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Introduction
RAN3 is considering L1/L2 based inter-cell mobility for mobility latency reduction [1]:

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]
· 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 the previous meeting RAN3 118[2], these agreements about this topic below were captured. Some points to be studied were also pointed out.

Agreements:
	○ CU suggest the candidate cell(s) to DU, “gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration” is with low priority.
	○ CU can update the suggested candidate cells.
	○ For intra-DU case, the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
	○ For inter-DU case, The target gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
	○ RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.
	○ During execution phase, it is up to the gNB-DU implementation when will the gNB-DU signal to the CU. This does not mean that the gNB-DU is “allowed” to signal to the gNB-CU before LTM command is sent to the UE.
	

FFS:
○ (One or multiple message issue in the stage 3) To be continued…
○ (Whether to inform CU after triggering LTM) To be continued at next meeting on approaches, procedures and other details.

In the previous meeting, RAN3 discussed and captured agreements about scenario, open issues, enhancements, and reply LS to RAN1. In this contribution, we describe our proposals for some open issues.

Discussion
LS from RAN1 in previous meeting related issue
LS from RAN1 in the previous meeting [3] showed that in inter-DU LTM, F1 AP needs enhancement for source DU to get information about the target DU. The source DU needs to know the measurement RS config and TCI state in order to decide the target cell receiving the L1 measurement of the candidate cells including the cells in the target DU. In the preparation phase, the target DU sends the information to the CU via the F1 AP message (e.g. UE Context Setup), and the CU send it to the source DU.
Observation 1: When the source DU decides the candidate cells (including other gNB-DUs) based on L1 measurements, it needs to obtain the measurement RS configuration and TCI state information of the other gNB-DUs.
Proposal 1: In the preparation phase, other candidate gNB-DUs should send the measurement RS configuration and TCI state information of the candidate cells via F1 AP message (e.g., UE Context Setup response) to the gNB-CU.
Proposal 2: In the preparation phase, the source gNB-DU should receive measurement RS configuration and TCI state information for the candidate cells from the gNB-CU in the F1 AP message (e.g. UE Context Modification request). 

Single procedure or multiple procedure for preparation of candidate cells
In the previous meeting, it was discussed whether the preparation of candidate cells should be done in a single procedure or in separate procedures for each candidate cell. Some companies raised the advantages of using a single procedure, such as reduced overhead. Other companies recommended a multiple procedure that could follow the past releases and reuse existing specs, and for the same reasons in the offline discussion on RAN3#112e [4], a multiple procedure was agreed upon in Rel-17 CPAC. If there is a clear gain expected from the single procedure, the single procedure should be adopted, however if no significant gain is expected, the multiple procedure should be adopted.
Observation 2: If there is no gain expected by using a single procedure, the spec impact can be reduced by reusing multiple procedures from existing spec.

Subsequent LTM
It is agreed in the previous meeting that initial cell switch and subsequent cell switch without re-initiation adopt the same signaling design. In legacy mobility, after the HO is completed (or executed), the previous configurations and resources of candidate cells are discarded in both the UE and the NW, but to perform a subsequent LTM, some information needs to be maintained after the cell switch. On the other hand, if all information and resources are maintained, the NW would be unnecessarily overloaded. Therefore, information and resources that should be maintained for a subsequent LTM should be configurable. For example, UE IDs that of UE-related information should be kept and F1 signaling that indicates which cell should be kept as a candidate are necessary.
Proposal 3: RAN3 should consider signaling to explicitly indicate whether or not to keep UE related information and candidate cells for Subsequent LTM.

LTM and L3 mobility co-existence
Rel-18 LTM supports only intra-CU cell switch and inter-CU mobility should be done with other existing mobilities. L3 mobility is the simplest method for inter-CU mobility and is triggered by the gNB-CU based on L3 measurements, while LTM is triggered by the gNB-DU based on L1 measurements. Therefore, the trigger could be sent by both nodes simultaneously. In the previous meeting, it was agreed that the gNB-DU sends execution of LTM and target cell to the gNB-CU after sending the LTM command. However, still trigger collision can occur: the UE receives both triggers (LTM cell switch command via MAC CE and L3 HO command via RRCReconfiguration). This issue may be discussed in RAN2. If a trigger collision is detected at the gNB-DU, only one of the mobilities can be executed with the priority according to the pre-defined priority order, and the other can be canceled or delayed. This could avoid configuration mismatch and HO failure due to HO command collision. Although L3 mobility based on L3 measurement is generally more stable, the reliability of LTM or L3 mobility may differ depending on the situation. Therefore, it is FFS whether the priority of mobility should always be fixed (e.g., always prioritize L3 mobility over LTM) or configurable.
Observation 3: LTM is a mobility restricted in intra-CU scenario, thus it can co-exist with other mobility (e.g. L3 mobility).
Observation 4: When LTM and L3 mobility co-exist, HO command collision can occur because the HO triggering nodes are different.
Observation 5: It can be expected that the method of avoiding HO command collision in UE will be discussed in RAN2.
Observation 6: It could be useful to determine the priority of triggers in advance at the NW side to avoid HO command collision in gNB-DU.
Proposal 4: RAN3 should consider the case where LTM and other mobility (simplest way is L3 mobility) are configured simultaneously.
Proposal 5: HO command collisions in gNB-DU can be avoided by prioritizing mobility to avoid mobility failures and misconfigurations.

Conclusions and proposals
Our observations and proposals are summarized below.
Observation 1: When the source DU decides the candidate cells (including other gNB-DUs) based on L1 measurements, it needs to obtain the measurement RS configuration and TCI state information of the other gNB-DUs.
Observation 2: If there is no gain expected by using a single procedure, the spec impact can be reduced by reusing multiple procedures from existing spec.
Observation 3: LTM is a mobility restricted in intra-CU scenario, thus it can co-exist with other mobility (e.g. L3 mobility).
Observation 4: When LTM and L3 mobility co-exist, HO command collision can occur because the HO triggering nodes are different.
Observation 5: It can be expected that the method of avoiding HO command collision in UE will be discussed in RAN2.
Observation 6: It could be useful to determine the priority of triggers in advance at the NW side to avoid HO command collision in gNB-DU.
Proposal 1: In the preparation phase, other candidate gNB-DUs should send the measurement RS configuration and TCI state information of the candidate cells via F1 AP message (e.g., UE Context Setup response) to the gNB-CU.
Proposal 2: In the preparation phase, the source gNB-DU should receive measurement RS configuration and TCI state information for the candidate cells from the gNB-CU in the F1 AP message (e.g. UE Context Modification request). 
Proposal 3: RAN3 should consider signaling to explicitly indicate whether or not to keep UE related information and candidate cells for Subsequent LTM.
Proposal 4: RAN3 should consider the case where LTM and other mobility (simplest way is L3 mobility) are configured simultaneously.
Proposal 5: HO command collisions in gNB-DU can be avoided by prioritizing mobility to avoid mobility failures and misconfigurations.
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