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Introduction
One of the RAN2-lead objectives in the NTN WID [1], [2] is 
· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information). 
In this contribution, we provide our views on the topic of ephemeris database and methods that can be utilized to provide this information to the UE.  
Discussion
The ephemeris is a publicly available database as described in Annex A of [3] that includes all the key parameters of commercial satellites to describe their location and behavior. It is typically expressed in ASCII two-line element format in two 70 column lines. Two basic formats of expressing co-ordinates exist 

· Using orbital parameters or
· Using PVT co-ordinates

While RAN1 and RAN2 debate on which of the parameter formats is better over the other, it is universally agreed that having information from this database at the UE is very beneficial. 

Observation 1: Ephemeris database at the UE is very useful for both idle mode and connected mode procedures in non-terrestrial networks. 

In parallel an alternate discussion ongoing is on how this information has to be disseminated to the UE. Two mechanisms are being discussed. 
· Pre-provisioning the entire data base using modifications to some of the existing methods 
· Define new broadcast mechanisms to provide the serving and neighbor cell information 
Considering that the information available in the entire ephemeris can be used in some form to derive very useful information about the satellite trajectory with the added advantage that the information does not change frequently, a pre-provisioning mechanism is highly preferable. This mechanism will also have the advantage of leaving the basic procedures of cell selection up to the UE and the network not having to frequently broadcast information that can easily be derived saving a lot of broadcast bandwidth. The latter statement is especially true for the cases of LEO configurations where modifications to the serving and neighbor cells happen frequently (in the order of minutes). Even in these situations, the high frequency of broadcasting information to the UE when it can be derived from an existing database is a more easily preferred option.  

Proposal 1: RAN2 to consider existing pre-provisioning and pre-configurations mechanisms of NTN ephemeris data with higher priority.  

Another important advantage of the pre-provisioning mechanism of the entire database to the UE is that UE can choose the parameters that are of importance to it. This also makes it advantageous by not having to develop protocols for additional parameter requests from the UE or waste RAN2 time in identifying which of the parameters in ephemeris are more useful to be broadcasted over the other. There would also not be any need to discuss the precision with which this information need to be provided. A final advantage with this mechanism is that there would not be any need to introduce broadcast parameters to indicate if the satellite configuration is LEO or GEO or HAPS. The UE can infer this from the entire database by itself. 

Observation 2: With the entire ephemeris database, the UE can derive the configuration information of the satellite on its own.   

Conclusion
In this contribution, we provided our views on cell selection and reselection enhancements for NTN. Our observations and proposals are as follows: 

Observation 1: Ephemeris database at the UE is very useful for both idle mode and connected mode procedures in non-terrestrial networks. 
Observation 2: With the entire ephemeris database, the UE can derive the configuration information of the satellite on its own.   

Proposal 1: RAN2 to consider existing pre-provisioning mechanisms of NTN ephemeris data with higher priority.  
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