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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the WID of NTN [1], the following control plane procedures enhancements should be specified (see TR 38.821)
· Idle mode: 
· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)
· Definition of NTN (satellite/HAPS) cell specific information in SIB
We notice that one new assistance information, satellite ephemeris, is mentioned. Compared to the terrestrial network, NTN involves satellites to expand the coverage of network. The information about satellites can be useful for controlling procedures. In this contribution, we discuss the usage of satellite ephemeris information in control plane procedures.
2. Discussion
At RAN2#111 meeting, the remaining issues left for satellite ephemeris are highlighted in the following agreements:
Agreements:
1. Cell selection / reselection in NR is the baseline in NTN idle mode procedure.
2. Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means). FFS when this ephemeris based cell selection / reselection can be used. FFS whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN
3. The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).
The first question is the understanding of satellite ephemeris. In TR 38.821, there are two form of satellite ephemeris:
Option 1: Orbital parameters, e.g. semi-major axis, eccentricity, inclination, right ascension of the ascending node, argument of periapsis, mean anomaly at a reference point in time, and the epoch. The first five parameters can determine an orbital plane, and the other two parameters are used to determine exact satellite location at a time.
Option 2: Location of satellite in coordinates (x,y,z), e.g. ECEF coordinates. For anything else than GEO, additionally a velocity vector (vx, vy, vz) and again a reference point in time are needed.
In the email discussion of [NTN] Idle mode issues [1], 26 companies expressed their preference of the format of the satellite ephemeris. According to the discussion result, both options have more than 10 companies to support. Option 1 provides more information for UE to extrapolate the satellite trace, position in the future. The information does not need to update very frequently. However, the calculation is complicated for UE to implement. UE needs new capability to support this function. Option 2 is more direct to satellite position. But along with the moving of satellites, especially LEO with high speed, the coordinates may be outdated in a short period of time. The signaling overhead of Option 2 is more than Option 1. 
We think Option 1 is a long term information for UE to extrapolate the trace of satellites. UE can predict which satellite will be suitable to camp on. It is useful for NTN based cell selection/reselection strategy. Option 2 provides the exact position of satellites. For the purpose of time and frequency compensation, UE needs to know the current information of satellites. But the information maintains valid for a short term, the update overhead is higher. Thus, we think two options should be supported for different use cases.
Proposal 1： Use orbit parameters (Option 1) as long term information for cell selection/reselection strategy.
Proposal 2： Use location of satellite in coordinates (Option 2) as short term information for time and frequency compensation.
We think satellite ephemeris only provides the location information of satellites. In LEO scenario, it is still unknown with earth fixed beams or moving beam. However, indicating the earth fixed beam or moving beam is important for cell selection/reselection. UE should camp on the satellite with moving beam longer than with fixed beam. Thus, another assistant information about beam is needed to transport to UE together with satellite ephemeris. 
Proposal 3： Indicate the earth fixed beam or moving beam in LEO scenario together with satellite ephemeris.
3. Conclusion
In this contribution, we analyze the usage of satellite ephemeris and have the following observations and proposals:
Proposal 1： Use orbit parameters (Option 1) as long term information for cell selection/reselection strategy.
Proposal 2： Use location of satellite in coordinates (Option 2) as short term information for time and frequency compensation. 
Proposal 3： Indicate the earth fixed beam or moving beam in LEO scenario together with satellite ephemeris.  
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