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1	Introduction
RAN2 is currently discussing details regarding MRO scenarios and information that needs to be collected in order to perform a correct root cause analysis. However, several aspects relating to network slicing, unnecessary CHO target preparation and beam level optimizations have not yet been discussed and we are addressing them in this contribution.
2 Slice
So far, slice related information has not been yet considered when talking about MRO for CHO. Problems may arise in scenarios where the network slice deployment has limited coverage area support, where some of the potential target cells may not support the required slices of the outgoing UE. Moreover, there is always the uncertainty of the UE trajectory which is even greater in the case of CHO where the handover preparation is done earlier than in the case of classic HO. 
Observation 1: The uncertainty of the UE movement is higher in scenarios where network slicing and CHO are supported.
For example, based on UE measurements, the source cell may have two handover candidates, cell 1 and cell 2, but only cell 1 supports all the slices the UE needs. However, since the source cell cannot know for sure the trajectory of the UE, it has to also prepare cell 2 in which some slices the UE is currently using are not supported. I.e., cell 2 cannot be excluded as candidate cell for the UE as that may lead to an RLF and total service loss in case the UE moves in the direction of cell 2 instead of cell 1. In other words, the source cell may need to settle for the possibility of an imperfect handover in order to prevent RLF. Also, currently, in the CHO execution phase, the UE cannot make any prioritization of potential target cells based on the required slices of the UE.
Observation 2: The source cell may need to settle for the possibility of an imperfect handover by preparing also cells that are don’t have full slice support for the UE services in order to prevent RLF.
In order to correctly assess the MRO KPIs, new U-Plane information may need to be recorded and reported by the UE with respect to service/slice interruption. This information, coupled with the measurements of the candidate cells at CHO execution time, could help the source cell adjust the cell mobility parameters to minimize mobility events where the UE is handed over to a target cell that does not support required slices but still there exist a second-best target cell that does support the slice and is also comparable to the first target cell in terms of radio measurements. Also, this would minimize service interruption for network slices during UE mobility and improve the overall quality of experience of the UEs associated with those slices.
Proposal 1: RAN2 to discuss new U-Plane information to be recorded and reported by the UE with respect to service/slice interruption.
3 Unnecessary CHO target preparation
One of the initially targeted scenarios to be treated for MRO refers to the case of Success CHO but inefficient configurations. In such scenarios, although no failure occurs, improper configurations can lead for example overprovisioning of target cells for the UE (i.e., too many cells are prepared as candidates or are prepared too far in advance). This in turn means that resources on the target side are blocked for a long period of time prior to the UE accessing that cell. Moreover, as the UE will only handover to once cell, all but one candidate will sooner or later have to also have to be de-configured, leading to increase signaling load.
Observation 3: Unnecessary preparation of candidate cells for CHO, too early preparation or wrong cell preparation can lead to wastage of network resources and increased signaling overhead.
Observation 4: The same applies to candidate preparation in the case of CPC (Conditional PScell Change).
Currently, there is no way for the network to detect such inefficient configurations as details on candidate cell preparation timeline or details are neither stored in the source cell/UE context nor reported by the UE. In order to optimize resource usage during CHO/CPC, the UE may record and report via the SHR details regarding the candidate cell preparation activities. Such information may include:  number of prepared cells, number of reparation activities , Cell IDs and order in which cells were prepared , cells that were prepared and released before CHO/CPC execution, time duration that a cell was prepared for.
Proposal 2: RAN2 to discuss the reporting by the UE via SHR of candidate cell preparation details, which may include:   number of prepared cells, number of reparation activities, Cell IDs and order in which cells were prepared , cells that were prepared and released before CHO/CPC execution, time duration that a cell was prepared for.
4 Beam level MRO
The new feature of beams introduced in NR adds a dimension to the mobility actions: cell boundaries are not any longer borders of two uniform areas, but are a set of inter-beam boundaries. This has already been noted in RAN3, where the discussion on per-beam mobility setting change progresses. However, in order to enable information on the actual relations between the beams, the cells shall know what the source and the target beam is.
In case of a HO, the source cell may know the source beam (own beam). However, it may not always be aware of the selected target beam – more so in case of a conditional HO, where the UE will select it on its own. For CHO, the benefit is obvious – but also in case of a classic HO, the source knows the reported beam, but it is not sure if the target actually configured the UE to access it. Therefore, the feedback from the target will also be beneficial in case of a classic HO.
Proposal 3: The SSB index of the accessed beam in the target cell is included in the SHR.
5 Conclusion
This document has made the following observations and proposals:
Observation 1: The uncertainty of the UE movement is higher in scenarios where network slicing and CHO are supported.
Observation 2: The source cell may need to settle for the possibility of an imperfect handover by preparing also cells that are don’t have full slice support for the UE services in order to prevent RLF.
Proposal 1: RAN2 to discuss new U-Plane information to be recorded and reported by the UE with respect to service/slice interruption.
Observation 3: Unnecessary preparation of candidate cells for CHO, too early preparation or wrong cell preparation can lead to wastage of network resources and increased signaling overhead.
Observation 4: The same applies to candidate preparation in the case of CPC (Conditional PScell Change).
Proposal 2: RAN2 to discuss the reporting by the UE via SHR of candidate cell preparation details, which may include:   number of prepared cells, number of reparation activities , Cell IDs and order in which cells were prepared , cells that were prepared and released before CHO/CPC execution, time duration that a cell was prepared for.
Proposal 3: The SSB index of the accessed beam in the target cell is included in the SHR.



