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1 Introduction
A new WID of mobility enhancements was agreed and it was revised in RAN meeting [1], inter-CU LTM is one of the objectives:
· 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, the scenarios and solutions for inter-CU LTM in RAN2 are discussed.
2 Discussion
In R18 LTM discussion, three scenarios are specified [2]: 
-
PCell change in non-CA scenario and non-DC scenario;

-
PCell and SCell(s) change in CA scenario;

-
Dual connectivity scenario, PCell and MCG SCell(s) change and intra-SN PSCell and SCG SCell(s) change without MN involvement. LTM for simultaneous PCell and PSCell change is not supported.
Layer 1/Layer 2 Triggered mobility (LTM) was introduced to offer improvements in handover latency and interruption time compared to Layer 3 based mobility. The first scenario of PCell change is the basic scenario for handover scenarios. Then in R19 LTM, we should initial focus on the scenario of inter-CU PCell change without SCG. For SCG LTM, in R18 SN change is performed without MN involvement. But in R19 inter-CU case, MN is involved in the LTM SN change procedure. Both MN initiated and SN initiated SN change should be included in the R19 WID.
Proposal 1: Initial focus on the case when CU is acting as MN when DC is not configured.
Proposal 2: For CU is acting as SN and MCG unchanged case, MN initiated and SN initiated SN inter-CU LTM is supported.
Compared to intra-CU LTM procedure, the obvious enhancements on Xn interface between CUs are needed. In the LTM preparation phase, the source gNB will choose some candidate cells in the target gNB(s) and initiate the Handover Request procedure. The target gNB(s) will decide to accept all or some of the candidate cells and prepare the necessary candidate cells’ configuration to the source gNB. Whether it can recommend new candidate cells to the source gNB can be discussed later.  In the early sync phase, the target gNB will inform the TA information to the source to assist initiating RACH-less LTM handover. After sending the cell switch MAC CE in the LTM cell switch execution phase, the source DU will inform the target DU of it through Xn interface. The whole procedure of inter-CU LTM can be seen below, and it suits all the R19 inter-CU LTM procedures:
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Figure 1 inter-CU LTM procedure
In this procedure, one or more potential target gNB(s) will be involved.

Proposal 3: Take the procedure in Figure 1 as baseline for inter-CU LTM. 
Proposal 4: Some signaling including negotiation procedure of candidate cells and configuration will be introduced between CUs.
In intra-CU LTM procedure, support for subsequent LTM mobility is the important feature to avoid RRC configuration between cell switches and it will be specified in R19 inter-CU LTM procedure. For the cases when CU is acting as MN with or without DC configuration, after inter-CU LTM handover, the new serving gNB will decide whether to change or delete the candidate cells configured in the source gNB. As some of the candidate cells stored in the UE are not suitable to be the candidate LTM cells for the new serving gNB, RRC reconfiguration cannot be avoided. For the security key handling aspect, the new key used in the target cell is derived from the source after inter-CU LTM. The new gNB should inform the other potential gNB(s) about the updated key to derive new key for subsequent LTM.  Some additional signaling cannot be avoided for MN inter-CU LTM procedure.
Proposal 5: Discuss on whether to support for subsequent LTM mobility procedures on the case of MN inter-CU LTM.

For the case when NR-DC is configured and CU is acting as SN and MCG is unchanged, the mechanism of security key handling in subsequent CPAC can be reused. In this case, as the MN is not changed after inter-SN handover, the new S-KgNB can be derived from the preconfigured SK-Counter without additional RRC reconfiguration. A list of SK-Counter are preconfigured to the UE and key will be updated if the inter-CU SCG LTM performed. Then subsequent SCG LTM mobility procedures can be supported in this case.
Proposal 6: Subsequent SCG LTM mobility procedures can be supported when NR-DC is configured and MCG is unchanged, and the mechanism of security key handling in SCPAC can be reused.
3 Conclusion

In this contribution, we discussed the scenarios and solutions for inter-CU LTM, and we have the following proposal:
Proposal 1: Initial focus on the case when CU is acting as MN when DC is not configured.
Proposal 2: For CU is acting as SN and MCG unchanged case, MN initiated and SN initiated SN inter-CU LTM is supported.
Proposal 3: Take the procedure in Figure 1 as baseline for inter-CU LTM. 

Proposal 4: Some signaling including negotiation procedure of candidate cells and configuration will be introduced between CUs.
Proposal 5: Discuss on whether to support for subsequent LTM mobility procedures on the case of MN inter-CU LTM.
Proposal 6: Subsequent SCG LTM mobility procedures can be supported when NR-DC is configured and MCG is unchanged, and the mechanism of security key handling in SCPAC can be reused.
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