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Introduction
[bookmark: _Toc242573354]During the previous meeting, numerous enhancements to MRO for mobility features were discussed and documented in the specifications. As Rel-18 is nearing frozen, several newly introduced mobility features in Rel-18, such as LTM [1], CHO with candidate SCGs, and subsequent CPAC, have been identified as having potential impacts on MRO enhancements within the SON/MDT domain. Therefore, further work is required in Rel-19. Given that this is the initial discussion of MRO enhancements for Rel-19, it is recommended to first identify the relevant use cases and then progressively address the specifics of the RRC specifications to ensure a smooth development of the Rel-19 SON/MDT work item.
This document proposes and examines the fundamental use cases for MRO enhancement, focusing on areas such as LTM, CHO with candidate SCGs, and subsequent CPAC.
Discussion
2.1	MRO enhancement for LTM
For legacy L3 handovers and CHO handovers, the MRO function can assist in detecting connection failures caused by too early or too late handovers, or handover to wrong cell. These issues are also applicable to LTM scenarios. In the case of LTM, abrupt changes in channel conditions may result in poor channel quality, leading to failures such as RLF and cell switch failures.
Thus, for intra-CU LTM with MRO enhancement, it is proposed to initially focus on addressing scenarios of too early or too late handovers, or handover to wrong cell.
Regarding the distinction between LTM and L3 handover, cell switching is based on L1 measurements (beam-level). There are instances where the beam information in the cell-switch command may be incorrect or sub-optimal, such as when a cell is configured with a sub-optimal beam, which warrants further discussion in RAN2.
Proposal 1: For intra-CU LTM with MRO enhancement, RAN2 can focus on legacy failure scenarios, e.g. too late/too early LTM execution, or LTM execution to wrong cell at least. 
In Rel-18, early DL/UL synchronization and RACH-less operations are supported for LTM cell switching. Prior to the execution of LTM, the network may not be aware of whether the UE has implemented DL/UL synchronization, leading to too late LTM execution and ultimately resulting in connection failure.
For RACH-less LTM, as specified in TS 38.300, the UE performs TA measurement for the candidate cells after being configured by RRC but the exact time the UE performs TA measurement is up to UE implementation, and the UE applies the TA value measured by itself and performs RACH-less LTM upon receiving the cell switch command. Consequently, if the UE's measured TA value is incorrect or outdated, connection failure may occur during the RACH-less procedure without an accurate or timely TA value. Therefore, it is proposed to consider MRO enhancements for both early synchronization and RACH-less scenarios during LTM cell switch procedures.
Proposal 2: RAN2 to discuss how to enhance MRO for LTM, considering the implementation status of early DL/UL synchronization in the UE. 
Proposal 3: RAN2 to discuss how to enhance MRO for LTM, considering the accuracy of the TA value when measured by the UE. 
With subsequent LTM, the network can configure a UE with a set of candidate LTM cells. Subsequent LTM is performed by repeating the early synchronization, LTM cell switch execution, and LTM cell switch completion steps without releasing other LTM candidate configurations after each switch completion. A notable issue is that, in the event of connection failure, the network may not be aware of the candidate cells, necessitating the recording of these cells in the RLF report for network retrieval. Additionally, as subsequent LTM may occur frequently, the failure report (e.g., RLF report) could be quickly overwritten, requiring network tracking via the MRO mechanism.
Proposal 4: For subsequent LTM, RLF report can be enhanced to log LTM candidate cells.
Proposal 5: RAN2 to discuss how to address the issue of frequently overwritten RLF reports for MRO in subsequent LTM.
2.2	MRO enhancement for CHO with candidate SCGs
In the case MRO for CHO with candidate SCGs, the network may configure the UE with several candidate target PCells associated with multiple target PSCells. In some cases, i.e. only one of the nodes (MCG/SCG) experience failure or sub-optimal success handover, target MCG successful with SN failure, the existing report framework may work well with the failure reports and SHR/SPR. So it’s proposed to reuse the existed CHO and CPAC MRO mechanism in some cases.
In scenarios where MRO is applied to CHO with candidate SCGs, the network may configure the UE with multiple candidate target PCells, each associated with respective PSCells. In instances where only one of the nodes (MCG or SCG) encounters a handover failure or sub-optimal success, or when the target MCG is successful but the SN fails, the current reporting framework, including failure reports and SHR/SPR, may suffice. Therefore, it is suggested to leverage the existing CHO and CPAC MRO mechanisms in such cases.
Proposal 6: For cases where a handover failure or sub-optimal success is experienced by only one of the nodes (MCG/SCG), and the target MCG is successful despite an SN failure, the existed CHO and CPAC MRO mechanism can be reused for CHO with candidate SCGs.
2.3	MRO enhancement for Subsequent CPAC
Subsequent CPAC scenario is similar with subsequent LTM scenario. The network my need want to know the UE’s mobility information with the optimization of MHI. Based on the mobility history information in subsequent CPAC scenario, network can optimize the configuration for the next UE with similar mobility track.
The subsequent CPAC scenario shares similarities with the subsequent LTM scenario. The network may require information on the UE's mobility to optimize the Mobility History Information (MHI). Utilizing the mobility history information from the subsequent CPAC scenario, the network can refine its configuration for future UEs exhibiting similar mobility track.
Proposal 7: RAN2 to study enhancement of MHI to encompass scenarios involving subsequent CPAC.

[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: For intra-CU LTM with MRO enhancement, RAN2 can focus on legacy failure scenarios, e.g. too late/too early LTM execution, or LTM execution to wrong cell at least. 
Proposal 2: RAN2 to discuss how to enhance MRO for LTM, considering the implementation status of early DL/UL synchronization in the UE. 
Proposal 3: RAN2 to discuss how to enhance MRO for LTM, considering the accuracy of the TA value when measured by the UE. 
Proposal 4: For subsequent LTM, RLF report can be enhanced to log LTM candidate cells.
Proposal 5: RAN2 to discuss how to address the issue of frequently overwritten RLF reports for MRO in subsequent LTM.
Proposal 6: For cases where a handover failure or sub-optimal success is experienced by only one of the nodes (MCG/SCG), and the target MCG is successful despite an SN failure, the existed CHO and CPAC MRO mechanism can be reused for CHO with candidate SCGs.
Proposal 7: RAN2 to study enhancement of MHI to encompass scenarios involving subsequent CPAC.
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