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1. Introduction
During last RAN3 meeting, MRO enhancements for Rel-18 mobility features were discussed, and the following agreements were made [1]:
	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
MRO for CHO with candidate SCG failure and near failure cases
Work on the scenarios of failure in S-CPAC. The optimization of non-failure scenarios (e.g., near failure and ping-pong) is not excluded.
RAN3 focuses on NR-DC for MRO for CHO with candidate SCG in R19.
R19 SON/MDT solution discussion is based on R18 work.


In this contribution, we would like to provide our further consideration on MRO for LTM.
2. Discussion
During last meeting, it was agreed that RAN3 would work on the scenario of both failure and near failure of LTM. And for the LTM failure scenario, three failure cases, i.e., too late LTM, too early LTM, and LTM to wrong cell are considered. 
For conventional mobility procedure, e.g., handover, it is the source 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 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 source gNB-DU to determine when to trigger the LTM cell switch procedure, i.e., the LTM cell switch decision is made by gNB-DU based on L1 measurement results provided by the UE. And if we only rely on existing mechanism, the 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 late cell switch, too early cell switch, cell switch to wrong cell.
Proposal 1: RAN3 studies the necessary F1AP procedure and signaling to enable gNB-DU to identify LTM problem, e.g., too early cell switch, cell switch to 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. And if we only rely on existing mechanism, the gNB-DU will not have mobility information of the UE, and ping-pong cell switch can be triggered. Therefore, RAN3 should considers F1 interface enhancements to enable the gNB-DU to identify that ping-pong happens for the cell switch procedures.
Proposal 2: RAN3 studies the necessary F1AP procedure and signaling to enable gNB-DU to identify ping-pong issue of LTM cell switch.
To analysis near failure handover procedure, SHR were introduced with some triggering conditions, e.g., T310/T312/T304 triggers, to avoid storing and reporting information which are not necessary for the network. In legacy, the T310/T312 triggers are set by the source gNB-CU. For LTM, one difference from the legacy handover procedure, is that it is the source gNB-DU to triggers the execution of LTM cell switch, based on L1 measurement results from the UE. Therefore, it should be the gNB-DU to perform the root cause analysis and optimization. Which node determines the triggering condition and whether additional or new triggering condition are defined for optimization of near failure for LTM cell switch.
Proposal 3: RAN3 discusses which node determines the triggering condition and whether additional or new triggering conditions are defined for optimization of near failure for LTM cell switch.
For RACH-based LTM, both CFRA and CBRA can be performed. And CFRA can be based on either CFRA configuration in RRC configuration, or CFRA resource in LTM cell switch command. To support RACH-less based LTM, early synchronization can be performed, during which the UE can be triggered by PDCCH order from the source gNB-DU to perform RA to the LTM candidate cell. More specifically, UE would transmit preamble to the LTM candidate cell, and no RAR would be received by the UE. Instead, the TA information would be transmitted from the candidate gNB-DU to the source gNB-DU via gNB-CU, and the TA value is sent together in the LTM cell switch command to the UE. Since the early sync procedure also impact the performance of LTM, it is worth to discuss whether to support MRO enhancement for the early sync procedure. 
Proposal 4: For LTM MRO, RAN3 discusses whether to support MRO enhancement for early sync procedure.

3. Conclusion
In this paper, we provide our further consideration on MRO for LTM and CHO with candidate SCG(s), and have the following proposals:
Proposal 1: RAN3 studies the necessary F1AP procedure and signaling to enable gNB-DU to identify LTM problem, e.g., too early cell switch, cell switch to wrong cell.
Proposal 2: RAN3 studies the necessary F1AP procedure and signaling to enable gNB-DU to identify ping-pong issue of LTM cell switch.
Proposal 3: RAN3 discusses which node determines the triggering condition and whether additional or new triggering conditions are defined for optimization of near failure for LTM cell switch.
Proposal 4: For LTM MRO, RAN3 discusses whether to support MRO enhancement for early sync procedure.
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