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1
Introduction

One objective of SON/MDT Phase 4 is to specify data collection enhancement in NR standalone and MR-DC for some Rel-17/Rel-18 new features. Including SON/MDT enhancement for intra NTN mobility. This contribution discussed further for the NTN mobility objective. As planed, this meeting will 
· Continue stage-2 and stage-3 discussion and support for the SON/MDT enhancements 

· Coordinate with other working groups, and send the LS if needed

· Update BL CRs if needed.
2
Discussion

In the last meeting, the agreements were made:

· Logged MDT enhancement based on scenarios to be worked first, work on immediate MDT if time allows.

· MRO mechanisms for intra-NTN should be addressed based on failure scenarios first, work on near failure scenarios later.
2.1 MDT enhancement

The existing logged MDT configuration mainly includes TR, TRSR, Area Configuration and MDT PLMN List. The Area Configuration contains cell List, TAC list or TAI list. It is a choice IE. 

When a Logging Area is configured, logged MDT measurements are performed as long as the UE is within this logging area. If no logging area is configured, logged MDT measurements are performed as long as the RPLMN is part of the MDT PLMN list. Triggering for the logging in NR can be periodic measurement trigger or event-based trigger. For the periodic trigger, the logging interval is configured from ms320 to ms61440. The logged MDT records RSRP, RSRQ for per cell level and per SSB level. 

The first proposed enhancement is to enhance the area scope. The cell coverage for a satellite cell is very big and the movement of UE can be ignored compared to the coverage of satellite cell. So probably a smaller granularity is needed for the logging area. However on the other hand, although the coverage of satellite cells is large, but logged MDT can be configured for periodic measurement with a duration period. In addition, the location of the UE where the measurement is performed can be reported in the logged MDT. For NR, the SSB quality can be measured in addition to the cell quality. When the cell coverage is large, the consequence is the area scope only contains one Cell ID, not a Cell ID list. Therefore it seems that the large coverage of cell will not have an impact on MDT measurement and reporting.

For Logged MDT, the configuration is done in cells of the same RAT type. However, measurements included in the logged MDT report comprises of measurements from the same RAT type (serving cell measurements, intra-frequency and inter-frequency neighbor cell measurements) and different RAT types (inter-RAT neighbor cell measurements). For the NTN logged MDT, if only consider the intra-NTN mobility, then the UE only measures neighboring cells that are satellite cells. It can be leave to UE implementation.
Another enhacement is about the reporting of the logged MDT. Currently, the UE reports the indication at every transmsition to RRC connected mode upon connection to NR and RPLMN is equal to a PLMN in the MDT PLMN list. For the R18 NTN, the gNB is on the ground, we think there is no need to restrict the reporting of logged MDT record to the NTN cell only.

Proposal 1: Reuse existing Area Sceop for the logged MDT.

2.2 RLF enhancement
If the time-based or location-based is configured independently, basically the current definition and detection method can be re-used to determine whether time-based or location-based is suitable the information included in the Rreport Failure Report. 
Time-based condition (CondEvent T1) is configured with a T1-threshold and a duration. Success handover should be executed from the T1-threshold to T1-threshold plus duration.  
For too early CHO execution, the time-based condition is executed in source cell (e.g. cell 1), successful handover to the target cell (e.g. cell 2) but RLF occurs soon in cell 2. The UE reported RLF is forwarded to the cell 2 with the timeConnFailure and related cell identifies. As the cell 2 has the UE context thus make the decision of “too early CHO execution” and notify the result to the cell 1 via Handover Report procedure over Xn or the Uplink RAN Configuration Transfer procedure over NG. 
Another case for too early CHO execution is made but the UE has handover failure to the target cell. The connection is re-established in the source cell. Then the UE reports the RLF to the source cell. From the UE reported timer and UE context, the source cell can detect the probem is too early CHO execution. 

With the similar concept, the network can deduce too late CHO execution and handover to wrong cell based on the UE reported timer and sotred UE context. 
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Location-based condition (CondEvent D1 in R17 and CondEvent D2 in R18) is configured with referenceLocation1 and referenceLocation2. Success handover should be executed when distance between UE and referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a referenceLocation2 becomes shorter than configured threshold distanceThreshFromReference2. Currently, the LocationInfo IE included in the RLF report. From this UE reported location, the serving cell can deduce the problem why the RLF occur. 
The actual reconfiguration of the CHO parameters is performed by the NG-RAN node controlling the cell where the mobility configuration caused the failure. This cell was found by the UE reported cell identiy. For NTN cell, different satellites can be configured with the same cell identity (same PCI, same ECGI), the gNB on the ground can not find the correct satellite only from the UE reported cell identity. Thus it is beneficial to provide the ephemeris information where the mobility configuration is configured or the RLF occurs from the UE in the RLF report. However consider the relationship between ephemeris and time is fixed. The time when the RLF occurs can be provided instead. 

Proposal 2: Include time information when the RLF occurs into the RLF report.

For NTN, normal configuration is the time-based or location-based is configured together with a measurement trigger. This is a new scenario where the UE is configured with two triggers. If either trigger meets the CHO execution condition, it can trigger the UE to select a new cell. 
When only one trigger fullfills, assume the measurement trigger is executed, in case there is radio link failure, the radio link failure is caused by the measurement trigger. While if the timer-based CHO is executed, in case there is radio link failure, the failue maybe because the timer-based configuration is not proper or both timer-based/location-based trigger and measurement trigger are not proper. Therefore, it is beneficial to provide which trigger causes the CHO execution from the UE in the RLF report.
Proposal 3: Include CHO execution trigger into the RLF report.

3
Conclusion
This contribution discussed the definion, the scenarios and the overall soluton on MRO for CHO. We have the following observation and proposals:
Proposal 1: Reuse existing Area Sceop for the logged MDT.

Proposal 2: Include time information when the RLF occurs into the RLF report.

Proposal 3: Include CHO execution trigger into the RLF report.
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