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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
[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]
2. Discussion
2.1 MRO for LTM
 LTM is a procedure in which a gNB receives L1 measurement report(s) from a UE, and on their basis the gNB changes UE serving cell by a cell switch command signalled via a MAC CE. The cell switch command indicates an LTM candidate configuration that the gNB previously prepared and provided to the UE through RRC signalling. Then the UE switches to the target configuration according to the cell switch command. The procedure can be show as following.


Figure 1
According to the existing LTM procedure, the following scope could be considered for optimization for LTM MRO.
· Optimize LTM candidate cells, LTM execution conditions, timing of LTM command w.r.t LTM configuration
· Optimize RACH-based LTM and RACH-less LTM. 
· Optimize LTM for MCG and LTM for SCG
· Detecting and avoiding ping-pong between L3 HO and LTM
· Optimize coexistence of LTM and CHO/CPAC 
 Proposal 1: RAN2 is proposed to discuss the following scope for optimization for LTM MRO
· Optimize LTM candidate cells, LTM execution conditions, timing of LTM command w.r.t LTM configuration
· Optimize RACH-based LTM and RACH-less LTM. 
· Optimize LTM for MCG and LTM for SCG
· Detecting and avoiding ping-pong between L3 HO and LTM
· Optimize coexistence of LTM and CHO/CPAC 
In addition, some new scenarios related to LTM can also be considered as following. 
· Too late LTM: UE has received an LTM configuration. An RLF occurs before the LTM execution has happened. The UE attempts to re-establish the radio link connection in a different cell. Shown in Figure 2.
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Figure 2
· Too early LTM: UE has received an LTM configuration. An RLF occurs shortly after a successful LTM execution or a failure occurs during the LTM procedure. The UE attempts to re-establish the radio link connection in the source cell. Shown in Figure 3 and Figure 4.
· LTM to wrong cell: UE has received an LTM configuration.  An RLF occurs shortly after a successful LTM, or a failure occurs during the LTM procedure. The UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell. Shown in Figure 3 and Figure 4.
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Figure 3
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Figure 4
 Proposal: RAN2 considers the following scenarios for LTM:  Too late LTM, Too early LTM, LTM to wrong cell.
2.2 MRO for Subsequent CPAC (S-CPAC)
A subsequent CPAC is defined as a conditional PSCell addition or change procedure that is executed after a PSCell addition, a PSCell change, a PCell change or an SCG release based on pre-configured subsequent CPAC configuration of candidate PSCell(s) without reconfiguration and re-initiation of CPC/CPA.
 The UE keeps the configured subsequent CPAC configuration (unless the network indicates to release it) and evaluates the execution conditions of candidate PSCells after completion of a PSCell addition, a PSCell change, a PCell change or an SCG release.
The S-CPAC configuration contains candidate SCG configuration(s) of candidate PSCell(s), execution conditions, and may contain the MCG configuration (to be applied when subsequent CPAC execution is triggered), the reference configuration and the security update configuration.
In Rel-18, Following scenarios are supported:
· Inter-SN subsequent CPAC (MN-initiated)
· Inter-SN subsequent CPAC (SN-initiated)
· Intra-SN subsequent CPAC (SN-initiated)
After the last CPC/CPA execution, SCG Failure occurs as the execution condition for subsequent CPA/CPC does not meet; measurements shows that appropriate cell was not configured for subsequent CPA/CPC. For example (in Figure 5), successful S-CPAC is executed from A0 to A1. While UE is connected to A1, SCG Failure occurs as none of the execution condition for S-CPAC is met; measurements shows that appropriate candidate cell was not configured for subsequent CPA/CPC. measurement report shows PSCell B3 (not configured for subsequent CPA/CPC for PSCell A1) was the strongest cell.
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Figure 5
Then it is worthy to discuss the optimization of the S-CPAC configuration (e.g. wrong sequence of candidate cells).
Proposal 2: RAN2 should discuss to optimize the S-CPAC configuration (e.g., wrong sequence of candidate cells).
 2.3 MRO for CHO with candidate SCG
 RAN2 should discuss whether to support the following new scenarios: 
· Too late CHO+CPAC execution: Rel-18 feature of joint CHO+CPAC is not executed because the execution condition for either CHO or CPAC or both were not meet.
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Fiure 6 
· Too early CHO+CPAC execution: RLF or SCG Failure shortly after the successful CHO+CPAC. Measurements shows that previous PCell and/or previous PSCell is still good. Shown in Figure 7. 
· CHO+CPAC execution to wrong cell: RLF or SCG Failure shortly after the successful CHO+CPAC. Measurements shows that another PCell (other than previous and target PCell) and/or another PSCell other than previous and target PCell) is suitable. Shown in Figure 7.
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Figure 7
Proposal 3: RAN2 should discuss to optimize: Too late CHO+CPAC execution, Too early CHO+CPAC execution, CHO+CPAC execution to wrong cell.
 2.4 Reporting procedure for Rel-19 SON/MDT
Since SON/MDT reporting procedure is well specified from Rel-16, then the existing reporting procedure should be taken as baseline.
Proposal 4: Taking existing report procedure as baseline for Rel-19 SON/MDT.
3. Conclusion 
 Proposal 1: RAN2 is proposed to discuss the following scope for optimization for LTM MRO
· Optimize LTM candidate cells, LTM execution conditions, timing of LTM command w.r.t LTM configuration
· Optimize RACH-based LTM and RACH-less LTM. 
· Optimize LTM for MCG and LTM for SCG
· Detecting and avoiding ping-pong between L3 HO and LTM
· Optimize coexistence of LTM and CHO/CPAC 
Proposal 2: RAN2 should discuss to optimize the S-CPAC configuration (e.g., wrong sequence of candidate cells).
Proposal 3: RAN2 should discuss to optimize: Too late CHO+CPAC execution, Too early CHO+CPAC execution, CHO+CPAC execution to wrong cell.
Proposal 4: Taking existing report procedure as baseline for Rel-19 SON/MDT.
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