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1. Introduction

It is agreed in RAN2#111-e meeting that ephemeris should be provided to UE for cell satellite ephemeris based cell selection and reselection [1].
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).
In this contribution we discuss the provisioning of satellite/HAPS ephemeris and the information should be included.

2. Discussion
2.1
Ephemeris data for NTN initial access 
UE may or may not perform satellite/HAPS ephemeris based cell selection/reselection. However, UE needs the timing advance (TA) value to alleviate UL interference when performing initial access. 
Assuming the value to compensate the TA for accessing a NTN cell might be provided to UE by system information of a NTN cell, a UE may attempt to perform UL transmission (e.g., to initiate random access procedure) several minutes after successfully obtained the system information. Considering the fast moving velocity of NGEO satellites, the provided TA compensation value may be outdated then. 
Observation 1: The TA compensation value broadcast in NTN system information may be outdated when UE attempts to perform initial access.

When a UE is provisioned with the ephemeris data associated with the serving cell, a UE could utilize the ephemeris data to determine the location and the orbit plane of the serving cell and to estimate and adjust the TA compensation for UL transmission. 
Observation 2: Ephemeris data that could be applied to determine satellite location and orbit plane of the serving NTN cell would also be applied to estimate the TA compensation for UL transmission.
Proposal 1: A UE needs to be provisioned with at least the ephemeris data for determining the satellite location and the orbit plane of the serving NTN cell before initiating UL transmission.

2.2
Providing ephemeris data by system information 
As mentioned in [2], the main concern for proving the ephemeris parameters is about the size of such information. For satellite networks with many satellites, the ephemeris data can be quite substantial. To facilitate information retrieving, the ephemeris data may be indexed. 
NTN UE in all RRC states could use the index to check the validity and retrieve the associated information from the stored data. When a UE has been provisioned with valid ephemeris data of the serving cell, it is not mandatory for the UE to obtain the ephemeris data from the serving cell. Therefore, it is benefit to include the index associated with the satellite and the orbit plane of the satellite in system information of NTN to facilitate the validation and retrieving the stored ephemeris data. 
Observation 3: The satellite location and the orbit plane of a NTN cell could be indexed if the associated ephemeris data is stored in a UE.

Proposal 2: Include satellite ID/index in system information to facilitate cell reselection.

In case a UE has not been provisioned with valid ephemeris data of the serving cell, at least the information required to estimate the compensation TA value for UL transmission should be included in the system information. The network should be able to provide the information that UE needed to access the NTN cell without requiring UE to transmit to RRC_CONNECTED state. 

Therefore, the ephemeris data that could be utilized to determine the orbit plane of the serving NTN cell could be considered as part of the system information.  
Observation 4: The ephemeris data that could be utilized to determine the orbit plane of the serving NTN cell could be included as other system information e.g., to configure or to update the stored ephemeris data in UE.

Proposal 3: Include the information to determine satellite level orbit plane in system information.
3. Conclusion

In this contribution, it is analyzed that the ephemeris data that are necessary for UE to perform UL transmission and to alleviate the UL interference.

The observations include:
Observation 1: he TA compensation value broadcast in NTN system information may be outdated when UE attempts to perform initial access.
Observation 2: Ephemeris data that could be applied to determine satellite location and orbit plane of the serving NTN cell would also be applied to estimate the TA compensation for UL transmission.
Observation 3: The satellite location and the orbit plane of a NTN cell could be indexed if the associated ephemeris data is stored in a UE.
Observation 4: The ephemeris data that could be utilized to determine the orbit plane of the serving NTN cell could be included as other system information e.g., to configure or to update the stored ephemeris data in UE.
Based on the observations, the proposals are:
Proposal 1: A UE needs to be provisioned with at least the ephemeris data for determining the satellite location and the orbit plane of the serving NTN cell before initiating UL transmission.
Proposal 2: Include satellite ID/index in system information to facilitate cell reselection.
Proposal 3: Include the information to determine satellite level orbit plane in system information.
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