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1 Introduction
In R16 we introduced CHO and DAPS HO to enhance the robustness and reduce the data interruption in mobility scenarios, however the above solutions are trigged by L3 signalling, which requires complete L2 (and L1) resets, leads to more latency and overhead compared with beam switch solutions. In R17, the L1/L2 centric intra-DU mobility was specified and the similar solutions can be extended to serving cell change scenarios for intra-DU and inter-DU (intra-CU) cases. Therefore, we agreed to study L1/L2 based inter-cell mobility mechanism to further reduce the latency in mobility scenarios in R18. The detailed objectives are as follow:
	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 document, we analysis the RAN3 impact on L1/L2 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. 
The scenario can be divided into following two cases:
· Intra-DU L1/L2 mobility

· Inter-DU intra-CU L1/L2 mobility

2.1 Intra-DU L1/L2 mobility
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, 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 UL RRC MESSAGE TRANSFER message.
Step 4: The gNB-DU configures the UE to perform L1 measurement.
Step 5: UE updates the L1 MeasurementReports to the gNB-DU.
Step 6: 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 7: UE switches to the indicated beam/target cells.
Step 8: The gNB-DU indicate the serving cell information to the gNB-CU through the ACCESS SUCCESS message.

2.2 Inter-DU L1/L2 Mobility
The detailed signalling flows for inter-DU L1/L2 mobility cases is shown in Figure 2:
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Figure 2 Signalling flows for inter-DU intra-CU L1/L2 mobility
Step 1~2: The same as Step 1~2 for intra-DU cases.

Step 3: The gNB-CU sends UE CONTEXT SETUP REQUEST message to the candidate gNB-DU(s) 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 5~10: The same as Step 3~8 for intra-DU cases in Figure1.
As illustrated above, for 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. 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 UL RRC MESSAGE TRANSFER message over F1 interface. And 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. Therefore, we have the following proposals: 
Proposal 1: 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 UL RRC MESSAGE TRANSFER message.

Proposal 2: 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. 
The mainly difference between intra-DU and inter-DU cases includes the following two points: 
1. Early TA maintenance: For 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 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.
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 inter-DU cases, 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. 
3 Conclusion
In this paper, we discussed the RAN3 impact on L1/L2 Mobility solutions and give our proposals as below:
Proposal 1: 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 UL RRC MESSAGE TRANSFER message.

Proposal 2: 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 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 inter-DU cases, 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. 
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