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1	Introduction
In earlier releases, the area of SON/MDT has been treated in a number of work items, covering basic SON/MDT for NR as well as enhancements to improve the solutions further as well as to support dual connectivity and, in the later releases also add SON/MDT support to new features introduced in earlier releases of NR. 
For new features introduced in NR, some are affecting the current SON/MDT solutions, and for some there could be benefits from further optimization with the help of SON/MDT. In this paper we discuss Ericsson’s view on what should be the main focus for the SON/MDT work in Rel-19.
[bookmark: _Ref178064866]2	Discussion
2.1	SON/MDT for Rel-18 Further NR Mobility Enhancements
In Rel-18, a number of mobility enhancements are introduced through the work item “Further NR Mobility Enhancements” (NR_Mob_enh2) [1]. It is expected that adjustments or additions to the Mobility Robustness Optimization and Mobility History Information functionality will be needed to accommodate for these enhancements. This includes impact on Successful Handover Report, Successful PSCell change/addition Report, Radio Link Failure Report and Mobility History Information from e.g.
· Lower-layer Triggered Mobility (LTM),
· Conditional Handover including target MCG and target SCG, and
· Conditional Handover including target MCG and candidate SCGs for Conditional PSCell Change/Addition.

[bookmark: _Toc136263748]Enhancements of SON/MDT will be needed to support optimization for mobility enhancements introduced in the Rel-18 WI “Further NR Mobility Enhancements” (NR_Mob_enh2).

[bookmark: _Toc136263754]Support SON/MDT enhancements for Rel-18 Further NR Mobility Enhancements (NR_Mob_enh2) such as LTM, conditional handover including SCG, etc.
2.2	Enhanced Random Access Reporting 
In Rel-18, the Random Access reporting has been enhanced to include more detailed information that can be used for a better understanding when optimizing Random Access. To better be able to utilize this information and correlate with other reports, it would be beneficial to also include location information in the RA report. We therefore propose to consider this for Rel-19 SON/MDT enhancements. In addition, Rel-18 leftovers as well as potential enhancements based on the other features e.g., SDT can be considered.

[bookmark: _Toc136263755]Enable correlation of RA report with other information e.g., by including location information in the RA reporting.
[bookmark: _Toc136263756]Support enhancements of the RA report for the Rel-18 RA optimization leftovers, (e.g. information in the RA reporting).
[bookmark: _Toc136263757]Consider enhancements of the RA report for other Rel-18 features e.g., SDT and coverage enhancement.
2.3 L2 measurements enhancements for NR-U
Support for NR-U in SON-MDT has been firstly introduced in Rel.18. While it is too early to assess which could be the potential Rel.18 leftovers related to NR-U, it seems quite clear that L2 measurements enhancements for NR-U will not be treated in Rel.18. That was recently proposed in [2], but given the lack of time and the scope of Rel.18 WID, the topic will not be addressed in Rel.18.
None of the L2 measurements captured in TS 38.314 takes into account the effects of the NR-U system. For example, neither the average LBT per packet delay, nor the contribution of LBT is taken into account in the existing average per packet delay. This may result in an underestimation of the actual experienced packet delay, which makes the existing L2 measurement framework not suitable to provide useful insights on the NR-U system.

[bookmark: _Toc136263758]Enhance the layer-2 measurements to take into account the NR-U system characteristics.
 
