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1. Introduction
In Rel-19 Mobility enhancement WI [1], RAN2 discuss LTM mobility enhancement to support of inter-CU mobility and subsequent LTM mobility procedure, as below.
	· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged
· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
· Note: The case that LTM is configured in both MCG and SCG is excluded 
· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM
· Coordination with SA3 needed with respect to security key handling 
· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support


In this paper, we discussed the procedure for inter-CU LTM and security aspects for subsequent LTM.
2. Discussion
Rel-19 mobility enhancement is aimed to remove the limitation of Rel-18 LTM, as described in WID [1]. In Rel-18, LTM operation is supported for mobility between cells of the same gNB (i.e., intra-CU). By performing LTM, the UE can achieve improvements in handover latency and interruption time compared to Layer 3 based mobility. In Rel-19, RAN2 studies the LTM procedure to support for mobility between cells of the different gNBs (i.e., inter-CU) for improvement of the opportunities to perform the LTM cell switch.
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(a) Rel-18 Intra-gNB(CU) LTM                　　　        (b) Rel-19 Inter-gNB(CU) LTM
Figure 1 Comparison of Rel-18 LTM and Rel-19 LTM 
Rel-18 intra-CU LTM procedure includes 4 phases. In preparation phase, the gNB configures the LTM configuration based on measurement report received from the UE and sends the configurations to the UE. In early sync phase, the UE performs UL/DL synchronization with candidate cells configured by the gNB. In LTM cell switch execution phase, the gNB decides the cell switch based on L1 measurement report and indicates cell switch command to the UE. In LTM cell switch completion phase, the UE communicates with target cell to complete LTM. In Rel-18 LTM procedure, the gNB can decide the cell switch without communication between the CUs, since the target DU and the source DU are belonged to the same CU. Furthermore, in Rel-18 RACH-less LTM, the UE can reduce the interruption time since the UE operates UL/DL synchronization before the cell switch execution. From these reasons, Rel-18 LTM can perform faster cell change compared with L3 handover.
In Rel-19, RAN2 discusses the enhancement of cases specified in Rel-18 LTM, as below. 
· the case when CU is acting as MN when DC is not configured (prioritized case): 
This case is the procedure for mobility between the MNs in non-DC scenario. In inter-CU mobility, the source CU sends the request to the target CU to indicate whether the UE can move to the target CU. The target CU also indicates the LTM completion to the source CU.
· the case when NR-DC is configured, and CU is acting as SN and MCG is unchanged (secondary priority): 
This case is the procedure for mobility between the SNs without the MN involvement in NR-DC scenario. In inter-CU mobility, the MN sends the SN Addition Request to the target SN to indicate whether the UE can move to target CU. The MN also sends the SN Release Request to the source SN and other candidate SNs upon the LTM completion.
· the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released (secondary priority): 
This case is the procedure for mobility between the MNs in NR-DC scenario, and the SCG is unchanged or released upon the MN change. In inter-CU mobility, the source DU sends the request to the target CU, and if the SCG is unchanged upon the MN change, the target MN sends the SN Addition Request to the SN. 
[bookmark: _Hlk163232395]Thus, in Rel-19 inter-CU LTM procedure, the communication between the source CU and the target CU is required to operate the UE mobility between the different CUs. Furthermore, Rel-19 Inter-CU LTM procedure may need additional procedure compared with Rel-18 Intra-CU LTM procedure. Therefore, RAN2 discusses whether inter-CU LTM procedure can operate with the same flow of Rel-18 Intra-CU LTM procedure.
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For example, in Rel-18 intra-CU LTM, the UE can communicate with target cell without security key update, since the target DU and the source DU belong to the same CU and then the UE can communicate with the target DU by using the same security key as the source DU. Therefore, in Rel-18, RAN2 agreed the security key update is not supported upon the LTM execution for intra-CU LTM. However, inter-CU LTM procedure needs to support the security key update to communicate with the target DU belonging the CU different from the source DU.
Proposal 2: Rel-19 inter-CU LTM procedure needs to support the security key update to communicate with the target DU belonging the CU different from the source DU.
Moreover, when Rel-19 LTM operation is performed subsequently, the configurations for inter-CU LTM procedure and for intra-CU LTM procedure may be configured simultaneously. In this case, if the security key update is not performed upon cell switch operation with intra-CU LTM configuration after inter-CU mobility, it may cause the security issue. Therefore, RAN2 discusses the detail procedure for the case which the configurations for inter-CU LTM procedure and for intra-CU LTM procedure are configured simultaneously in Rel-19 LTM mobility.
Proposal 3: RAN2 discusses the detail procedure for the case which the configurations for inter-CU LTM procedure and for intra-CU LTM procedure are configured simultaneously in Rel-19 LTM mobility.
3. Summary and proposal
This paper discussed the procedure for inter-CU LTM and security aspects for subsequent LTM. In summary, the followings were proposed:
Proposal 1: RAN2 discusses whether inter-CU LTM procedure can operate with the same flow of Rel18 Intra-CU LTM procedure.
Proposal 2: Rel-19 inter-CU LTM procedure needs to support the security key update to communicate with the target DU belonging the CU different from the source DU.
Proposal 3: RAN2 discusses the detail procedure for the case which the configurations for inter-CU LTM procedure and for intra-CU LTM procedure are configured simultaneously in Rel-19 LTM mobility.
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