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In RAN2#125bis meeting, MRO enhancements for LTM, CHO with candidate SCGs and subsequent CPAC were discussed and achieved the following agreements [1].
	LTM
For LTM MRO, RAN2 considers the following three connection failure cases:
-	Too late LTM
-	Too early LTM
-	LTM to wrong cell
For too late LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	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.
-	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.
For too early LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	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, the following sub-cases are considered but we may down prioritize later (not limiting):
-	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.
RAN2 considers SHR, RA report and RLF for MCG LTM SON.
RAN2 will start work on MCG LTM.
CHO with candidate SCGs
RAN2 to study failure and near failure scenarios for CHO with candidate SCGs.


In this contribution, we continue the discussion on MRO enhancements for LTM, CHO with candidate SCGs and subsequent CPAC, and show our views.
2. Discussion
2.1 MRO enhancements for LTM
In RAN2#125bis meeting, it was agreed that for LTM MRO, RAN2 considers the following three connection failure cases and some sub-cases for each connection failure case:
-  Too late LTM
-  Too early LTM
-   LTM to wrong cell
In Rel-17 SON/MDT, Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell were discussed. Considering that LTM and CHO has some similarities, and LTM recovery is supported with the similar mechanism as CHO recovery, we propose to take the MRO mechanism for CHO as the baseline to discuss too late LTM, too early LTM and LTM to wrong cell.
Proposal 1: RAN2 to take MRO mechanism for CHO as baseline for LTM MRO.
RLF report should be enhanced to record the LTM failure information. When the UE is configured with LTM configuration, UE performs L1 measurement and reporting, based on which the network makes a handover decision and sends LTM cell switch command to UE to perform LTM execution. L1 measurement of last serving cell and neighbor cell(s) should be included in RLF report for handover optimization. In addition, similar as CHO, the LTM candidate cell(s) and LTM recovery cell can be recorded in RLF report for LTM MRO.
Proposal 2: Enhance RLF report for LTM MRO to include at least the following information:
· L1 measurement of last serving cell and neighbor cell(s);
· LTM candidate cell(s);
· LTM recovery cell.
For successful LTM execution but near failure occurs, legacy SHR trigger conditions (i.e., T310 threshold, T312 threshold, T304 threshold) can be applied to LTM. RAN2 to further discuss whether there is new trigger condition for LTM needed.
Proposal 3: The following legacy SHR trigger conditions can also be applied to LTM. RAN2 further discusses whether new trigger condition is needed for LTM.
· T310 threshold;
· T312 threshold;
· T304 threshold.
SHR should be enhanced to record the successful LTM information. Similar as L1 measurement of last serving cell and neighbor cell(s) should be recorded in RLF report, L1 measurement of source cell, target cell, neighbor cell(s) should also be recorded in SHR for successful LTM execution. In addition, similar as CHO, the LTM candidate cell(s) can be recorded in SHR.
Proposal 4: Enhance SHR for LTM MRO to include at least the following information:
· L1 measurement of source cell, target cell and neighbor cell(s);
· LTM candidate cell(s).
The LTM configuration will not be released after successful LTM execution, which means subsequent LTM can continue to be performed. However, LTM execution is based on the L1 measurement results which vary very rapidly and cause the frequent LTM execution. Considering that the legacy RLF report/SHR only includes the latest failure/successful handover information, the old RLF report/SHR will be overrode by new RLF report/SHR for LTM because of frequent LTM execution, this will cause the information loss for network optimization. In order to address the issue, recording multiple RLF report can be considered as a candidate solution.
Proposal 5: RAN2 to discuss how to address the issue of frequent override report for subsequent LTM, recording multiple reports can be considered as a candidate solution.
2.2 CHO with candidate SCGs
In Rel-18, CHO with candidate SCGs was supported for accessing a best PSCell when the UE accesses the target PCell. It is the enhancement for CHO or CHO with target SCG. In Rel-18 SON/MDT, during the discussion of SPR, the scenario “HO with SN change” was proposed to postpone and didn’t discussed until Rel-18 SON/MDT WID is completed. In Rel-19 SON/MDT, it has been agreed to consider the enhancement for CHO with candidate SCGs, we think RAN2 should clarify whether the leftover scenario (i.e., CHO with target SCG) from R18 is in the scope of Rel-19 WID. From our perspective, this scenario (i.e., CHO with target SCG) can be supported with less effort if the CHO with candidate SCGs is supported. Therefore, we propose to consider both CHO with target SCG and CHO with candidate SCGs scenarios in R19 SON/MDT WID.
Proposal 6: For bullet “CHO with candidate SCG” in MRO enhancement for mobility, also consider the R18 leftover scenario of “CHO with target SCG”.
