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1	Introduction
[bookmark: _Toc474247438]At RAN3 #123-bis meeting, the first discussion on SON for NTN took place. It was concluded that:
Logged MDT enhancement based on scenarios to be worked first, work on immediate MDT if time allows.
MRO mechanisms for intra-NTN should be addressed based on failure scenarios first, work on near failure scenarios later.
In this paper, we address the 2nd aspect, i.e. we discuss how an MRO mechanism to address failure scenarios should be enhance to take into account specific features of NTN deployments.
2	Discussion
As discussed in [1], in classic networks, MRO monitors executed handovers and enables reporting failed or nearly-failed executions to the source nodes. Those, after accumulating necessary statistics, can possibly apply necessary action. MRO also helps filtering out failures that are not caused by the mobility settings and thus avoid unnecessary corrections. This mechanism has always been based on the assumption that the access network is stable: cells are provided from a fixed locations and can collect information from mobile users that roam over their serving areas as long as it is needed (the only considered dynamism was related to relatively small cell border changes or cell switching off).
In case of NTN, the cell moves in a perfectly predictable manner while UE mobility can be considered negligible. Handovers are therefore based not on radio signal reporting but rather on timing. The latter does not mean a handover cannot fail: due to temporary conditions (e.g. clouds, rain) radio propagation may change and thus timed handover may fail. This may require MRO to adjust the condition to prepare and trigger inter-satellite handover. The existing MRO mechanism may not be sufficient, either, in case of moving cells.
Proposal 1: MRO mechanism for intra-NTN mobility shall be enhanced to enable handling of local and temporary propagation changes (e.g. due to clouds, rain etc.).
In typical terrestrial network deployment, such temporary propagation changes would be handled by MRO by collecting statistics from UEs in the area and then modifying the mobility setting so that it would adapt to the changed conditions. This, however, will fail in NTN deployment: any MRO adaptation will get invalid as soon as the cell moves away (in fact, a cell may not even have time to collect the statistics). And the next cell over the concerned area will have to start the same MRO adaptation anew, while UEs will suffer.
Observation 1: In case of moving cells and local propagation changes, each cell has to start similar MRO analysis anew, which limits the effectiveness of the MRO mechanism.
There is the Mobility Setting Change procedure which enables one node to inform a neighbour about modified mobility triggering point. The procedure has the trigger information, which tells it is due to MRO adaptation. The neighbour may, in theory, attempt to apply the same modification towards the next cell in the chain when the next cell border moves over the area. This will, however, create more problems than benefits: the Mobility Setting Change does not offer any information on the background, only the triggering change. 
In addition, the Mobility Setting Change procedure is poorly adapted to the conditional handovers, where the preparation of the HO and HO triggering are separated (and, in NTN, based rather on time than radio conditions).
Observation 2: The existing Mobility Setting Change procedure is insufficient to transfer effectively information about MRO adaptations in NTN deployments.
The information that needs to be provided to the neighbour is location of the UE(s) for which adaptation of the mobility setting is applied, possibly also more details about the modified CHO condition for the affected UE(s). This will enable the neighbour to handle the same UEs when the next cell border moves on.
Proposal 2: Either the Mobility Setting Change or another procedure is enhanced to provide per-UE adaptation of the CHO configuration and the UE location to the next cell serving the area where similar MRO adaptation is needed.
3	Conclusions
In this paper, we discuss deficiencies of the classic MRO mechanism in case of moving cells, as it happens in NTN deployments. First, we remind the proposal from [1]:
Proposal 1: MRO mechanism for intra-NTN mobility shall be enhanced to enable handling of local and temporary propagation changes (e.g. due to clouds, rain etc.).
Then, we move forward and make following observations:
Observation 1: In case of moving cells and local propagation changes, each cell has to start similar MRO analysis anew, which limits the effectiveness of the MRO mechanism.
Observation 2: The existing Mobility Setting Change procedure is insufficient to transfer effectively information about MRO adaptations in NTN deployments.
They enable us to make the final proposal:
Proposal 2: Either the Mobility Setting Change or another procedure is enhanced to provide per-UE adaptation of the CHO configuration and the UE location to the next cell serving the area where similar MRO adaptation is needed.
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