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1 Introduction

In the meeting RAN2#106, RAN2 had made e-mail discussions for mobility issues and cell selection/re-selection issues for NTN [1][2]: 

· [106#73][NR/NTN ] Mobility issues and solutions (InterDigital )

-
Capture and discuss the mobility issues 

-
Capture and discuss the solutions proposed in RAN2 contributions so far


Intended outcome:  TP capturing issues and possible solutions 


Deadline: August 12, 2019 

· [106#74][NR/NTN ] Cell Selection/reselection (LG)

-
Phase 1: Capture issues and scenarios (e.g. moving beams within the same network) we want to focus on related to cell selection 
-
Phase 2: Capture and discuss the solutions proposed in RAN2 contributions so far


Intended outcome: TP capturing issues and solutions


Deadline:  June 28, 2019
During the email discussions, it was found that satellite ephemeris, especially in the LEO scenario, would be beneficial in addressing mobility and cell reselection related issues (e.g. measurement validity, neighbor cell management, HO signaling latency reduction, etc.)
In this contribution, we will describe how to share satellite ephemeris with UEs in NTN.

2 Discussion
Knowing location information of the UE and satellite can be useful in addressing NTN issues. 

The location information of the UE can be used by a serving cell to determine handover and by a target cell to adjust configurable parameters in order to access the target cell. This could mitigate the impact of delays including interruption time and RLF/HOF by satellites changes. 
In addition, the long propagation delay and the movement of satellite beams may lead to an inaccurate delay prediction. When the satellite location information associated to the target cell are provided to UEs, it could improve mobility robustness and avoid long delays. It could be helpful for NTN UEs to know the satellite ephemeris when considering mobility as well as initial access and various timers that affect performance, etc. 

Observation 1. Knowing location information of the UE and satellite can be useful in addressing NTN issues. 

The satellite ephemeris could include not only the type of the satellite but also the satellite number and the time trajectory including altitude, longitude and latitude. Since it is predefined information, it can be pre-configured or be downloaded to the UE using other network connection before connecting to the NTN network. 

Observation 2. The satellite ephemeris is pre-defined. It can be pre-configured or be downloaded to the UE using a network connection.

However, the cell configuration can be changed because of the satellite movement. In scenario C2 (transparent LEO) and D2 (regenerative LEO), the earth station (gNB or CU) to which the satellite is connected can be different depending on the satellite's location. 
It means that the relationship between a cell ID and a satellite could not be fixed and the cell ID will be broadcast through the satellite can be changed as it moves. Therefore, the UE should be able to identify a satellite supporting the serving cell and obtain the location of it. 
Observation 3.  A satellite corresponding to a cell can be changed because of the satellite movement in scenario C2 and D2.

Based on the observation, it needs to introduce a mapping method of a cell ID and a satellite location information. 

The satellite ephemeris should not be broadcast. It will be pre-configured or downloaded to NTN UEs. A satellite index could be assigned to each satellite in the ephemeris. A cell could broadcast a cell ID with a serving satellite index. Then the UE could find out the location of serving satellite using the satellite index and estimate the distance and delay to a gNB if the UE location is available. If one satellite could support multiple cells, the same satellite index will be broadcast in different cells.
Proposal 1.
The satellite ephemeris should not be broadcasted. It can be pre-configured or be downloaded to the UE using a network connection.

Proposal 2. 
It needs to study a mapping method of a cell ID and a satellite location information.
3 Conclusion

RAN2 is kindly asked to consider following observations and proposals:.
Observation 1. Knowing location information of the UE and satellite can be useful in addressing NTN issues. 

Observation 2. The satellite ephemeris is pre-defined. It can be pre-configured or be downloaded to the UE using a network connection.
Observation 3.  A satellite corresponding to a cell can be changed because of the satellite movement in scenario C2 and D2.
Proposal 1.
The satellite ephemeris should not be broadcasted. It can be pre-configured or be downloaded to the UE using a network connection.

Proposal 2. 
It needs to study a mapping method of a cell ID and a satellite location information.
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