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Introduction
In RAN2#113e, the following agreements were captured regarding satellite ephemeris [1]:
The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris. FFS how would they differ regarding e.g. the required accuracy or signalling impact.    
Consider pre-configuration in uSIM, NAS, SIB and RRC signalling for providing the NTN ephemeris. Further discussion depends on the agreed ephemeris contents.  
This contribution discusses signalling aspects of satellite ephemeris data an prioritization of neighbouring cell ephemeris for inter-satellite mobility and cell reselection.
Discussion
From RAN1#104e, the following was agreed concerning ephemeris representation in NTN [2]:
· RAN1 to support satellite ephemeris broadcast based at least on one of the following format options:
· Option 1: Ephemeris format based on satellite position and velocity state vectors
· FFS: Details on state vectors formats 
· FFS: Details on time reference provisioning/format
· Option 2: Ephemeris format based on orbital elements
· FFS: Details on orbital elements formats 
· FFS: Details on time reference provisioning/format
· FFS: Whether down-selection is needed or both options are supported
In RAN2#113e [1], the methods to signal the ephemeris representations where discussed. Options agreed to be further considered include pre-configuration in uSIM, NAS, SIB, and RRC signalling, however further discussion depends on agreed ephemeris contents. 
Satellite ephemeris data in general provides information about where the satellite is, and information to predict where it will be in the future (e.g. via position, velocity or orbit). This information is common to all UEs served by the satellite. Considering the potentially very large cell sizes and number of UEs served by one satellite, providing this information in a dedicated manner (e.g. via RRC signalling) would introduce a huge amount of overhead providing redundant information to different UEs. Furthermore, given the importance of ephemeris to time/frequency synchronization, UE must have some way of obtaining the ephemeris data as it may not have the means to receive dedicated signalling yet (e.g. RRC connection). Although certain information such as orbital characteristics may be UE specific (e.g. based on the set of orbits a UE supports), considering the possibly large amount of data necessary to describe many orbits it may be better pre-provisioned. However, this may be further discussed once RAN1 concludes on the ephemeris format.
Proposal 1:	Ephemeris data is broadcast in SI as baseline. FFS if any dedicated signalling is necessary based on RAN1 conclusion.
It was also agreed in RAN2#113e that NTN ephemeris is divided into serving cell’s and neighbour’s ephemeris. Since many cells can originate from a single satellite, the ephemeris for the serving and neighbouring cell may be the same. The primary use of differentiating the serving and neighbouring cells ephemeris is if the neighbouring cell originates from a different satellite, in which case knowledge of the neighbouring cell would be important for time/frequency synchronization. Details of how the UE is aware that ephemeris belongs to neighbouring cell can be further studied once RAN1 concludes representation discussion.
Proposal 2:	Prioritize further study of neighbouring cell ephemeris for inter-satellite mobility and cell reselection.
Conclusion
In this contribution the following proposals are made concerning satellite ephemeris in NTN:
Proposal 1:	Ephemeris data is broadcast in SI as baseline. FFS if any dedicated signalling is necessary based on RAN1 conclusion.
Proposal 2:	Prioritize further study of neighbouring cell ephemeris for inter-satellite mobility and cell reselection.
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