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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1. Introduction
In RAN#102 meeting, a new WID: Data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) Phase 4 was agreed. The specific objectives of this work item are:
	[bookmark: OLE_LINK31][bookmark: OLE_LINK17]- 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]
- Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
- Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]:
· RACH optimization for SDT
· MHI Enhancement for SCG Deactivation/Activation
· MRO for MR-DC SCG failure
If needed, co-operate with RAN1, SA2, SA5, CT4.


In this contribution, we will focus on the discussion of MRO enhancements for R18 mobility mechanisms, including lower layer triggered mobility (LTM), CHO with candidate SCGs, and subsequent CPAC.
2. Discussion
2.1 MRO enhancements for LTM
In Rel-18 mobility, a new mobility mechanism: lower layer triggered mobility (LTM) was introduced to enable a serving cell change via L1/L2 signaling, in order to reduce the latency, overhead and interruption time. The basic work mechanism for LTM is the UE receives the LTM configuration which includes L1 measurement configuration, LTM candidate cells configuration, early TA acquire configuration etc. UE performs L1 measurement and reporting based the received configuration, network makes the decision of LTM cell switch and sends the LTM cell switch command MAC CE to UE. Upon receiving the LTM cell switch command MAC CE, UE triggers LTM cell switch execution to the indicated candidate target cell. Both MCG LTM and SCG LTM are supported.
R16/R17/R18 SON/MDT has discussed and enhanced MRO for legacy HO, CHO, DAPS HO, legacy PSCell addition/change, and CPAC, but these solutions cannot be used for the new mobility mechanisms (LTM) and some specific enhancements are needed for current existing SON/MDT for mobility optimization for LTM. In legacy, both MCG (e.g., legacy HO, CHO, DAPS HO) and SCG mobility (e.g., legacy PSCell addition/change, CPAC) were considered for MRO. Similarly, both MCG LTM and SCG LTM should be considered for mobility optimization in Rel-19 SON/MDT.
Proposal 1: MRO enhancements for LTM need consider both MCG LTM and SCG LTM.
In addition, both failure and near failure scenarios were discussed and specified for legacy HO, CHO, DAPS HO, legacy PSCell addition/change, and CPAC, naturally, both failure and near failure for LTM can be considered which are beneficial for MRO enhancements for LTM.
Proposal 2: MRO enhancements for LTM need consider both failure and near failure scenarios.
In Rel-17 SON/MDT, consecutive connection failures associated to CHO or DAPS were discussed for MRO, for example, for the case of CHO execution failure and also CHO recovery failure, the CHO recovery cell id was introduced in RLF report for the consecutive connection failures optimization. In Rel-18 LTM, LTM recovery is supported with the similar mechanism as CHO recovery. Therefore, we propose to consider consecutive connection failures associated to LTM, and the MRO mechanism for CHO consecutive connection failures can be considered as the baseline of the LTM consecutive connection failures.
Proposal 3: RAN2 to consider consecutive connection failures associated to LTM, and the MRO mechanism for CHO consecutive connection failure can be taken as the baseline.
In legacy, RLF report and SHR are used for MCG mobility failure and near failure related information reporting separately, SCGFailureInformation and SPR are used for SCG mobility failure and near failure related information reporting separately. Therefore, it’s nature to take the follow as baseline for MRO enhancements for LTM. 
- Enhance RLF report and SHR for MCG LTM failure and near failure separately;
- Enhance SCGFailureInformation and SPR for SCG LTM failure and near failure separately.
Proposal 4: RAN2 to take the following as the baseline for MRO enhancements for LTM:
- Enhance RLF report and SHR for MCG LTM failure and near failure separately;
- Enhance SCGFailureInformation and SPR for SCG LTM failure and near failure separately.
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 5: 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 6: 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 the different reports, and the association information is needed in the two reports.
[bookmark: _GoBack]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 7: The timing different threshold between PCell execution condition fulfilled and PSCell execution condition 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 8: 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 parameters without follow-up configuration update. The subsequent CPAC configuration optimization can be performed based on SON/MDT enhancement.
Proposal 9: 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: MRO enhancements for LTM need consider both MCG LTM and SCG LTM.
Proposal 2: MRO enhancements for LTM need consider both failure and near failure scenarios.
Proposal 3: RAN2 to consider consecutive connection failures associated to LTM, and the MRO mechanism for CHO consecutive connection failure can be taken as the baseline.
Proposal 4: RAN2 to take the following as the baseline for MRO enhancements for LTM:
- Enhance RLF report and SHR for MCG LTM failure and near failure separately;
- Enhance SCGFailureInformation and SPR for SCG LTM failure and near failure separately.
CHO with candidate SCGs
Proposal 5: For bullet “CHO with candidate SCG” in MRO enhancement for mobility, also consider the R18 leftover scenario of “CHO with target SCG”.
Proposal 6: 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 the different reports, and the association information is needed in the two reports.
Proposal 7: The timing different threshold between PCell execution condition fulfilled and PSCell execution condition fulfilled is considered as the trigger condition for successful CHO with candidate SCGs execution.
Subsequent CPAC
Proposal 8: 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 9: RAN2 to consider initial subsequent CPAC configuration optimization for reducing the follow-up configuration update.
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