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1	Introduction
[bookmark: _Toc474247438]At RAN3#117-e, L1/L2 centric mobility (RP-221799 Further NR Mobility Enhancements) was discussed focusing on intra-gNB-DU inter-cell mobility scenarios, with some agreements reached, and several items left as FFS (summary of discussion at R3-225082).

	Scenarios, use cases, principles, and general concepts:
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.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.

Intra-DU L1/L2 Handover Procedure
Handover preparation:
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.
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.
Handover execution:
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.
Handover completion:
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.




2	L1/L2 Centric Intra-gNB-DU Inter-Cell Mobility Procedures Overview

Taking the agreements and FFS from last meeting we can see the following:
Preparation Phase: 
· There is agreement that gNB-CU initiates the L1/L2 mobility procedure and initiates configuration of the candidate target cell(s) toward the gNB-DU and UE. 
· There is also working assumption that the UE Context Modification procedure can be reused.
· Remaining FFS
· FFS1: “FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.”
· In our view, there is already an agreement that gNB-CU configures the candidate target gNB-DU and the UE. In that sense, even if an additional variant where to be discussed, it would still be based on having the gNB-DU interact with the gNB-CU and then reuse the same mechanism already in place. In that sense, we consider this proposal (i.e. gNB-DU also requesting to initiate mobility) as not critical for determining and progressing the work on the general scenario and to certain extent an optimization.
· The gNB-CU can select the target cells to be prepared based on a received L3 measurement, in the same way it is done for CHO. Triggering the cell preparation by the gNB-DU based on L1 measurements may not be reliable considering that L1 beam measurements have much more fluctuations (caused by fast fading and measurement errors) than L3 measurements. For more stable preparation procedure, we prefer to limit the preparation decision for the gNB-CU.
· Proposal 1: gNB-DU does not initiate the L1/L2 preparation which is controlled by gNB-CU (e.g., using L3 measurements) 
· FFS2: In regard to configuration of candidate target cell(s) for L1/L2 mobility by the gNB-CU, “Details are FFS.”
· At prior meeting, there was discussion on what would be the required contents to be provided to gNB-DU. As configuration and Stage 3 details over F1 are still subject to RAN2 progress, this FFS can be kept.
· Proposal 2: Capture FFS regarding configuration of candidate target cell(s) within the UE CONTEXT MODIFICATION REQUEST message in the Stage 2 signaling diagram for intra-gNB-DU mobility.
Execution Phase
· There is working assumption in RAN3 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.
· Proposal 3: Capture RAN3’s assumption regarding L1 signaling in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
· Remaining FFS
· FFS3: “FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.”
· An item that was NOT discussed in RAN3 at previous meeting is regarding whether the UE accesses the target cell via a RACH or RACH-less procedure. Whether only one type or both are to be supported is subject to RAN2 progress. However, it would RAN3 beneficial that this optionality is captured in the general signaling diagram in the meantime. 
· Observation 1: The need of RACH procedure as part of L1/L2 based handover is subject to RAN2 progress.
· Proposal 4: Capture RACH procedure as optional in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
· Upon the UE accessing the target cell (via a RACH/RACH-less procedure), the gNB-DU will become aware that the cell change has taken place. Similarly, there were proposals last meeting that the gNB-DU should inform the cell change to gNB-CU, some indicating that existing ACCESS SUCCESS message should be reuse. In our view, this is a reasonable assumption that can be captured as FFS in the signaling diagram
· Proposal 5: Capture ACCESS SUCCESS message as FFS in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
· Other items
· Although not discussed at last RAN3 meeting, we see likely that after the RACH/RACH-less procedure, the UE will need to send the L3 RRCReconfigurationComplete message. Hence, it is proposed to capture this in the signaling diagram. 
· Proposal 6: Capture the RRCReconfigurationComplete sent by the UE in the target cell in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
Completion Phase
· Remaining FFS
· [bookmark: _Hlk114052948]FFS4: “For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.“
· Although it is still under discussion whether the source cell (or other prepared cells) are to be released or not after the UE accessing the target cell, a UE Context Modification procedure should be captured in the signalling diagram indicating this option, while the FFS regarding release of resources is left open.
· Proposal 7: Capture the UE Context Modification procedure as FFS in the signaling diagram. 

