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Introduction
In the RAN plenary #80 meeting, a new RAN3 SI on “solutions evaluation for NR to support Non Terrestrial Network” was approved [1]. The objectives of the SI for Layer 2 and above, and RAN architecture are reported as follows:
· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers between some non-terrestrial space-borne vehicles (such as Non Geo stationary satellites) that move at much higher speed but over predictable paths [RAN2, RAN1]
· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks (e.g. handling of network identities) [RAN3]
· Paging: procedure adaptations in case of moving satellite foot prints or cells
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In this contribution, we discuss the impact of rapid motion of satellite in Non Terrestrial Network (NTN).
Discussion
Referring to [2], the following table show the characteristics of airborne or space-borne vehicles (i.e., base station in 3GPP).
	Characteristics
	Geostationary satellites
	Non-Geostationary satellites
	Airborne platforms

	Altitude
	35 786 km
	Low Earth Orbiting satellites: From 600 km up to 1500 km
Medium Earth Orbiting satellites: From 7000 up to 20000 km
	Typically from 8 to 50 km

	Motion
	Typically within a cube of 50-100 km side around the theoretical orbital position fixed in terms of elevation/azimuth with respect to a given earth point
	We shall assume here only circular orbits around the earth
	Typically in motion within TBD km from the notional station keeping position fixed in terms of elevation/azimuth with respect to a given earth point

	Elevation angle (NOTE 1)
	Typically more than 10° for user terminal and more than 5° for gateways

	NOTE 1:	The minimum Elevation angle refers to the minimum angle under which the airborne/spaceborne platform can be seen by a terminal. Below is a summary table of minimum elevation angles for different types of satellite and aerial based systems applications.



In the traditional cellular networks, the location of base station is fixed and UE moves, but in NTN space/aerial vehicles may move rapidly while the UE may be motionless. According to [2], a LEO satellite on a 2-hour orbit is in view of a stationary UE from horizon to horizon for about 20 minutes. Since each LEO satellite may have many beams, the time such a UE stays within a beam is typically for only a few minutes. As a result, rapid motion of base station in NTN will bring challenges for handover and paging.
· Impact on handover
In NTN based on NGSO satellites, the serving beam or satellite switches very quickly, then the handover procedure has to be executed quickly otherwise UE may loss data. However, frequent handover will lead to high measurement overhead for UEs and high resource and data forwarding overhead. 
Observation 1: Frequent handover will lead to high measurement overhead for UEs and high resource and data forwarding overhead
Therefore, RAN2 should discuss how to reduce the measurement overhead for UEs and resource and data forwarding overhead.
Proposal 1: RAN2 should discuss how to reduce the measurement overhead for UEs and resource and data forwarding overhead.
· Impact on paging
In Non-GEO satellite access network, a UE camps on a beam of a satellite, but as beams move, it ends up camping on different beams and different satellites over time even though UE may not have moved. The time of UE staying in one beam will be very short because of rapid motion of satellites. According to the current NR TAU mechanism, UE will perform TAU frequently. The frequent TAU will leads to the wasting of UE’s power and network’s resource. Therefore, RAN2 should discuss how to solve issues induced by frequent TAU.
Propose 2: RAN2 should discuss how to solve issues induced by frequent TAU.
Conclusion
In this contribution, we discussed the impact of rapid motion of satellite in Non Terrestrial Network (NTN), and we get the following observation and proposals:
Observation 1: Frequent handover will lead to high measurement overhead for UEs and high resource and data forwarding overhead
Proposal 1: RAN2 should discuss how to reduce the measurement overhead for UEs and resource and data forwarding overhead.
Propose 2: RAN2 should discuss how to solve issues induced by frequent TAU.
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