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1. Introduction
At RAN #102 meeting, a new WID [1] on 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 approved. One of the objectives of the WID is:
[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]
In this contribution, we would like to provide our initial consideration on the above objective.
2. Discussion
2.1 MRO enhancement for LTM
For conventional mobility procedure, e.g., handover, it is the gNB-CU to determine when to trigger the mobility procedure, and it is the gNB-CU to determine whether there is problem with the mobility procedure, e.g., too early handover or handover to a wrong cell. More specifically, the source gNB is can be informed of mobility problem, e.g., HO too early, HO to wrong cell, by Handover report message over Xn interface. However, for LTM, it is the gNB-DU to determine when to trigger the LTM cell switch procedure, i.e., the LTM cell switch decision is made by gNB-DU. And now gNB-DU may be not aware of the LTM problem. Therefore, RAN3 should consider F1 interface enhancements to enable gNB-DU to identify the LTM problem, e.g., too early cell switch and cell switch to a wrong cell.
Additionally, for conventional mobility procedure, e.g., handover and PSCell change, the gNB-CU identifies ping-pong issue based on UE history information collected by the gNB-CU or reported by the UE. However, for LTM cell switch, it is the gNB-DU makes decision on when and whether to trigger the cell switch. But now the gNB-DU does not have mobility information of the UE. Therefore, RAN3 should considers F1 interface enhancements to enable the gNB-DU to identify that ping-pong happens for the cell switch procedures.
Proposal 1: RAN3 considers F1 interface enhancement to enable gNB-DU to identify LTM problem, e.g., too early cell switch, cell switch to wrong cell, and ping-pong cell switch.

2.2 MRO enhancement for Subsequent CPAC
Subsequent CPAC is 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). The candidate PSCell and execution condition of subsequent execution of SCPAC are decided by the candidate SNs. 
SCGFailureInformation can be sent to the MN, and MN may send the SCG Failure Information Report message to the candidate or target SN. For SPR, the triggers can be determined by MN, Source-SN or target SN. And SPR can be sent to the MN, and MN may forward it to source or target SN which should perform the SPR optimization. For subsequent of SCPAC, which node to perform the MRO optimization based on SCGFailureInformation or SPR may depend on whether the CPAC is the initial execution of SCPAC or subsequent execution of SCPAC. To help the network side to determine which node is to perform the MRO optimization, introducing SCPAC related information in SCGFailureInformation and SPR enhancements should be considered and specified.
Proposal 2: RAN3 considers SCGFailureInformation and SPR enhancement for Subsequent CPAC.
UE history information is a feature to help the network to identity or avoid ping-pong issue of mobility procedure. Currently, the candidate SNs only receive the UE history information from the MN via SN Addition Request message for CPAC during the CPAC preparation phase. However, in case of subsequent CPAC, the pre-configured subsequent CPAC configuration of candidate PSCell(s) can be reused without reconfiguration and re-initiation of CPC/CPA, which means that there is no SN Addition Requestion Request message to indicate to the new serving SN the latest UE history information. Therefore, how to indicate the UE history information to the new serving SN in case of subsequent CPAC needs to be discussed.
Proposal 3: RAN3 considers UE history information enhancement for subsequent CPAC.

2.3 MRO enhancement for CHO with candidate SCG(s)
A CHO with candidate SCG(s) is defined as a PCell change with PSCell addition/change that is executed by the UE when the execution conditions for both candidate PCell and the associated candidate PSCell are met. During execution of conditional reconfiguration for CHO with candidate SCG(S), the CHO may be failed, but the CPAC may be succeeded, i.e., the T-SN has detected the success access of the UE. However, the T-MN and S-MN is not aware of the execution and failure of CHO. RAN3 can consider enhancements to enable the S-MN and T-MN to be aware of the CHO failure of a CHO with candidate SCG(s) earlier. Additionally, some enhancement could also be considered to assist the network to identity if the CHO failure is due to bad execution caused by CPAC. Another case is that CPAC failure may happen during execution of CHO with candidate SCG(s). In this case, we assume that the UE can send SCGFailureInformation message to MN to report the failed CPAC. And some enhancements can also be considered for this case, e.g., to help the network to identity if the failure is due to bad execution time caused by CHO.
Proposal 4: RAN3 considers MRO enhancements for CHO with candidate SCG(S) for the following two cases:
· CHO failure happens during the execution of CHO with candidate SCG(S)
· CPAC failure happens during execution of CHO with candidate SCG(S)
3. Conclusion
In this paper, we provide our initial consideration on the MRO enhancements for Rel-18 mobility features, and have the following proposals:
Proposal 1: RAN3 considers F1 interface enhancement to enable gNB-DU to identity LTM problem, e.g., too early cell switch, cell switch to wrong cell, and ping-pong cell switch.
Proposal 2: RAN3 considers SCGFailureInformation and SPR enhancement for Subsequent CPAC.
Proposal 3: RAN3 considers UE history information enhancement for subsequent CPAC.
Proposal 4: RAN3 considers MRO enhancements for CHO with candidate SCG(S) for the following two cases:
· CHO failure happens during the execution of CHO with candidate SCG(S)
· CPAC failure happens during execution of CHO with candidate SCG(S)
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