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Introduction
In the R19 SON/MDT enhancements [1], the following objectives are about SON/MDT enhancements for the new features captured in R18 mobility enhancement. 
[bookmark: OLE_LINK31]- MRO enhancement for R18 mobility mechanisms, including, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:
· Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]
· Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]
This paper is mainly to discuss scenarios, problems, and possible solutions for LTM SON enhancements.
Discussion
MCG LTM MRO
Lower layer triggered mobility (LTM) was introduced in R18 to reduce the mobility latency. The LTM applies CHO-wise mechanism, where the UE receives and stores the LTM candidate configurations in the RRCReconfiguration message transmitted from the network. The UE performs DL synchronization with the candidate cell(s) and reports related L1 measurement report(s) to the network. 
If the network decides to change the serving cell of the UE, it transmits a cell switch command indicating an LTM target configuration, which is one of the previously received LTM candidate configurations. Correspondingly, the UE switches to the target LTM configuration. Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch with the target LTM cell. When the UE successfully completes the LTM cell switch execution, it sends RRCReconfigurationComplete message to target cell. 
Failure cases for LTM
In previous R16~18 SON enhancements, when HOF or RLF occurs, the UE will store related failure information in the RLF report for legacy HO, DAPS HO and CHO. There are three connection failures to be considered: too late HO, too early HO and HO to wrong cell. For the failure scenarios of LTM MRO, it is expected to take the definition of the connection failures as the baseline. 
Proposal 1: For LTM MRO, RAN2 considers the following three connection failure cases:
· Too late LTM
· Too early LTM
· LTM to wrong cell
If the UE selects the non-LTM candidate cell after the connection failure during the LTM procedure, the UE performs reestablishment procedure as legacy behaviour (case a). In addition, similar as CHO recovery scheme, if the selected cell is an LTM candidate cell and if network configured the UE to try LTM after RLF, the UE attempts LTM execution once. The UE may successfully complete the LTM recovery (case c). In another sub-case, the UE may fail to perform the LTM recovery (case b) or detects RLF shortly after successful completion of the LTM recovery (case d). There will be successive failures during one LTM procedure. 


Fig 1
For the successive failure case d where the UE detects RLF in the LTM recovery cell, it will be difficult to decide whether the second failure occurs shortly or not at UE side. During CHO RLF report discussions, the UE will store the failure information for the second RLF and overwrite the previous RLF report for the first failure in source. For LTM RLF report, we prefer to follow the same principle.
Proposal 2: For successive failure case, RAN2 only consider the case that the second failure type is HOF.
With in mind the previous analysis, it is desirable to give the detailed use cases for the above three connection failure types.
Too late LTM
First, the UE receives LTM candidate configurations from the network and identifies the handover type to be LTM. The UE detects RLF before receiving the cell switch command transmitted via MAC CE. If the UE has stayed for a long period of time in the serving cell. The connection failure can be considered as too late LTM. 
After the first connection failure for LTM, the UE may perform reestablishment procedure directly, detects HOF/RLF with the selected LTM candidate cell or successfully complete the LTM execution with the selected LTM cell. The possible sub-cases for too late LTM to be considered are listed as in figure 2.
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Proposal 3: For too late LTM, the following sub-cases are considered:
· Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure.
· Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell, and performs reestablishment procedure.
· Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell.
Too early LTM
In this case, the UE receives LTM candidate configurations from the network. Subsequently, the UE receives the cell switch command from the network. The UE performs the LTM cell switch with the target LTM cell. The UE detects aA handover failure occurs during the LTM execution procedure, or an RLF occurs shortly after a successful LTM cell switch from the source cell to the target cell. 
After the connection failure, the UE selects the source cell. It is possible that the source cell is one of the LTM candidate cells and configured to LTM try. If the UE tries LTM with the source cell, there will be three sub-cases as introduced in the too late LTM section. The possible sub-cases for too early LTM are listed as in figure 3.
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Proposal 4: For too early LTM, the following sub-cases are considered:
· Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
· Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure.
· Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell.

LTM to wrong cell
In this case, the UE receives LTM candidate configurations from the network. Subsequently, the UE receives the cell switch command from the network. The UE performs the LTM cell switch with the target LTM cell. The UE detects a handover failure occurs during the LTM execution procedure, or an RLF occurs shortly after a successful LTM cell switch from the source cell to the target cell. 
After the connection failure, the UE selects one cell different from the source or target one. The UE actions can refer to the aforesaid description for too late LTM case. The possible sub-cases for LTM to wrong cell are listed as in figure 4.


Fig 4
Proposal 5: For too early LTM, the following sub-cases are considered:
· Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
· Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure.
· Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.
SHR and RA report
In Rel-17 and Rel-18, SHR is introduce as the complementary of RLF report to identify a sub-optimal successful handover event for successful ordinary HO, DAPS HO or CHO. For analysis of successful handover, the UE may collect Successful Handover Report (SHR) based on configuration by network. For LTM, it is one of the mobility mechanisms. It is straightforward to consider SHR for LTM robustness optimization. 
In addition, RA report and UHI are also beneficial for the robustness of LTM. 
Proposal 6: RAN2 considers SHR, RA report and MHI for MCG LTM SON.
SCG LTM MRO
In Rel-18 LTM, it supports dual connectivity scenario, PCell and MCG SCell(s) change and intra-SN PSCell and SCG SCell(s) change without MN involvement. In previous SON for DC, the following reports are captured, including PSCell change failure related report, SPR, SN RA report and SCG UHI. 
As discussed in previous RAN2 meetings, all the aforementioned reports can provide the related information to the network for root cause analysis. Based on the analysis, the network can apply corresponding optimizations, which finally improves the performance of the network. 
Proposal 7: RAN2 considers the PSCell change failure, SPR, SN RACH and SCG MHI for SCG LTM.
Mixed scenarios of LTM and L3 HO
In addition, in Rel-18 LTM, while the UE has stored LTM candidate configurations, the UE can also execute any L3 handover command sent by the network. Therefore, the mixed scenarios of LTM and L3 HO are supported. 
However, taking into consideration the time limitation, we prefer to deprioritize the discussion on the mixed scenarios.
Proposal 8: RAN2 deprioritizes the mixed scenarios of LTM and L3 HO.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous SON enhancements for LTM, and we have the following observations and proposals:
Proposal 1: For LTM MRO, RAN2 considers the following three connection failure cases:
· Too late LTM
· Too early LTM
· LTM to wrong cell
Proposal 2: For successive failure case, RAN2 only consider the case that the second failure type is HOF.
Proposal 3: For too late LTM, the following sub-cases are considered:
· Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure.
· Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell, and performs reestablishment procedure.
· Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell.
Proposal 4: For too early LTM, the following sub-cases are considered:
· Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
· Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure.
· Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell.
Proposal 5: For too early LTM, the following sub-cases are considered:
· Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
· Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure.
· Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.
Proposal 6: RAN2 considers SHR, RA report and MHI for MCG LTM SON.
Proposal 7: RAN2 considers the PSCell change failure, SPR, SN RACH and SCG MHI for SCG LTM.
Proposal 8: RAN2 deprioritizes the mixed scenarios of LTM and L3 HO.
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