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1	Introduction
At RAN#102, the new Work Item on Data Collection for SON_MDT in NR standalone and MR-DC phase 4 was agreed [1] which introduced the following objectives in the core part: 

	[bookmark: OLE_LINK35]The objective of this work item is to specify data collection enhancement in NR standalone and MR-DC for SON/MDT purpose. 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.



This contribution provides our views on the scenarios of MRO enhancements which can be supported in Rel-19.

2	Discussion
2.1	LTM
Work on scenarios of near failure LTM
Work on scenarios for the differentiation of too early LTM, too late LTM and LTM to wrong cell
In last RAN3#123bis meeting, we have been made above agreements. Failure and near failure LTM should be both considered.
While RAN2 made some progress on LTM failure scenario listed below.

· 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.

RAN3 can take the agreements from RAN2 as baseline to further clarify the LTM failure scenarios.

Proposal 1: RAN3 can capture the following agreements from RAN2: 
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.
For 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.


Differentiate from regular handover, LTM executes based on L1 measurement. Therefore, RLF may happen when trigger condition is not configured appropriately, thus RLF report can be enhanced for LTM failure with the candidate LTM configuration. Accordingly, SHR can be enhanced for successful LTM.
Proposal 2: RLF report can be enhanced for LTM failure while SHR can be enhanced for successful LTM.


In Rel-18, LTM supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility.

The following scenarios are supported in Rel-18:
-	1. PCell change in non-CA scenario and non-DC scenario;
-	2. PCell and SCell(s) change in CA scenario;
-	3. 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.

At the first step, we can start from the SA and CA scenarios where only PCell is involved for LTM configuration. Then for DC scenario, PSCell change scenario can be discussed on the basis of PCell change design consolidated.
Thus, we request RAN3 to first prioritize discussing PCell change in SA scenarios for LTM then CA and DC scenarios can be further discussed.
Proposal 3: RAN3 prioritize discussing PCell change in SA scenarios for LTM.

The UE can perform RACH based LTM or RACH-less LTM upon receiving the cell switch command. Regarding the LTM failure issue, there could be RACH failure in step 7 for the RACH-based LTM, which means LTM failed too. Meanwhile, there could also be RACH-less LTM failure when measured TA value from UE is incorrect or outdated, thus connection failure may occur during the RACH-less procedure without an accurate or timely TA value.


Proposal 4: Consider both RACH based and RACH-less based LTM handover failure scenarios in RAN3.

2.2	CHO with candidate SCGs
In last RAN3#123bis meeting, we have the following agreements. Failure and near failure cases should be both considered.

MRO for CHO with candidate SCG failure and near failure cases

Upon receiving the CHO with candidate SCG(s) configuration, UE may evaluate the execution conditions for candidate PCell(s) and candidate PSCell(s) simultaneously. Only when CHO successes, the CPAC can be triggered. Based on the legacy MRO mechanism, CHO and CPAC cases are already discussed, then in CHO with candidate SCGS case, multiple report can be reused, e.g. RLF report, SHR, SCGFailureInformation, SPR. 

For CHO with candidate SCG(s), there could be:
1) MN with CHO successes, fails or sub-optimal
2) SN with CPAC successes, fails or sub-optimal

Then the combination case of MN and SN should be discussed. 
Case 1: MN with CHO successes, SN with CPAC successes
Case 2: MN with CHO successes, SN with CPAC fails
Case 3: MN with CHO successes, SN with CPAC sub-optimal
Case 4: MN with CHO fails, SN with CPAC successes
Case 5: MN with CHO fails, SN with CPAC fails  
Case 6: MN with CHO fails, SN with CPAC sub-optimal
Case 7: MN with CHO sub-optimal, SN with CPAC successes
Case 8: MN with CHO sub-optimal, SN with CPAC fails
Case 9: MN with CHO sub-optimal, SN with CPAC sub-optimal


For failure cases, which is case 2\4\5, case 2 is similar as CPAC only scenario since there is no MN involved during the failure, MRO for CPAC mechanism can be directly reused with the CHO with candidate SCGs configuration instead of CPAC configuration.

Case 4 is restricted in the scenario where too early and too late CHO happens, then following CPAC can work. Considering only failure happened in the MN side, MRO for CHO mechanism can be directly reused with the CHO with candidate SCGs configuration instead of CHO configuration.

Regarding case 5, since source MN is the configure node for CHO and target MN is responsible for the following CPAC, when failure in the both stage, both source MN and target MN should be able to do the failure analysis.

Proposal 5: MRO mechanism for CHO and CPAC can be taken as baseline for CHO with candidate SCGs.

2.3	Subsequent CPAC
A conditional PSCell addition or change procedure that is executed after a PSCell addition, a PSCell change, or a SCG release, based on pre-configured subsequent CPAC configuration of candidate PSCell(s). UE would keep the subsequent CPAC configuration after a PSCell change, and if the execution condition of other one candidate PSCell is satisfied, UE may apply the stored configuration and synchronises to the candidate PSCell.

In that case, subsequent CPAC failure may occur at the first configured SN modification, as well as subsequent PSCell changes scenario. When subsequent CPAC fails, SCG FAILURE INFORMATION REPORT can be further enhanced to record the corresponding configurations for root cause analysis. Meanwhile, RAN3 needs to discuss how to trigger the forwarding of failure report to the configured node with the potential impacts on UE recording the mobility history information.

Proposal 6: When subsequent CPAC fails, root cause analysis can be discussed in RAN3.

For subsequent CPAC, network cannot log the UHI since no more SN adding procedure during the mobility phase based on the existing UHI mechanism,  
Proposal 7: UHI mechanism can be enhanced for subsequent CPAC.


3	Conclusion
Proposal 1: RAN3 can capture the following agreements from RAN2: 
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.
For 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.
Proposal 2: RLF report can be enhanced for LTM failure while SHR can be enhanced for successful LTM.
Proposal 3: RAN3 prioritize discussing PCell change in SA scenarios for LTM.
Proposal 4: RLF report can be enhanced for LTM failure while SHR can be enhanced for successful LTM.
Proposal 5: MRO mechanism for CHO and CPAC can be taken as baseline for CHO with candidate SCGs.
Proposal 6: When subsequent CPAC fails, root cause analysis can be discussed in RAN3.
Proposal 7: UHI mechanism can be enhanced for subsequent CPAC.
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