2.4 Reporting user plane interruption time
The user plane interruption time has been specified for the DAPS HO in Rel-17 and it can included in the SHR. However, the demand on further observability on the HO interruption time on the use plane increased in the early deployment of the 5G networks. In particular, it is difficult to compare the benefits of the DAPS HO with the performances on an ordinary HO, since currently the user plane interruption time at HO is only available for the DAPS HO in the SHR. Hence, since this benchmark is missing, it is difficult for the network/operator to evaluate whether there is really the need to activate the DAPS feature, and if that really brings the expected benefits. 
Therefore, in order to enable a better observability on the user plane interruption time induced by the mobility procedures, extension of the current standard solution of the HO interruption time is required. Therefore, we propose to enhance the current measurement of user plane interruption time for other reconfiguration with sync procedures in NR network e.g. normal HO procedure.
[bookmark: _Toc136263749]User plane interruption time is specified (in Rel-17) to be measured by the UE only for DAPS HO.
[bookmark: _Toc136263759]Support measuring user plane interruption time at the UE for other reconfiguration with sync procedures e.g., normal Handover.
2.5 RAN Observability Metrics
URLLC and Time Critical Communication (TCC) types of services are one of the key use cases specified to be provided via NR network that require stringent QoS requirements as specified in TS 23.501. Such stringent QoS requirements for the URLLC type of services shall be provisioned by the RAN nodes particularly over the radio interface that maybe impaired by the interference, mobility as well as coverage issues. This requires an accurate observability mechanism in the RAN node.
[bookmark: _Toc134777209][bookmark: _Toc136263750]Provisioning URLLC type of services requires fulfilling stringent QoS requirements.
[bookmark: _Toc134777210][bookmark: _Toc136263751]Stringent QoS requirements of URLLC services need to be fulfilled by the NR RAN node and requires accurate observability.
Unlike traditional types of services e.g., MBB which have more relaxed QoS requirements, the new emerging types of services in NR e.g., the URLLC or time critical (TC) types of services requires stringent QoS requirements and for such services the tail of the delay distribution is a more crucial measurement. The current delay measurement framework is inherited from LTE with 120 ms minimum measurement/reporting granularity and it is originally designed for the RRM measurements. Later, it was applied to the average delay measurements for the MBB type of services, but it might not be enough for the new emerging services with stringent QoS requirements in NR.
[bookmark: _Toc134777213][bookmark: _Toc136263752]The framework for the report of the UL PDCP average delay measurement is inherited from LTE and it might be enough for the traditional services like MBB, but not sufficient for URLLC and TCC observability.
Therefore, for a more accurate observability at RAN we would need to enhance the UL PDCP Packet Average Delay, such that it allows for a better evaluation of the DRB types with stringent QoS requirements. 
[bookmark: _Ref134693926][bookmark: _Toc134777073][bookmark: _Toc136263760]Enhance the delay measurements provided by the UE to enable sufficient observability for the services with stringent QoS requirements. 
2.6	Core Network supported UE context retrieval
For a UE going to inactive mode, the last serving node keeps the UE context. If the UE later resumes in another node, the UE context needs to be retrieved from the last serving node. Today however, UE context retrieval is only supported over Xn, and it is not for sure that the new cell is a neighbour cell with an Xn connection setup. If the UE context cannot be retrieved a new RRC connection needs to be established. By introducing core network assisted context retrieval this could be avoided.
[bookmark: _Toc136263753]Today, UE context retrieval is only supported over Xn, causing a need to setup a new RRC connection in case an inactive UE resumes in a node with no Xn connection to the last serving node.
[bookmark: _Toc136263761]Support core network assisted UE context retrieval.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Enhancements of SON/MDT will be needed to support optimization for mobility enhancements introduced in the Rel-18 WI “Further NR Mobility Enhancements” (NR_Mob_enh2).
Observation 2	User plane interruption time is specified (in Rel-17) to be measured by the UE only for DAPS HO.
Observation 3	Provisioning URLLC type of services requires fulfilling stringent QoS requirements.
Observation 4	Stringent QoS requirements of URLLC services need to be fulfilled by the NR RAN node and requires accurate observability.
Observation 5	The framework for the report of the UL PDCP average delay measurement is inherited from LTE and it might be enough for the traditional services like MBB, but not sufficient for URLLC and TCC observability.
Observation 6	Today, UE context retrieval is only supported over Xn, causing a need to setup a new RRC connection in case an inactive UE resumes in a node with no Xn connection to the last serving node.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Support SON/MDT enhancements for Rel-18 Further NR Mobility Enhancements (NR_Mob_enh2) such as LTM, conditional handover including SCG, etc.
Proposal 2	Enable correlation of RA report with other information e.g., by including location information in the RA reporting.
Proposal 3	Support enhancements of the RA report for the Rel-18 RA optimization leftovers, (e.g. information in the RA reporting).
Proposal 4	Consider enhancements of the RA report for other Rel-18 features e.g., SDT and coverage enhancement.
Proposal 5	Enhance the layer-2 measurements to take into account the NR-U system characteristics.
Proposal 6	Support measuring user plane interruption time at the UE for other reconfiguration with sync procedures e.g., normal Handover.
Proposal 7	Enhance the delay measurements provided by the UE to enable sufficient observability for the services with stringent QoS requirements.
Proposal 8	Support core network assisted UE context retrieval.
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