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1	Introduction
In RAN#101 meeting, the scope of Rel-19 SON/MDT enhancements has been discussed, and the following potential objectives were listed as below [1]:

Objective 1: 
MRO enhancement for R18 mobility mechanisms, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:
- Specification of the inter-node information exchange, including possible enhancements to interfaces[RAN3];
- Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]
Potential Objective 2: 
Only SON/MDT enhancements for intra NTN mobility , Network slicing and NW energy saving are for further consideration. For next meeting, details of these aspects (e.g., spec changes, assessment of workload) should be provided by companies for further discussion. Other new features are ruled out…
For NW energy saving, we should avoid duplication with AI for NG-RAN.
Objective 3： 
R18 leftovers, FFS details, which can be decided based on further progress in RAN2/3 [RAN3, RAN2]
In this contribution, we make detailed analysis on each potential use case of the Rel-19 SON/MDT work for further scoping activity.
[bookmark: _Ref178064866]2	Discussion
2.1	SON/MDT Enhancements for Mobility
For objective 1, consensus has been achieved among companies to support MRO enhancement for Rel-18 mobility mechanisms including lower layer triggered mobility (LTM), CHO with candidate SCGs and subsequent CPAC. Further details on the potential enhancements for the three features in SON/MDT are analyzed separately.
L1L2 Triggered Mobility (LTM)
· Failure/near failure optimization for LTM
Similar as traditional HO optimization, RLF Report and SHR can be enhanced to include L1L2 Triggered Mobility failure and near failure related information for MCG LTM based MRO, and similar as traditional PSCell addition/change optimization, SCGFailureInformation message and SPR can be enhanced to included L1L2 Triggered Mobility failure and near failure related information for SCG LTM based MRO.
· MHI/UHI enhancement for LTM
For MHI in RAN2 and UHI in RAN3, considering that subsequent LTM is supported and the LTM cell switch will be performed frequently, how to record visited PCells/PSCells in MHI/UHI during frequent L1L2 Triggered Mobility cell switch to avoid the incorrect ping pong optimization in network needs to be discussed.
Subsequent CPAC
· Failure optimization for subsequent CPAC
When receiving SCGFailureInformation message, the UE context is still kept in the network. Therefore whether to use UE based solution or network based solution to store the failure information and the enhancement on SCGFailureInformation message can be discussed accordingly.
· MHI/UHI enhancement for subsequent CPAC
Similar as LTM, how to record visited PSCells in MHI/UHI during frequent subsequent CPAC needs to be discussed.
· Configuration optimization for subsequent CPAC
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]For subsequent CPAC, frequent configuration of candidate PSCell add/update/release may occur which will introduce much XN interface signaling overhead. In order to reduce such overhead, it is better to configure suitable initial subsequent CPAC parameters without follow-up configuration update. The subsequent CPAC configuration optimization can be performed based on SON/MDT enhancement.
CHO with candidate SCGs
· Failure and near failure optimization for CHO with candidate SCGs
To support MRO for CHO with candidate SCGs, RLF Report, SHR, SPR and SCGFailureInformation message should be enhanced to include corresponding failure and near failure related information.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]For the case that “a) CHO-only” / “b) CHO with target SCG” and “c) CHO with candidate SCGs” are configured simultaneously
If UE fulfills the trigger conditions in a) or b) when a), c) or b), c) or a), b), c) are configured simultaneously, or if UE always fulfills the trigger conditions of a) or b) before satisfying the trigger conditions in c), unsuitable execution conditions configuration may be foreseen which needs to be optimized.
Proposal 1: Support SON/MDT enhancements for Rel-18 Mobility, which may include:
· For LTM:
· Enhance RLF Report and SHR to include the failure and near failure information for MCG LTM based MRO;
· Enhance SCGFailureInformation message and SPR to include the failure and near failure information for SCG LTM based MRO;
· Enhance MHI and UHI to record visited PCells/PSCells information for the frequent LTM cell switch;
· For subsequent CPAC:
· Enhance SCGFailureInformation message to report failure related information;
· Enhance MHI and UHI to record visited PSCell information for the frequent PSCell addition/change;
· Optimization to reduce XN interface signaling overhead by reporting subsequent CPAC configuration updates in chronological order (e.g., as a list);
· For CHO with candidate SCGs:
· Enhance RLF Report, SHR, SPR and SCGFailureInformation message to include failure and near failure information;
· Configuration optimization in case of CHO-only/CHO+target SCG and CHO+candidate SCGs configured simultaneously.
2.2 SON/MDT enhancement for NES
In Rel-18, the NES has been introduced to save power at network side when UE is in RRC connected mode. It mainly includes below contents:
· Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells[RAN4, RAN2]
· Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 
· Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
Based on above objectives, CHO for NES is introduced when source/target cell is in NES mode, such as, it will cause non-NES UEs in an on-going NES cell to access a different cell. For SON/MDT enhancement, CHO is one of the important features from the UE mobility point of view, and SON/MDT has already considered the CHO in several scenarios. So we think the CHO for NES also needs to be considered in REL-19 SON/MDT enhancement. Regarding the CHO for NES scenario in REL-19 SON/MDT, the parameters on NES CHO need to be optimized at network side and  the RLF report and SHR could be used to record the information.