In case of CHO with target SCG or CHO with candidate SCGs, the PCell change and PSCell change are performed simultaneously, as the RLF report/SHR and SCGFailureInformation/SPR have been enhanced to support the CHO and legacy PSCell addition/change or CPAC for MRO separately, the key point of this two scenarios is how to support the association of MCG failure/near failure information and SCG failure/near failure information, e.g., logging the MCG failure/near failure information and SCG failure/near failure information in the same report or the MCG failure/near failure information and SCG failure/near failure information are logged in different reports with the association information in the two reports.
Proposal 7: RAN2 to consider how to associate the MCG failure/near failure and SCG failure/near failure information with the following two options:
Option 1: UE records the MCG failure/near failure and SCG failure/near failure information in the same report;
Option 2: UE records the MCG failure/near failure and SCG failure/near failure information in different reports, and the association information is needed in the two reports.
In case of CHO with candidate SCGs, both PCell and PSCell are configured with execution conditions, and only the PCell and PSCell execution conditions are fulfilled at the same time, the UE triggers the CHO with candidate SCGs execution. If one of the execution condition (e.g., the execution condition of PSCell) is not fulfilled in a long time but another execution condition (e.g., the execution condition of PCell) is fulfilled, the UE will also not execute the CHO with candidate SCGs, which will cause the unexpected situation, i.e., the CPAC hinders the CHO execution, and vice versa. The ideal result of execution condition evaluation for CHO with candidate SCGs is the execution condition of PCell and PSCell should be fulfilled as closely as possible in terms of time. A trigger condition can be considered for successful CHO with candidate SCGs execution.
Proposal 8: The timing different threshold between PCell execution condition being fulfilled and PSCell execution condition being fulfilled is considered as the trigger condition for successful CHO with candidate SCGs execution.
2.3 Subsequent CPAC
In Rel-18 mobility, subsequent CPAC was supported for enabling subsequent CPC/CPA after SCG addition/change, without reconfiguration and re-initialization on the CPC/CPA preparation from the network, which results in a reduction of the signalling overhead and interrupting time for SCG change. In Rel-18 SON/MDT, MRO was enhanced for CPAC. In Rel-19, we can take the MRO enhancements for CPAC as baseline, and further to check whether specific information for subsequent CPAC is needed for the optimization.
Proposal 9: RAN2 to take the MRO enhancements for CPAC in Rel-18 as baseline, and further check whether specific information for subsequent CPAC is needed for the optimization.
In addition, for subsequent CPAC, frequent configuration of candidate PSCell add/update/release may occur which will introduce much XN interface signaling overhead, e.g., for MN-initiated subsequent CPAC, the UE initial is configured with 5 candidate cells (i.e., candidate cell 1~candidate cell 5), if the MN expects to add a candidate cell 6, the MN needs to request all candidate cell 1~5 to configure the execution condition for candidate cell 6, and request the candidate cell 6 to configure the execution condition for candidate cell 1~5. In order to reduce such overhead, it is better to configure suitable initial subsequent CPAC configuration without follow-up configuration update. The subsequent CPAC configuration optimization can be performed based on SON/MDT enhancement.
Proposal 10: RAN2 to consider initial subsequent CPAC configuration optimization for reducing the follow-up configuration update.
3. Conclusion
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MRO enhancements for LTM
Proposal 1: RAN2 to take MRO mechanism for CHO as baseline for LTM MRO.
Proposal 2: Enhance RLF report for LTM MRO to include at least the following information:
· L1 measurement of last serving cell and neighbor cell(s);
· LTM candidate cell(s);
· LTM recovery cell.
Proposal 3: The following legacy SHR trigger conditions can also be applied to LTM. RAN2 further discusses whether new trigger condition is needed for LTM.
· T310 threshold;
· T312 threshold;
· T304 threshold.
Proposal 4: Enhance SHR for LTM MRO to include at least the following information:
· L1 measurement of source cell, target cell and neighbor cell(s);
· LTM candidate cell(s).
Proposal 5: RAN2 to discuss how to address the issue of frequent override report for subsequent LTM, recording multiple reports can be considered as a candidate solution.

CHO with candidate SCGs
Proposal 6: For bullet “CHO with candidate SCG” in MRO enhancement for mobility, also consider the R18 leftover scenario of “CHO with target SCG”.
Proposal 7: RAN2 to consider how to associate the MCG failure/near failure and SCG failure/near failure information with the following two options:
Option 1: UE records the MCG failure/near failure and SCG failure/near failure information in the same report;
Option 2: UE records the MCG failure/near failure and SCG failure/near failure information in different reports, and the association information is needed in the two reports.
Proposal 8: The timing different threshold between PCell execution condition being fulfilled and PSCell execution condition being fulfilled is considered as the trigger condition for successful CHO with candidate SCGs execution.

Subsequent CPAC
Proposal 9: RAN2 to take the MRO enhancements for CPAC in Rel-18 as baseline, and further check whether specific information for subsequent CPAC is needed for the optimization.
Proposal 10: RAN2 to consider initial subsequent CPAC configuration optimization for reducing the follow-up configuration update.
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