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1   Introduction
According to the RAN plenary #102 meeting, the work item on SON/MDT in NR standalone and MR-DC is approved [1] with objectives listed as following:
	[bookmark: OLE_LINK35][bookmark: _Hlk162445187]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.



In this paper, we aim at start the discussion on MRO enhancement for Rel-18 mobility features including LTM, CHO with candidate SCGs and subsequent CPAC.
2   Discussion
2.1 MRO for LTM
LTM has been standardized in Rel-18. The goal of this feature is to enable a serving cell change via L1/L2 signalling to reducing the latency, overhead and interruption time. The principle is the following:
1) LTE preparation: The gNB prepares LTM candidate cell and sends the configuration to the UE via RRC message.
2) Early synchronization: The UE performs DL synchronization to the candidate cells. The UE preforms UL synchronization (TA acquisition) to the candidate cells, e.g., by PDCCH ordered early RACH or UE based TA acquisition.
3) LTM cell switch execution: after receiving the L1 measurement report, the gNB sends the LTM MAC CE to trigger cell switch which could be RACH-less if early synchronization is completed.
4) LTM cell switch completion: If Cell switch is RACH-less, after first UL message transmission to the target cell, the UE considers LTM successful when receiving either DL assignment or UL grant addressed to same HARQ process for the first UL message. If Cell switch is RACH based, the UE considers LTM successful when RACH is successfully completed.


Fig.1 Rel-18 LTM only supports intra-gNB cell switch
Compared with legacy L3 handover, we notice that the LTM intends to further reduce the handover interruption time with the newly introduced procedures: L1 measurement result for the DU’s handover decision, the early UL synchronization for RACH-less cell switch. The network does not know how to optimize the handover decision and how to assure that the cell switch is RACH-less as much as possible.
Observation 1: In case of LTM, the network does not know how to optimize the handover decision made by the DU and how to assure that the cell switch is RACH-less as much as possible.
In order to perform MRO analysis for LTM feature, the failure scenario, near failure scenario, and the early UL synchronization, associated to LTM, should be taken into account. It is therefore proposed that the network (e.g. CU and DU) is aware of LTM failure due to unstable L1 measurement result at different time points or the improper candidate Cell set. Also, how to define the LTM near failure case needs to be investigated, since the LTM supervisor timer is introduced to monitor the cell switch process.
Proposal 1: For MRO analysis for LTM, it is proposed RAN2 to discuss the following use cases:
(1) LTM failure due to L1 measurement, or candidate cell set. For this case, whether the network needs to be aware of them
(2) LTM near failure case. Whether/how to define it

2.2 MRO for CHO with candidate SCGs
To mitigate the UE throughout impact, R18 mobility enhancements include CHO with candidate SCGs. The related flow chart is shown as below.


Fig.2 Rel-18 CHO with candidate SGCs procedure
The main procedure can be concluded as the following phases:
1) Phase 1: The initiation of CHO with candidate SCGs
The source MN starts the CHO procedure to the candidate MN by initiating the Xn handover preparation procedure. The candidate MN determines the candidate SN(s) based on the latest measurement results and initiates the SN addition procedure. After the successful addition with the candidate SN(s), the candidate MN includes the CHO with candidate SCG(s) configuration in the MN RRC reconfiguration message and responds the execution condition of candidate PSCell(s) to the source MN.
2) Phase 2: RRC reconfiguration to UE
The source MN sends the RRC reconfiguration message to the UE, including the candidate SCG(s) configuration received from the candidate MN in Phase 1. Then the UE stores this configuration.
3) Phase 3: UE Evaluation and execution
The UE starts evaluating whether the execution condition for the candidate PCell(s) and the candidate PSCells are both met. If both met, CHO with candidate SCG(s) will be executed. The UE can synchronize to the candidate MN and candidate SN by using the stored configuration.
It is possible that the CHO with candidate SCG(s) may be executed unsuccessfully during the Phase 3. However, the network is unaware of the failure cause, which is not conducive to optimize CHO with candidate SCGs configuration.
Observation 2: In case of CHO with candidate SCGs, the network is unaware of the failure cause, which is not conducive to optimize CHO with candidate SCGs configuration.
To be specific, one failure case could be the single failure at the source side or the target side, like the RLF at the source MN/the source SN during the handover preparation procedure or the RLF at the target MN/the target SN during the handover execution procedure, etc. 
Another failure case could be the dual failure at the source side or the target side. For example, the RLF is occurred at both the source MN and the source SN during the handover preparation procedure, or at both the target MN and the target SN during the handover execution procedure, etc.
Hence, it is suggested RAN2 to discuss the details of the above failure cases, and if agreeable, RAN2 can discuss solutions, e.g. to enhance the RLF report for CHO with candidate SCGs in order to perform MRO.
Proposal 3: RAN2 discuss the detailed failure cases for CHO with candidate SCGs due to the single/dual failure at both the source side and the target side.

2.3 MRO for subsequent CPAC
[bookmark: _Hlk162622618][bookmark: _GoBack]In subsequent Conditional PSCell Addition or Change (subsequent CPAC) scenarios, the mobility may be potentially enhanced by the addition information between MN and SN, or between SNs. If so, this is mainly about RAN3 discussions, so RAN2 impacts are not observed.
Observation 3: For MRO for subsequent CPAC, if it can be handled by RAN3, there should be no RAN2 impacts.
3   Conclusion
In this paper, we provide the following observations and proposals:

MRO for LTM:
Observation 1: In case of LTM, the network does not know how to optimize the handover decision made by the DU and how to assure that the cell switch is RACH-less as much as possible.
Proposal 1: For MRO analysis for LTM, it is proposed RAN2 to discuss the following use cases:
(1) LTM failure due to L1 measurement, or candidate cell set. For this case, whether the network needs to be aware of them
(2) LTM near failure case. Whether/how to define it

MRO for CHO with candidate SCGs:
Observation 2: In case of CHO with candidate SCGs, the network is unaware of the failure cause, which is not conducive to optimize CHO with candidate SCGs configuration.
Proposal 3: RAN2 discuss the detailed failure cases for CHO with candidate SCGs due to the single/dual failure at both the source side and the target side.

MRO for subsequent CPAC:
Observation 3: For MRO for subsequent CPAC, if it can be handled by RAN3, there should be no RAN2 impacts.

4   Reference
[1] RP-234028, 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.
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