The resulting signalling flow considering the discussion and proposals above is as follows.
Proposal 8: Adopt the Intra-gNB-CU Intra-gNB-DU inter-cell sequence proposed as basis, with further details to be FFS.






Figure 2. L1/L2 Intra-gNB-DU Inter-Cell Mobility Overview

4	Conclusions

Proposal 1: gNB-DU does not initiate the L1/L2 preparation which is controlled by gNB-CU (e.g., using L3 measurements) 
Proposal 2: Capture FFS regarding configuration of candidate target cell(s) within the UE CONTEXT MODIFICATION REQUEST message in the Stage 2 signaling diagram for intra-gNB-DU mobility.
Proposal 3: Capture RAN3’s assumption regarding L1 signaling in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
Observation 1: The need of RACH procedure as part of L1/L2 based handover is subject to RAN2 progress.
Proposal 4: Capture RACH procedure as optional in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
Proposal 5: Capture ACCESS SUCCESS message as FFS in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
Proposal 6: Capture the RRCReconfigurationComplete sent by the UE in the target cell in the Stage 2 signaling diagram for intra-gNB-DU mobility. 
Proposal 7: Capture the UE Context Modification procedure as FFS in the signaling diagram. 
Proposal 8: Adopt the Intra-gNB-CU Intra-gNB-DU inter-cell sequence proposed as basis, with further details to be FFS.
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3	Annex: TP for TS 38.401
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This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for L1/L2 centric mobility. Figure 8.2.1.X-1 shows the intra-gNB-DU L1/L2 inter-cell mobility procedure for intra-NR.



Figure 8.2.1.X-1: L1/L2 Centric Intra-gNB-DU Inter-Cell Mobility

Preparation Phase
· 1. The UE sends a MeasurementReport message to the gNB-DU containing the cell quality measurements of serving and neighboring cells. 
· 2. The gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received MeasurementReport message. 
· 3. The gNB-CU identifies a potential set of candidate target cells to which the UE can be handed over to. The target cells may be served by the existing gNB-DU or a different Candidate gNB-DU.
· Note: In this example, the gNB-CU identifies candidate target cells that are served by the same gNB-DU. 
· 4. The generates the required RRC Reconfiguration and L1/L2 mobility configuration. 
· 5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message indicating information regarding the L1/L2 mobility configuration for the target candidate cells (Details FFS).
· 6. The gNB-DU responds to the UE with a UE CONTEXT MODIFICATION RESPONSE message.
· 7. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes a generated RRCReconfiguration message.
· 8. The gNB-DU forwards the received RRCReconfiguration message to the UE.
· 9-10. The UE responds to the gNB-DU with an RRCReconfigurationComplete message, and which the gNB-DU forwards to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 

Execution Phase
· 11. The UE starts to report the L1 measurements of serving and candidate target cells.​
· 12. The gNB-DU determines that L1/L2 based mobility to a different cell is needed
· 13. The gNB-DU triggers the UE to change from the current source cell to the target candidate cell. 
· 14. A Random Access procedure is performed at the Candidate gNB-DU.
· Note: Whether both RACH and RACH-less approaches or only single one is supported is FFS.
· 15. FFS The target gNB-DU also sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the UE has successfully accessed.
· 16. The UE executes handover from the serving cell to the target cell and sends an RRCReconfigurationComplete message to gNB-DU.
· 17. The gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received RRCReconfigurationComplete message.

Completion Phase
· 18. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU. 
· Note: For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.
· 20. The gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. 
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