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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The release 19 work item for Data Collection for SON/MDT in NR standalone and MR-DC focuses on enhancements for Rel-17/Rel-18 SON/MDT features such as MRO enhancement for LTM, CHO with candidate SCGs and subsequent CPAC, as well as on SON/MDT enhancements for Intra NTN mobility and Network Slicing [1]. 
In this paper, we discuss the topics of SON/MDT enhancements in the context of Network Slicing and slice-aware MRO. The focus in this discussion paper is on enhancing network slicing observability for SON/MDT functions/processes.
2. Discussion
Minimizing the impact of handover procedures on UE performance is vital in offering good end-to-end performance across the network. In a typical urban scenario where slices are expected be deployed non-homogeneously, either in terms of slices that are available in an area or the available resources in a certain slice, the aforementioned need to offer good end-to-end performance is critical. A first step in this direction is to enable collection of relevant information that allows observability into the delivered performance. 
It is well understood that slice-dependent factors may affect UE performance during and after a handover, currently however, there is no inclusion or possibility of slice performance related metrics in SON reports to aid in MRO functionality. While a handover maybe performed for several reasons, such as coverage, capacity, load balancing, and other related reasons, typically such procedures strive to keep the UE in good coverage. However, due to non-homogeneous slice deployments or slice resource allocation, a slice on which a UE has a PDU session prior to a handover may become unavailable after the HO (either the slice is not available on the target, or the slice is deployed but has no available/allocated capacity on the target), i.e., there is no guaranteed continuity of a slice (and likewise of slice performance) across nodes although MRO algorithms may ensure coverage continuity.
Furthermore, the deployed slices and the performance offered over them in a RAN may be governed by an SLA, and/or a contract, where certain targets may be specified. Better observability is required in order to first understand if an issue exists, or a violation of an SLA/contract is ongoing or has already occurred.
Observation 1: Slice observability enhancements for handovers allow the RAN to perform slicing-specific MRO actions.
Enhancements to slice-level observability during handovers, can be pursued either by 
· enhancing handover-related signalling between the source and the target nodes involved in the handover, or by
· enhancing collection of required information from the UE

The former, i.e., enhancements to inter-node signalling, may require the source node to signal, among other things, identifiers, and references before a handover to the target node, which may either be compared to the information available at the target, or the entirety of the information at the source and target may be logged for future data processing. However, if the enhancements are performed at the UE side, it is better suited to perform measurements or store references before, during, and after a handover. The existing SON framework provides the required tools to perform such measurements and report them. The required enhancements are to include information corresponding to slice-related performance during a handover.
Observation 2: UE-based SON enhancements to improve observability for network slicing during handovers can provide valuable information about the offered performance over a slice.
From the perspective of existing SON reports, Successful Handover Report (SHR) is intended to be used in the context of a successful handover event. Implementing the observability enhancements for network slicing during handover as part of the existing SHR allows the discussions in 3GPP to focus on the metrics and on the actual use-case rather than discussing an entirely new SON report.
Proposal 1: Enhance Successful Handover Reports with network slice related information.
One of the most important parameters when it comes to analysing the impact of a handover on a UE/service/slice is the user plane interruption time during the handover event. A handover decision after which the UE connects to a cell where the slice on which the UE may access services over is not prioritized may result in the UE experiencing long interruption times. Even worse, in cases where the slice is not supported at the target would result in service-level rejections for the UE. 
Proposal 2: Enhance SHR with slice-level user plane interruption times.
As part of the ongoing session, the UE may have one or more DRBs associated to one or more network slices that the UE is accessing services over. Measuring the interruption times at the DRB level may entail the UE to keep track of the corresponding DRB IDs between the source and the target and then compute the interruption time after a handover. However, the SHR report may be retrieved by the gNB up to 48 hours after a successful handover and therefore the gNB may also have to keep track of the DRB IDs for the entirety of the period until which the SHR is retrieved. 
Furthermore, since the slice over which the UE is accessing services over is expected to provide resource isolation and is the platform over which the QoS mechanisms operate, it may be sufficient to generate the user-plane interruption times at the granularity of a slice. For such slices, the interruption time may be measured as the difference in time between the last packet received on the slice on any DRB that is associated with the slice from the source cell until the first packet in the same slice in any associated DRB is received from the target node.
Proposal 3: The discussed SHR enhancements for user plane interruption time for a network slice to be selected for further normative work. The interruption time is measured as the time difference between the last packet reception on the slice in the source cell to the first packet reception on the same slice on the target cell.
[bookmark: _Toc423020296][bookmark: _Toc423019950][bookmark: _Toc423020279]As of release 18, Successful Handover Report (SHR) may include a parameter called upInterruptionTimeAtHO , that includes the time elapsed between the time of arrival of the last PDCP PDU received from the source cell of the concerned handover and the time of arrival of the first non-duplicate PDCP PDU received from the target cell of the concerned handover, as measured at the time of arrival of the first non-duplicate PDCP PDU received from the target cell. The upInterruptionTimeAtHO IE that is part of the SHR reports are intended only to be used for DAPS handovers. The proposed additions in this contribution extend the applicability of the upInterruptionTimeAtHO parameter beyond the DAPS use-case. 

Proposal 4: RAN3 to agree that the proposed enhancements are applicable to any SHR report, i.e., not only the DAPS use case.
3. Conclusion
Based on the discussion in this paper, we make the following proposals:
Proposal 1: Enhance Successful Handover Reports with network slice related information.
Proposal 2: Enhance SHR with slice-level user plane interruption times.
Proposal 3: The discussed SHR enhancements for user plane interruption time for a network slice to be selected for further normative work. The interruption time is measured as the time difference between the last packet reception on the slice in the source cell to the first packet reception on the same slice on the target cell.
Proposal 4: RAN3 to agree that the proposed enhancements are applicable to any SHR report, i.e., not only the DAPS use case.
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