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1	Introduction
[bookmark: _Toc474247438]At RAN plenary meeting #102, a Rel.19 WI was approved for further SON development. Among others, it requires RAN3:
·  Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
In this paper we consider possible enhancements for the NTN networks.
2	Discussion
2.1	NTN networks
The evolution of telecommunication technologies, the ever-increasing demand for new services, and the exponential growth of smart devices fuel the development of Non-Terrestrial Networks (NTNs) as an effective solution to complement terrestrial networks in providing services over uncovered or under-served geographical areas. As defined by the 3rd Generation Partnership Project (3GPP) in [1], an NTN is a network where spaceborne (i.e., GEO, MEO, LEO) or airborne (i.e., UAS and HAPS) vehicles act either as a relay node or as a base station, thus distinguishing transparent- and regenerative- satellite architectures. The uniqueness of NTNs is the capability to offer wide area coverage by providing connectivity over areas that are expensive or difficult to cover with terrestrial networks (i.e., rural areas, vessels, airplanes). Therefore, the NTN represents a coverage extension for the terrestrial network in a world market where customer needs are radically changing. Indeed, the demand for different services is steadily growing due to the ever-increasing number of devices connected to the Internet.
In the Next-Generation Radio Access Network (NG-RAN), new interfaces and protocols are added to support NTNs. An NTN platform may act as space mirror or gNB in the sky. Consequently, two satellite-based NG-RAN architectures are distinguished: transparent and regenerative. In the latter case, the NTN platform may implement partial or full gNB functionalities depending on whether the gNB functional split (i.e., the gNB consists of central and distributed units is considered or not. 
Fig.1 shows the transparent satellite-based architecture where the NTN platform relays the NR signal from the NTN gateway to the NTN terminal and vice versa. The Satellite Radio Interface (SRI) on the feeder link is the same as the radio interface on the service link (i.e., NR-Uu). The NTN gateway can forward the NR signal of the NR-Uu interface to the gNB. One or more transparent satellites may be connected to the same gNB on the ground.
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Fig. 1
Fig. 2 shows the regenerative satellite-based architecture where the NTN platform has onboard processing capabilities to generate/receive the NR signal to/from the NTN terminal. The NR-Uu interface is on the service link between the NTN terminal and the NTN platform. The radio interface between the NTN platform and the 5G Core Network (5GC) is NG that is over SRI in the air path between the NTN platform and the NTN-gateway. Inter-Satellite Links (ISL) are transport links between NTN platforms.
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Fig. 2
2.2	SON applications
At the first step, one may note the way the objective is defined in the WID: it declares MRO enhancements may be developed for “intra-NTN mobility”. Thus, the plenary explicitly declares that NTN-TN mobility shall not be considered in the WI.
Proposal 1: RAN3 observes the limitation of the WID and works on solutions for intra-NTN mobility only.
SON solutions in NR networks focus on two key groups of solutions:
· MRO, which helps address suboptimal mobility configurations that lead or may lead soon to failures;
· MLB, which helps deal with congestions by enabling load distribution among neighbour cells.
In classic networks, MRO monitors executed handovers and enables reporting failed or nearly-failed executions to the source nodes. Those, after accumulating necessary statistics, can possibly apply necessary action. MRO also helps filtering out failures that are not caused by the mobility settings and thus avoid unnecessary corrections. This mechanism has always been based on the assumption that the access network is stable: cells are provided from a fixed locations and can collect information from mobile users that roam over their serving areas as long as it is needed (the only considered dynamism was related to relatively small cell border changes or cell switching off).
In case of NTN, the cell moves in a perfectly predictable manner while UE mobility can be considered negligible. Handovers are therefore based not on radio signal reporting but rather on timing. The latter does not mean a handover cannot fail: due to temporary conditions (e.g. clouds, rain) radio propagation may change and thus timed handover may fail. This may require MRO to adjust the condition to prepare and trigger inter-satellite handover. The existing MRO mechanism may not be sufficient, either, in case of moving cells.
Proposal 2: MRO for intra-NTN mobility shall be discussed to enable handling of local and temporary propagation changes (e.g. due to clouds, rain etc.).
Applicability of MLB to NTN deployment is more questionable: in theory, an NTN cell may become overloaded and seek support from its neighbours. This scenario seems, however, very unlikely: NTN cells are supposed to offer auxiliary coverage and thus chances that they have to handle large populations of UEs are very low. Also, the situation where such large population is distributed over big enough area, so that intra-NTN load balancing is possible (while the TN cannot be used), seems very improbable.
On the other hand, even if such scenario does occur, the existing mechanism is still in place: NTN cells can exchange load information and possibly delay or accelerate HO decisions to move fraction of UEs to less loaded cells.
Proposal 3: SON MLB mechanism for active UEs may not be needed in case of NTN deployments. RAN3 shall review scenarios that may be specific to NTN deployments only.
3	Conclusions
In this paper, we discuss the scope of the work that may be needed to enable SON features for NTN deployments. We propose what follows:
Proposal 1: RAN3 observes the limitation of the WID and works on solutions for intra-NTN mobility only.
Proposal 2: MRO for intra-NTN mobility shall be discussed to enable handling of local and temporary propagation changes (e.g. due to clouds, rain etc.).
Proposal 3: SON MLB mechanism for active UEs may not be needed in case of NTN deployments. RAN3 shall review scenarios that may be specific to NTN deployments only.
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