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1
Decision/action requested

The group is asked to discuss and approve the proposal.
2
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3
Rationale

This document proposes to add a solution to TR 28.808 [1] for the management of NGSO regenerative and transparent satellite components. This solution will be based on solutions introduced in TR 38.821 [2] for the prevention of PCI conflicts and PCI confusion and continuous NCR reconfigurations, caused by the constant motion of MEO and LEO satellites without earth fixed beams.  Since the beams of transparent and regenerative satellite components are not stationary with respect to ground in all cases, the cell coverage of a non-terrestrial RAN may also be moving over the earth’s surface. The cell coverage may therefore continuously overlap with different terrestrial gNBs. This solution suggests to use the SON functions for the 5GS specified in [3].
4
Detailed proposal

	1st modified section
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7
Potential Solutions

7.1
Potential solutions for the management of satellite components
7.1.x
Potential solutions for the management of NGSO regenerative and transparent satellite components

7.1.x.1
Solution #1: Prevent PCI conflicts, PCI confusion and continuous NCR-reconfigurations by using SON functions 
Satellite RAN can be comprised out of either LEO, MEO, GEO satellites or a combination of these three. LEO and MEO satellites do not have a fixed position relative to the earth and travel at high speed in trajectories around the earth. The possible satellite beam coverage area may therefore change in a continuous fashion, as can also be seen in Figure 7.1.x.1. This is also described in more detail in annex A.2.

A LEO, MEO or GEO satellite can either be working in transparent mode or in regenerative mode. When a satellite is configured in transparent mode, no data processing will be done locally in the satellite. The incoming signal will be received, amplified, and transmitted back to earth. A regenerative satellite may actually demodulate/decode and process the incoming signal before sending data back to earth. A regenerative satellite may therefore embark a gNB/gNB-DU/gNB-CU and use inter satellite links to communicate with other satellite gNBs. A transparent satellite may be coupled to a gNB which is located on earth, this gNB will use a satellite gateway to transmit to the satellite which reflects the signal back to earth. 

In case of MEO and LEO satellites with moving beams the cell coverage may not be fixed to a specific location on earth, and since the possible coverage area of a satellite may even span multiple countries, it would be possible that the neighbouring (terrestrial) cells of the satellite gNB will change continuously. This may result in continuous NCR reconfigurations and PCI conflicts and/or PCI confusion since the NTN cell coverage may overlap with terrestrial RAN. This effect is also described in clause 8.5.3 from TR 38.821 [9]. 
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Figure 7.1.X.1: Example of a MEO or LEO satellite flying over multiple geographical areas. Here it is assumed that the TAC will be fixed on earth. Picture from TR38.821 [9]
To prevent these issues, it would be possible to use/extent the SON ANR and SON PCI re-configuration functions from TS 28.313 [y] and adapt these to support continuously moving cells. This way, the PCI re-configuration procedure may deconflict PCI’s when an PCI conflict happens between an NTN cell and a terrestrial cell. The ANR could be used to automatically configure new neighbouring cells when the NTN cell coverage moves over the earth atmosphere. The SON ANR and SON PCI functions should be fast enough to keep up with the moving satellites which may have new neighbouring cells every 5-30 seconds.
In case of GEO satellites or MEO and LEO satellites with earth fixed beams, there is no need to adapt the SON ANR and SON PCI re-configuration functions since the coverage area of the satellite RAN will be fixed to a geographical area on earth’s surface.
	End modified section
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