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1	Introduction
RAN plenary decided during RAN#103 to support further data collection for Self-organizing Networks (SON). One of the topics that was endorsed was the SON enhancements for Non-terrestrial networks. 
During RAN3#123-bis, the following agreements were taking based on prioritizing of topics:
- 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.

This paper proposes relevant topics for SON related enhancements for NTN. We propose the following areas where SON can be improved to better support Non-terrestrial Networks, namely MDT related enhancements, RACH-less related enhancements and RLF related enhancements.
2	Discussion
2.1 MDT related enhancements for NTN
Using the existing MDT framework in an NTN network requires further considerations and enhancements to cope with the specificities of NTN. One of the key differences between the NTN and the TN networks is the fact that, compared to the TN, in NTN the mapping between the coverage of an NTN cell and the geographical area covered by that cell changes over the time. Indeed, as a satellite follows its orbit the coverage of the satellite cells swipes the surface of the earth meaning that, at two different points in time the same geographical area may be covered by two different NTN cells.  In this context it may be difficult to define an Area Scope for MDT that enables measuring the NTN service coverage in a given geographical area. It is therefore proposed to extend the definition of the MDT Area Scope to enable collection of immediate and logged MDT measurements for the NTN coverage in a specific geographical area.
Proposal 1: RAN3 to extend the definition of the MDT Area Scope to enable collection immediate and logged MDT measurements for the NTN coverage in a specific geographical area.
The Area Scope of MDT needs specific enhancements related to indicate to the UE, that the MDT has to be collected in NTN networks. To do so, we need to add an NTN wide indicator in the Area Scope of MDT. This will allow the network to indicate to the UE to collect MDT only in NTN. There is currently no method in the specifications to indicate that MDT must be collected in a specific type of network, NTN in this case. This will allow an operator to build a coverage map of NTN network and detect problems specific to that type of RAT. 
Other options such as indicating the CGI of the cell can be used, however they have an upper limit on the number of identifiers and as such is unsuitable for this scenario. 
Proposal 2: Include NTN wide indication in the MDT Area Scope to enable MDT collection .
Another aspect of NTN that requires further consideration with respect to MDT is the reporting of UE MDT measurements. Indeed, compared to TN, reporting of UE measurements over the NTN uplink comes with a much higher energy cost on the UE side. This cost is the natural consequence of the fact that for the NTN uplink the distance between the transmitter (the UE on the surface of the earth) and the receiver (the satellite high in orbit) is an order of magnitude higher compared to the distance between the transmitter and the receiver in case of TN uplink (e,g.,  hundreds/thousands of km for NTN vs hundreds/ thousands of meters for TN). In this context and whenever possible, it is preferable to avoid wasting UE’s battery on sending the MDT reports while the UE is under the service coverage of a NTN and to differ these reports for the times when the UE moves back under the coverage of a TN.
Proposal 3: RAN3 to extend the MDT framework to enable instructing the UE and/or the network to avoid triggering UE reporting of MDT measurements while the UE is connected to NTN.
2.2 RLF related enhancements for NTN
Current RLF framework has been standardized with terrestrial networks in mind. When a UE declares RLF when in an NTN cell, there are currently no mechanisms to log NTN specific information in the RLF report. Thus, the network, upon receiving this RLF report, cannot fix any specific issues that a NTN network might have. 
Certain addition of NTN related information in the RLF report, for e.g. ephemeris information, NTN related causes such as SIB19/SIB35 failures, can help the network determine the RLF cause. This is critical to ensure a better non-terrestrial network functioning. 
Some might argue that RLF falls more under RAN2 work, however it is good to keep in mind that RAN2 has very little time to discuss SON related topics during rel-19. Additionally, RAN3 is the leading group for the WI so we think it is prudent to start discussion early and report our outcomes to RAN2.
Observation 1: RAN2 has limited time to discuss SON related topics in rel-19 and RAN3 is the leading group for the WI. 
Proposal 3: RAN3 to agree on what additions are needed in the RLF Report and to send an LS to RAN2 with final decision.
Adding the ephemeris data to the RLF report will allow the network to deduce the position of the satellite during which the RLF occurred, helping the network to detect errors.
Proposal 4: Include ephemeris information present at the UE when RLF occurred to the RLF report.
The current cause values recorded in the RLF report are missing important values related to the non-terrestrial network and must be added. This will allow the network to accurately determine the cause of RLF. One example is the RLF due to failure in receiving SIB19/SIB35 in NTN and this should be added to the cause value in RAN3 and RAN2.
Proposal 5: Extend cause values to indicate SIB19/SIB35 failure at the UE.
Another cause value for HO/RLF is the indication that the HO was performed using a satellite switch with re-sync procedure that was standardized for NTN in rel-18. 
Proposal 6: Extend cause values to indicate failure/handover at the UE occurred during the satellite switch with re-sync procedure.
2.3 RACH-less related enhancements for NTN 
RACH-less handover was standardized in rel-18 for Non-terrestrial networks that was further applicable to other WIs such as mobile IAB among others. RACH-less for non-terrestrial networks needs to be optimized as SON enhancements for RACH-less were not considered previously. RACH-less optimizations are also being discussed in other Agenda Items, therefore we propose the following. 
Proposal 6: RAN3 to discuss SON related enhancements for RACH-less procedure for NTN.
Proposal 7: Stage-2 and stage-3 discussion of RACH-less enhancements should be discussed in the MRO for LTM agenda item.
3	Summary 
SON enhancements for NTN were discussed and the following observation and proposals were made:
Proposal 1: RAN3 to extend the definition of the MDT Area Scope to enable collection immediate and logged MDT measurements for the NTN coverage in a specific geographical area.
Proposal 2: Include NTN wide indication in the MDT Area Scope to enable MDT collection .
Proposal 3: RAN3 to extend the MDT framework to enable instructing the UE and/or the network to avoid triggering UE reporting of MDT measurements while the UE is connected to NTN.
Observation 1: RAN2 has limited time to discuss SON related topics in rel-19 and RAN3 is the leading group for the WI. 
Proposal 3: RAN3 to agree on what additions are needed in the RLF Report and to send an LS to RAN2 with final decision.
Proposal 4: Include ephemeris information present at the UE when RLF occurred to the RLF report.
Proposal 5: Extend cause values to indicate SIB19/SIB35 failure at the UE.
Proposal 6: Extend cause values to indicate failure/handover at the UE occurred during the satellite switch with re-sync procedure.
Proposal 6: RAN3 to discuss SON related enhancements for RACH-less procedure for NTN.
Proposal 7: Stage-2 and stage-3 discussion of RACH-less enhancements should be discussed in the MRO for LTM agenda item.
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