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Abstract of the contribution: this paper provides the benefits of providing ephemeris information to AMF via N2 interface. 
1. Discussion
Ephemeris information has been defined in TS38.331 clause 6.3.2 in the format of position and velocity state vector or in the format of orbital parameters. With ephemeris information, satellite coverage information, e.g. for how long in which area is foreseen to be derived. The ephemeris information is already available in RAN. 

Based on the solutions as approved in TR23.700-28, nearly 50% of solutions have a dependency on the acknowledgment of satellite coverage information, especially on enhancing the power saving when UE is in a discontinuous coverage period. For example,
· Solution #1 and Solution #5 proposed that the AMF utilizes satellite coverage information to derive power saving parameters, e.g. eDRX parameters, periodic registration timer, and the active time for MICO mode and even the expected connected time with MICO mode. The satellite coverage information is based on the satellite assistance information as provided by RAN via N2.
· Solution #2 proposed that the AMF utilizes future satellite coverage information to configure the power-saving parameters. The future satellite coverage information is obtained from satellite motion.
· Solution #4 proposed that the AMF can further determine whether or not to initiate the paging if the UE is in a discontinuous coverage period. The satellite coverage information is based on the satellite assistance information as provided by RAN via N2.
Solution #9 assumed that the AMF knows the satellite coverage information, and determines a new periodic registration time in the UE Registration procedure. This new timer can instruct UE to achieve power saving in a discontinuous coverage period.
· Solution #8 and Solution #11 proposed that the AMF utilizes the satellite coverage information to determine a leaving coverage notification and consider the UE unreachable in the discontinuous coverage period. The satellite coverage information is assumed to be available in AMF.
Without the support of AMF knowing the satellite coverage information, nearly 50% of solutions will not be successfully reviewed in the study phase. 
Proposal 1: It is proposed to discuss the methods and possibilities of enabling the AMF to be aware of the satellite coverage information for successful solutions evaluation in the study phase. 
It is foreseen 3 ways for the AMF to obtain satellite coverage information:
Method 1: AMF obtains satellite coverage information from UE
RAN in R17 supports broadcasting satellite ephemeris information to UE in SIB 19. UE can derive the satellite coverage information. However, similar to the UE reported location, whether or not the UE wants to share this information, and whether or not the 5G core network will believe it or not needs more consideration.
Method 2: AMF obtains satellite ephemeris information/satellite coverage information from RAN

RAN in R17 supports reporting the satellite assistance information via N2 to AMF, by expanding the satellite assistance information, it is possible to include either satellite ephemeris information or satellite coverage information in the satellite assistance information. However, it depends on 3GPP RAN group, whether RAN will support providing satellite ephemeris information/satellite coverage information to the AMF via N2.
Method 3: AMF obtains satellite ephemeris information/satellite coverage information from O&M or pre-configured on AMF by the O&M
This method has dependencies on whether and how the satellite operator that operating the satellite wants to share this information with the AMF (e.g. operates by Mobile operators).
Based on the analysis, obtaining from UE will raise privacy or security issues, and obtaining from the O&M system will raise the risk if the satellite operator does not want to share this information directly via O&M. Therefore, it is proposed to discuss the possibilities of enabling RAN to share satellite ephemeris information/satellite coverage information.
Proposal 2: It is proposed to ask the RAN work group if will they support providing satellite ephemeris information/satellite coverage information to the AMF via the N2 interface. 
3. Proposal
It is proposed to take the above-mentioned proposals into account when doing the evaluation. 
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