For legacy UE or Rel-18 UE not supporting the NES feature or NES CHO, the HO procedure could be used to make UE leave the serving cell with on-going NES mode, this scenario could be identified and studied in Rel-19 SON/MDT RLF report.
Proposal 2: Support SON/MDT enhancements for Rel-18 NES and the following bullet can be considered:
· Enhance RLF report, SHR for CHO/HO in Rel-18 NES.
2.3 SON/MDT enhancement for NTN
NTN is a new feature to provide seamless coverage. This technology has finished the initial specification in Rel-17, and introduced further enhancements in Rel-18. SON optimization can be introduced to provide analysis and improve the performance of NTN service:
· For the RACH procedure in NTN, network needs to provide assist information for calculating the compensate TA of the feed link and timer, some relative information may need to be included in RA report;
· For NTN-NTN mobility with time based and location based CHO, SHR and RLF report can introduce corresponding enhancement, e.g., providing time/location information, A4 related information;
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 3: Support SON/MDT enhancements for Rel-17/18 NTN and the following bullets can be considered:
· Enhance RA report for NTN;
· Enhance RLF Report/SHR enhancement for time/location based CHO for NTN-NTN mobility.

2.4 SON/MDT enhancement for Slicing
In Rel-18 SON/MDT, UE can report some slice information in RA report when UE performs RA procedure. But the slice based RA is only supported in RRC_IDLE/INACTIVE state. So SON/MDT enhancement for slicing in RRC_CONNECTED state can be considered in Rel-19. For UE in RRC_CONNECTED state, establishment of PDU session may be rejected if the corresponding slicing is not supported in the serving node. Similarly, during HO procedure, it is also possible that some PDU sessions are released due to unavailability of the corresponding slicing which would impact the use experience seriously. Thereby, it would be valuable for the NG-RAN node to optimize slicing deployment to avoid PDU session reject/release caused by slicing unavailability.
Besides, when UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to the information provided in system information (SIB16) and/or dedicated signaling (RRCRelease message), together with the NAS provided NSAG information. Therefore UEs may have different MHI recording even when they pass through the same path. The slice related information may assist the MHI analysis for UEs with different services.
Proposal 4: Support SON/MDT enhancement for slicing and the following bullets can be considered:
· Optimize slicing deployment to avoid PDU session reject/release caused by slicing unavailability;
· Enhance MHI report for slicing.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.5 Rel-18 leftover issues
For Rel-18 leftover issues, we think almost all the involved aspects can be considered as functional completion so only the stage-3 details and ASN.1 design are under discussion, except for the MHI Enhancement for SCG Deactivation/Activation.
In Rel-17, SCG deactivation/activation mechanism is introduced to enable reasonable UE battery consumption. We observe SCG deactivation/activation may have impact on some use cases in SON/MDT feature, e.g., SCG mobility history information, RACH report etc. Many companies have provided contributions in Rel-18. But this issue has not been discussed in Rel-18 due to time limit, therefore Rel-17 SCG deactivation/activation can be considered as Rel-18 SON/MDT leftover issue.
Proposal 5: Rel-18 leftover issues to Rel-19 may include:
· MHI Enhancement for SCG Deactivation/Activation.
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3 Conclusion
According to the analysis in section 2, we propose:
SON/MDT Enhancements for Mobility
Proposal 1: Support SON/MDT enhancements for Rel-18 Mobility, which may include:
· For LTM:
· Enhance RLF Report and SHR to include the failure and near failure information for MCG LTM based MRO;
· Enhance SCGFailureInformation message and SPR to include the failure and near failure information for SCG LTM based MRO;
· Enhance MHI and UHI to record visited PCells/PSCells information for the frequent LTM cell switch;
· For subsequent CPAC:
· Enhance SCGFailureInformation message to report failure related information;
· Enhance MHI and UHI to record visited PSCell information for the frequent PSCell addition/change;
· Optimization to reduce XN interface signaling overhead by reporting subsequent CPAC configuration updates in chronological order (e.g., as a list);
· For CHO with candidate SCGs:
· Enhance RLF Report, SHR, SPR and SCGFailureInformation message to include failure and near failure information;
· Configuration optimization in case of CHO-only/CHO+target SCG and CHO+candidate SCGs configured simultaneously.
SON/MDT Enhancements for NES
Proposal 2: Support SON/MDT enhancements for Rel-18 NES and the following bullet can be considered:
· Enhance RLF report, SHR for CHO/HO in Rel-18 NES.
SON/MDT Enhancements for NTN
Proposal 3: Support SON/MDT enhancements for Rel-17/18 NTN and the following bullets can be considered:
· Enhance RA report for NTN;
· Enhance RLF Report/SHR enhancement for time/location based CHO for NTN-NTN mobility.
SON/MDT Enhancements for Slicing
Proposal 4: Support SON/MDT enhancement for slicing and the following bullets can be considered:
· Optimize slicing deployment to avoid PDU session reject/release caused by slicing unavailability;
· Enhance MHI report for slicing.
Rel-18 leftover issues
Proposal 5: Rel-18 leftover issues to Rel-19 may include:
· MHI Enhancement for SCG Deactivation/Activation.
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