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Introduction
In the RAN2#113e meeting, some issues about ephemeris and cell reselection were discussed, and some agreements were reached as follows [1]:
Agreements:
1. The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris. FFS how would they differ regarding e.g. the required accuracy or signalling impact.    
2. Consider pre-configuration in uSIM, NAS, SIB and RRC signalling for providing the NTN ephemeris. Further discussion depends on the agreed ephemeris contents.  

Agreements:
1. RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
2. The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.
In the email discussion [2], ephemeris/location assisted cell reselection is discussed, and the conclusions are as below according to comments of majority participants:
Proposal 4: [13/22] Location assisted cell reselection should be introduced in NTN.
Proposal 5: [11/20] In location assisted cell reselection in NTN, the distance between the UE and the reference location of the cell (serving cell and/or neighbor cell) should be considered.
Then in this contribution, we would like to provide some further considerations on the GNSS tracking for cell selection/reselection and ephemeris division and provision. 
Discussion
For the cell selection/reselection, it has been agreed that the NR mechanism is the baseline in NTN idle mode. And the Satellite/HAPS ephemeris based solution was also agreed to be defined for NTN, while whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN is FFS [3]. Moreover, as mentioned above, in the email discussion [2], most companies prefer to introduce location information assistance for cell reselection.
[bookmark: _Hlk41985036]While some opponents have the concern that utilizing UE location information in cell (re)selection may cause serious energy consumption problems due to the need for GNSS to continuously track the UE location. And Near-far effect that a small difference in signal strength between two beams in a region of overlap in NTN systems could be solved via appropriate measurement configurations and/or the timing information. 
However, compared to the coverage of the terrestrial network, the satellite coverage is very large, especially GEO scenarios. Moreover, the LEO scenarios with steerable beams could also ensure that the coverage does not change for a period of time. With the large coverage, the position of UE may not quickly change to in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then GNSS continuous tracking UE location may not be required. 
On the other hand, because of the tiny changes of signal strength in NTN cell, just relying on adjustment the measurement threshold may be difficult to seek for a suitable cell to camp on. Therefore, UE location information is still beneficial for cell selection/reselection for UEs in NTN deployments. Moreover, in order to decrease energy consumption of the UEs, we could consider using GNSS to track the location of the UEs periodically instead of continuously tracking. And we could consider combining TA value, neighboring PCI and other information to design the conditions for starting GNSS to save electricity. 
Observation 1: With the large coverage of satellite, the position of UE may not quickly change to in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then GNSS continuous tracking UE location may be not required.
Proposal 1: For cell selection and reselection, it is proposed to utilize the GNSS to track the location of the UEs periodically instead of continuously tracking, with combining TA value, neighboring PCI and other information to decide the conditions for starting GNSS to save electricity.

For ephemeris division, according to different ephemeris data types, a comprehensive solution could be considered. For example, divide the ephemeris data including both serving and neighbouring satellites into static part and dynamic part. The static part represents that the ephemeris data does not update frequently, while the dynamic part indicates the opposite. Then, the static part could be considered to pre-store in the uSIM, NAS, SIB and RRC signalling. Meanwhile, the dynamic part could be provided and updated through SIB or RRC signaling. Further, introducing a new NTN SIB or reusing an existing SIB could be considered. However, considering that even if only part of the ephemeris data needs to be carried by SIB, the size of this part of the ephemeris data may be too large, so we tend to introduce a new SIB as some companies suggest. Furthermore, there is a limit to the maximum size a SIB could take. Considering that a few KB is needed for almost 100 orbital plane as described in TR38.821, however if satellite level ephemeris is chosen, the ephemeris size may be too large for the networks with a lot of satellites because that the ephemeris for a single satellite may have tens of Bytes. Therefore, ephemeris segmentation may be applied for delivery of the ephemeris similarly to ETWS secondary notification if needed.
Proposal 2: The ephemeris data including both serving and neighbouring satellites should be divided into different part for different delivery manner, e.g. static part and dynamic part or other forms of division.
Proposal 3: Considering that even if only partial ephemeris data needs to be carried by SIB, the size of this partial ephemeris data may be too large, so we tend to introduce a new SIB.
Proposal 4: Ephemeris segmentation may be applied for delivery of the ephemeris similarly to ETWS secondary notification if needed due to substantial ephemeris data for networks with too many satellites.

Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on the cell selection/reselection and ephemeris for NTN and have the following observation and proposals:
Observation 1: With the large coverage of satellite, the position of UE may not quickly change to in proximity to the edge of the cell, and the signal quality of current serving satellite remains good for a period of time, then GNSS continuous tracking UE location may be not required.
Proposal 1: For cell selection and reselection, it is proposed to utilize the GNSS to track the location of the UEs periodically instead of continuously tracking, with combining TA value, neighboring PCI and other information to decide the conditions for starting GNSS to save electricity.
Proposal 2: The ephemeris data including both serving and neighbouring satellites should be divided into different part for different delivery manner, e.g. static part and dynamic part or other forms of division.
Proposal 3: Considering that even if only partial ephemeris data needs to be carried by SIB, the size of this partial ephemeris data may be too large, so we tend to introduce a new SIB.
Proposal 4: Ephemeris segmentation may be applied for delivery of the ephemeris similarly to ETWS secondary notification if needed due to substantial ephemeris data for networks with too many satellites.
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