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1	Introduction
In RAN2#118-e [1], a couple of agreements have been achieved on system information for NTN.
Agreements:
1. Ephemeris, common TA parameters and epoch time can be updated without invoking the SI modification procedure.
2. If the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer.
3. On-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state.
4. dedicatedSystemInformationDelivery is used to provide SIB19 for the UE in RRC_CONNECTED mode with an active BWP not configured with common search space.

In this contribution, we provide some further considerations on the ephemeris on SIB19.
2	Discussion
In RAN#2 118-e meeting [1][2], a consensus had been reached on the procedure. 
Ephemeris, common TA parameters and epoch time can be updated without invoking the SI modification procedure.
In NTN communication scenarios, ephemeris in system messages obtained by UE are usually inaccurate due to the interference of random deflection, Earth eccentricity and other factors.  However, different from TN scenarios, UE need more accurate relative satellite positions if they want to obtain high-quality services.  Accurate ephemeris obtained by UE can greatly improve the accuracy of Doppler frequency offset estimation.
The ephemeris is issued by the method shown in Figure 1. The satellite tracking station sends the observed precise ephemeris of SAT1 to SAT1. SAT2 and SAT3 respectively send the ephemeris information of this satellite to SAT1 through the inter-satellite link. The SIB19 of SAT1 also contains precise information such as the TLE information of SAT2 and SAT3 to SAT1, and SAT1 corrects each other through the local ephemeris and the neighboring ephemeris, which can effectively improve the accuracy of the ephemeris.
[image: ]
Figure 1. Ephemeris broadcast system architecture
Observation 1: In the NTN network scenario, in the broadcast process of SIB19, RAN#2 should introduce some ephemeris data processing methods to improve the accuracy of obtaining ephemeris information. 
Proposal 1: RAN#2 should provide UE in the NTN scenario with an ephemeris observation correction mechanism for adjacent service satellites, so that UE can receive more accurate ephemeris information of this satellite observed by other satellites. 
According to RAN2-118-e, if SIB19 is acquired before the timer expires, the timer will not be suspended or stopped, but it should be guaranteed that a new SIB19 will be acquired before the timer ends. The satellite-earth transmission link is relatively poor in stability and is prone to SIBX loss. Therefore, on the premise of not increasing the size of the ephemeris field of SIB19,  According to the precise ephemeris, the corresponding of the current track in the broadcast ephemeris of the precise ephemeris time, as well as the adjacent two orbitals precise ephemeris, corresponding to the precise ephemeris time broadcast ephemeris, coupled with the current track of the broadcast ephemeris, ephemeris of orbit prediction, extend the duration of epoch time, prevent the occurrence of gap, at the same time increase the ephemeris prediction accuracy. 
Observation 2: In the NTN network scenario, UE should obtain longer ephemeris information due to the mobility of satellites, so as to prevent the new SIB19 from being received on time due to the unstable satellite-earth link. 
Proposal 2: In the NTN network scenario, RAN#2 should take measures to predict the ephemeris of the future period based on the current ephemeris 
In RAN2-118-e, there is a discussion about what the UE should do if the UE obtains SIB19 before the valid timer expires. More companies prefer to leave it to the UE to implement rather than decide when to apply based on epoch time. Between the two options, the main contradiction is whether the satellite has the ability to predict the future ephemeris information based on the current ephemeris information or whether it has the ability to obtain the future ephemeris information so as to deduce the ephemeris information at the moment of receipt and apply it immediately. 
Proposal 3：When the user receives the SIB19 before the timer stops, it shall decide to apply the ephemeris and TA information immediately or wait until epoch time based on its ability to deduce and predict.
3	Conclusion
Based on the outcome of the above discussion, we would like to suggest the following observations and proposals:
Observation 1: In the NTN network scenario, in the broadcast process of SIB19, RAN#2 should introduce some ephemeris data processing methods to improve the accuracy of obtaining ephemeris information. 
Observation 2: In the NTN network scenario, UE should obtain longer ephemeris information due to the mobility of satellites, so as to prevent the new SIB19 from being received on time due to the unstable satellite-earth link. 
Proposal 1: RAN#2 should provide UE in the NTN scenario with an ephemeris observation correction mechanism for adjacent service satellites, so that UE can receive more accurate ephemeris information of this satellite observed by other satellites. 
Proposal 2: In the NTN network scenario, RAN#2 should take measures to predict the ephemeris of the future period based on the current ephemeris 
Proposal 3：When the user receives the SIB19 before the timer stops, it shall decide to apply the ephemeris and TA information immediately or wait until epoch time based on its ability to deduce and predict.
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