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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. 
This paper proposes relevant topics for SON related enhancements for NTN. We propose three areas where SON can be improved to better support Non-terrestrial Networks. The three areas are MDT related enhancements, RLF related enhancements and finally UHI enhancements.
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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.
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.
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.
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. 
RAN3 to discuss enhancing the RLF report framework to support RLFs that occur in NTN networks.
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.
RAN2 has limited time to discuss SON related topics in rel-19 and RAN3 is the leading group for the WI. 
RAN3 to agree on what additions are needed in the RLF Report and to send an LS to RAN2 with final decision.

2.3 UHI related enhancements for NTN
The final aspect we would like to introduce in the paper is the collection of UE history information (UHI) for NTN. UE history information is network side collection of history of cells that the UE has visited. Initially, this was used to detect and avoid ping-pong. However, this application of UHI has expanded to other use-cases such as trajectory prediction and so on. 
Upon successful HO of a UE, the network records the CGI, time stayed, cell type and HO cause value. This UHI needs to be enhanced to indicate to the network that the cell type the UE was in, was a NTN cell. The obvious way of doing this is to enhance the Cell Type IE in UHI to denote that the cell is an NTN cell, in addition to the legacy values of {verysmall, small, medium, large}.
Add “Non-terrestrial” to Cell Type for indicating the NTN cell in UHI. 
The cells in a non-terrestrial network may be moving as opposed to the generally static deployment of a terrestrial network. Thus, one of the new handovers causes that might occur is because the cell moved away from the UE, as opposed to the opposite in a terrestrial network. This needs to be added as a cause value in UHI.
Enhance Cause value to reflect cell mobility in an Non-terrestrial network.
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SON related enhancements for NTN were discussed and the following observation and proposals are made:
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.
1. 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.
1. RAN3 to discuss enhancing the RLF report framework to support RLFs that occur in NTN networks.
1. RAN2 has limited time to discuss SON related topics in rel-19 and RAN3 is the leading group for the WI. 
RAN3 to agree on what additions are needed in the RLF Report and to send an LS to RAN2 with final decision.
1. Add “Non-terrestrial” to Cell Type for indicating the NTN cell in UHI. 
1. Enhance Cause value to reflect cell mobility in an Non-terrestrial network.
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