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1. Introduction
The data collection for SON&MDT support for NG-RAN has been specified in Rel-16 and Rel-17[1][2], and the normative work continues for Rel-18[3]. In this contribution, the motivation of new work item towards Rel-19 is elaborated. 
Optimization of Rel-17/18 new features enabled by SON/MDT, e.g., SDT (e.g. enhance SON to allow SDT failure analysis and configuration optimization), NTN (e.g., enhance existing reports), Redcap (e.g., MDT report enhancement), MDT for MBS (e.g., MDT for multicast), ES (e.g., R18 energy-saving technologies impact on CCO, LB, CHO), L1/L2 mobility optimization (e.g., enhance existing reports or new reports).
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2.1 Enhancement of Rel-19 topics
1) Small Data Transmission
In Rel-17, SDT has been supported in NR, allowing data and/or signalling transmission while remaining in RRC_INACTIVE state. In this case, the SDT failure analysis should be studied to optimize the SDT configuration. Furthermore, for the purpose of optimizing the SDT data threshold signalled by the network,  RACH report shall be enhanced to include the volume of SDT data awaiting transmission, and the CG-SDT should be considered in Rel-19.
Data collection for SDT failure and configuration optimization should be supported in Rel-19 as part of SON optimization.  
2) SON optimization for network energy saving 
The Rel-18 network energy saving WI, led by RAN1/RAN2, introduces many energy-saving techniques that may affect CCO, LB, CHO, etc. We have noticed that the Rel-18 NES WI aims to specify the following enhancements for connected mode mobility: Specify CHO procedure enhancement(s) in case the source/target cell is in NES mode [RAN2]. We also believe that if the gNB can be aware of the energy-saving states of neighboring gNBs, such as their current energy-saving states(e.g. deep, medium, slight) and the potential duration of energy saving, it would be beneficial for NG-RAN to perform load balancing between nodes and COO optimization.
According to TS38.300, Support for Mobility Robustness Optimization is under the SON scope. We understand that the action of relevant network energy saving will not only impact the CHO algorithm but also other SON strategies. We assume that the topic of NW energy saving enhancement will be considered in Rel-19 and later versions, then we suggest addressing the impact of NES on classic SON domains such as CHO, CCO, and LB under the SON/MDT topic in Rel-19.
Further SON optimization, such as CHO, CCO, and LB for network energy saving, can be included in Rel-19 normative work.
3) Non-Terrestrial Network
In Rel-17, NTN has been supported in NR, and the transparent payload has been located in the satellite so far. It is beneficial to support the MRO for NTN considering the NTN-NTN/NTN-TN mobility issues, such as the time-based/location-based CHO. To be more specific, since NTN is tolerant of the time delay, the timer used for NTN mobility issues could be larger than the legacy timer. In addition, since the coverage of NTN cell is much larger than the legacy cell, the MDT report for NTN could also be enhanced.
SON/MDT optimization for NTN can be included in Rel-19 normative work. 
4) NR multicast and broadcast services
In previous releases, NR MDT aims to scenarios of coverage and QoS verification. It is also noted in Rel-12, an enhancement of logged MDT for MBSFN has been conducted and specified. Given the fact that NR multicast and broadcast services using SC-PTM have been specified in Rel-17 and Rel-18[4][5], it is beneficial to consider how to support the multicast/broadcast mode in NR MDT. In Rel-19, we should specify NR MBS radio signalling reception quality measurement(s) to be collected utilizing the MDT functionality.
NR multicast and broadcast services for MDT can be included in Rel-19 normative work.  
5) RedCap
In Rel-17, the RedCap UE has been supported in NR, As the UE of the new type, RedCap UE should be differentiated with the legacy UE. To be more specific, the RA report or the RLF report should be isolated from the other types of UE. Therefore, the SON optimization for the RedCap UE should be considered.
SON optimization for RedCap UE can be included in Rel-19 normative work.  
6) L1/L2 mobility optimization
In Rel-18, the L1/L2 mobility optimization is still under discussion, based on the outcome of the corresponding WID, the MRO for the L1/L2 mobility optimization should be considered, e.g. the new MRO scenarios and the new measurements. Before Rel-18, the handover is executed based on the layer 3 measurement, while the L1/L2 mobility is executed based on the physical layer measurement. Although the execution could be faster and save more signalling, it could be easily interfered by the environment and lead to the Ping-pong issue. In this case, the UHI could be considered to solve the problem.
SON optimization for L1/L2 mobility optimization can be included in Rel-19 normative work.  
7) UE assistance information verification
If the UE assistance information (for example, overheating) information provided to the network is inaccurate, the gNB may make wrong decision or fail to perform the optimization due to misleading UE assistance information provided. To ensure the accuracy of the decision input of the gNB, the UE assistance information provided by UEs needs to be verified. 
 UE assistance information verification can be included in Rel-19 normative work.
8) Left-over issues in Rel-18 of NR SON /MDT
Due to short of time, several issues raised in Rel-18 has decided to be postpone to next release, the left issues listed below:  
· MRO for MR-DC SCG failure, including the (NG)EN-DC and NR-DC scenarios.
· For CHO/DAPS, SON related Data forwarding enhancements on HO to wrong cell.
· For Mobility Load Balancing, enhancements on Partial Failure mechanism.
· Inter-RAT SHR from NR to LTE.
Left-over issues in Rel-18 of NR SON /MDT can be included in Rel-19 normative work.  
[bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: _Toc423019950]3. Conclusion
In this document, the motivation and the potential topics for data collection for SON&MDT in NR and MR-DC towards Rel-18 are described and the proposals were as follows: 
1. Data collection for SDT failure and configuration optimization should be supported in Rel-19 as part of SON optimization.  
1. Further SON optimization, such as CHO, CCO, and LB for network energy saving, can be included in Rel-19 normative work
1. SON/MDT optimization for NTN can be included in Rel-19 normative work.  
1. NR multicast and broadcast services for MDT can be included in Rel-19 normative work. 
1. SON optimization for RedCap UE can be included in Rel-19 normative work.
1. SON optimization for L1/L2 mobility optimization can be included in Rel-19 normative work.  
1. UE assistance information verification can be included in Rel-19 normative work.
1. Left-over issues in Rel-18 of NR SON /MDT can be included in Rel-19 normative work.  
4. Reference
[1]  RP-192610, WID on SON/MDT support for NR
[2]  RP-201281, WID on enhancement of data collection for SON/MDT in NR and EN-DC
[3]  RP-221825, WID on further enhancement of data collection for SON/MDT in NR and MR-DC
[4]  RP-193248, New Work Item on NR support of Multicast and Broadcast Service
[5]  RP-213568, New WID: Enhancements of NR Multicast and Broadcast Services 
