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1 Introduction
In RAN2#106, it was agreed to trigger email discussion [1] to treat cell selection/reselection issues in NTN as following: 

	[bookmark: returnpoint][106#74][NR/NTN ] Cell Selection/reselection (LG)
-	Phase 1: Capture issues and scenarios (e.g. moving beams within the same network) we want to focus on related to cell selection 
-	Phase 2: Capture and discuss the solutions proposed in RAN2 contributions so far
	Intended outcome: TP capturing issues and solutions
	Deadline:  June 28, 2019





A satellite forms multiple beams projecting on Earth. Each beam covers a certain area on earth. As the LEO satellite is moving, these beams are also actually moving with time. This means, if a UE is static on earth to receive the signal from a satellite, the serving beam of a UE will be changing over time. A beam is actually the coverage through a set of antenna elements. For different set of antenna elements, the formed beam on Earth can be adjusted to reduce overlapping between beams. In this contribution we point how satellite ephemeris can assist cell re-selection in NTN.
2 Discussion
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[bookmark: _Ref7597529]Figure 1: LEO-satellite movement with cells sweeping over earth's surface

In terrestrial networks, cells are fixed, but UEs might be mobile according to different trajectories.  Thus, for idle mode mobility management, UE selects (or re-selects) the best cell. On the other hand, the situation is quite different in NTN, especially for LEO satellites [2, 3]. As shown in Figure 1, most of the LEO satellites travel at some speed relative to the earth. Thus, for LEO satellites, the cells are moving over time, albeit in a predictable manner.
Observation 1: In NTN, LEO satellites are moving over time, relative to the earth, albeit in a predictable way.


2.1 Using Satellite Ephemeris for Assisting Cell Re-selection

During initial access, the assistance information corresponding to the serving beam can indicate the following information of the beams around the potential trajectory due to the satellite movement:
· Physical cell IDs of the beam candidates as the next beam (first tier)
· Physical cell IDs of the beam candidates as the beam after next beam (second tier)
· SSB information of the beam candidates as the next beam (first tier)
· The starting frequency domain position 
· Periodicity and symbol offset
· SSB information of the beam candidates as the beam after next beam (second tier)
· The starting frequency domain position 
· Periodicity and symbol offset
· The difference of the frequency pre-compensation value between the serving beam and the beam candidates as the next beam (first tier)
· The difference of the frequency pre-compensation value between the serving beam and the beam candidates as the beam after next beam (second tier)
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Figure 2: Beam trajectory and next cell information

As an example, let’s assume the UE is in beam 6 (see figure below). The assistance information indicates the information of beam 2 and beam 7, which are the candidates of next beam on 1st tier. It can also indicate the information of beam 3 and 11 which are the candidates of the beam after next beam on 2nd tier. Assuming UE knows its location and knows beam spot centre location, the UE in beam 6 may predict next beam is beam 7, then beam 3. This assistance information can be delivered through SIB. 
Proposal-1: Ephemeris based assistance information, including physical cell Identity and the SSB configuration of the next cell(s) can be indicated in SIB for cell re-selection in NTN. UE can use this next cell information for faster cell re-selection in RRC idle state. 

3 Conclusions
In this contribution we point how satellite ephemeris can assist cell re-selection in NTN.


Observation 1: In NTN, LEO satellites are moving over time, relative to the earth, albeit in a predictable way.

Proposal-1: Ephemeris based assistance information, including physical cell Identity and the SSB configuration of the next cell(s) can be indicated in SIB for cell re-selection in NTN. UE can use this next cell information for faster cell re-selection in RRC idle state.
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