 gNB-DU through DL RRC MESSAGE TRANSFER message.
Step 6: The 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 gNB-DU.
Step 9: The 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 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 MODIFICATION REQUEST message to the gNB-DU for releasing the resources of prepared candidate cells.
Step 13: The gNB-DU releases the candidate cell related UE context and responds the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. 
In the last RAN3 e-meeting, we have agreed that the gNB-CU initiates the L1/L2 mobility configuration procedure and the configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. As illustrate in Figure 1, the gNB-CU decides whether to trigger the L1/L2 mobility and selects suitable candidate cell(s) based on the received Measurement Report, then the gNB-CU forwards the requested candidate cell ID(s) to the gNB-DU through UE CONTEXT MODIFICATION REQUEST message and gets the accepted candidate cell ID(s) from the gNB-DU through UE CONTEXT MODIFICATION RESPONSE message. Therefore, we propose to turn the following working assumption into agreement: 
	For intra-DU L1/L2 mobility, the existing F1AP UE CONTEXT MODIFICATION procedure is reused for handover configuration for inter cell mobility.


Besides, we think the gNB-DU has the ability to adjust the candidate cell set by refusing one/some of the requested candidate cell ID(s) and may providing the L1/L2 handover configuration of the accepted candidate cell(s) through UE CONTEXT MODIFICATION RESPONSE message.

Proposal 1: For intra-DU L1/L2 mobility, the existing F1AP UE CONTEXT MODIFICATION procedure can be reused for handover configuration for inter-cell mobility, the gNB-DU can adjust the candidate cell set by refusing one/some of the requested candidate cell ID(s) and may providing the L1/L2 handover configuration of the accepted candidate cell(s) through UE CONTEXT MODIFICATION RESPONSE message.
By receiving the accepted candidate cell(s) information, the gNB-CU generates the final candidate cell set and corresponding configurations, encapsulates it into an RRCReconfiguration message and sends it to the UE. For pre-configuration of candidate cells, the pre-configuration information of L1/L2 mobility such as the candidate cell information and the execution conditions should be transmitted from gNB-CU to gNB-DU through DL RRC MESSAGE TRANSFER message over F1 interface. 
Proposal 2: For intra-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 gNB-DU through DL RRC MESSAGE TRANSFER message.
During the handover execution phase, the gNB-DU evaluate the execution conditions and indicates the target cell/beam information through L1/L2 signalling. The detailed L1/L2 signalling design should be discussed in RAN1/RAN2 first, we can wait for their progress. When the UE switches to the target cell, the gNB-DU should reuse the Access Success procedure to inform the gNB-CU which cell the UE has successfully accessed during L1/L2 mobility.
Proposal 3: For intra-DU L1/L2 mobility, when UE switches to the target cells, the gNB-DU should indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message. 

In the last RAN3 e-meeting, we discussed how to release the source cell/prepared cells’ resources in the gNB DU but reached no consensus. Considering that the UE will experience more frequent handovers in high-frequency scenarios (e.g. FR2 scenario), frequent handover preparation configurations will lead to excessive signalling overhead, one possible solution is to let the UE store the L1/L2 handover configurations for multiple handovers. In this solution, when the UE successfully connects to the target cell, the resources of the source cell and other candidate cells will not be released immediately. Therefore, it is better to let gNB-CU to indicate the source gNB-DU to release the prepared resources, and the UE CONTEXT MODIFICATION procedure can be reused to release the prepared resources in the gNB-DU
Proposal 4: For intra-DU L1/L2 mobility, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure for releasing the prepared resources in the gNB DU. 
3 Conclusion
In this paper, we discussed the detailed RAN3 impact on intra-DU L1/L2 based inter-cell Mobility solutions and give our proposals as below:
Proposal 1: For intra-DU L1/L2 mobility, the existing F1AP UE CONTEXT MODIFICATION procedure can be reused for handover configuration for inter-cell mobility, the gNB-DU can adjust the candidate cell set by refusing one/some of the requested candidate cell ID(s) and may providing the L1/L2 handover configuration of the accepted candidate cell(s) through UE CONTEXT MODIFICATION RESPONSE message.

Proposal 2: For intra-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 gNB-DU through DL RRC MESSAGE TRANSFER message.
Proposal 3: For intra-DU L1/L2 mobility, when UE switches to the target cells, the gNB-DU should indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message. 

Proposal 4: For intra-DU L1/L2 mobility, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure for releasing the prepared resources in the gNB DU. 
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