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1. Introduction
During e-mail discussion [106#74][NTN] Cell Selection & reselection issues, most companies share the same understanding that the ephemeris information be helpful for UE with location information to decide which neighbor cell to perform measurement or cell reselection.
In this contribution, we share some further consideration on how to utilize the ephemeris information in cell selection and re-selection.
2. Discussion
As captured in TS38.821, the ephemeris information include some key parameters of orbital mechanics of all commercial satellites are publicly available from multiple sources, which is used by astronomers to describe the location and orbital behavior of stars and any other astronomic bodies.
Typically, ephemeris is expressed in an ASCII file using Two-Line Element (TLE) format.  The TLE data format encodes a list of orbital elements of an Earth-orbiting object in two 70-column lines. The contents of the TLE table are reproduced below.
Table A.1-1: First line of the ephemeris
	Field
	Columns 
	Content 

	1
	01–01
	Line number (1) 

	2
	03–07
	Satellite number

	3
	08–08
	Classification (U=Unclassified)

	4
	10–11
	International Designator (Last two digits of launch year)

	5
	12–14
	International Designator (Launch number of the year)

	6
	15–17
	International Designator (piece of the launch)

	7
	19–20
	Epoch Year (last two digits of year)

	8
	21–32
	Epoch (day of the year and fractional portion of the day)

	9
	34–43
	First Time Derivative of the Mean Motion divided by two

	10
	45–52
	Second Time Derivative of Mean Motion divided by six (decimal point assumed)

	11
	54–61
	BSTAR drag term (decimal point assumed)

	12
	63–63
	The number 0 (originally this should have been "Ephemeris type")

	13
	65–68
	Element set number. Incremented when a new TLE is generated for this object.

	14
	69–69
	Checksum (modulo 10)



Table 1.1-2: Second line of the ephemeris
	Field
	Columns
	Content

	1
	01–01
	Line number (2)

	2
	03–07
	Satellite number

	3
	09–16
	Inclination (degrees)

	4
	18–25
	Right ascension of the ascending node (degrees)

	5
	27–33
	Eccentricity (decimal point assumed)

	6
	35–42
	Argument of perigee (degrees)

	7
	44–51
	Mean Anomaly (degrees)

	8
	53–63
	Mean Motion (revolutions per day)

	9
	64–68
	Revolution number at epoch (revolutions)

	10
	69–69
	Checksum (modulo 10)



If the satellite ephemeris information is broadcast to UE, UE in RRC_IDLE or RRC_INACTIVE can get to know the location and orbital behavior of the serving satellite and neighbor satellites.
However, since UE is performing selection and re-selection among cells, the cell level information is quite important. Thus, we suggest to broadcast the PCIs of cells covered by the serving and neighbor satellites to UE along with the ephemeris information. 
Based on the ephemeris information and UE location, UE is aware of the location of the serving satellite and the neighbor satellites. With the PCIs information provided, UE get to know the cells covered by the serving satellite and neighbor satellites.


Figure 1. An example of broadcast PCI along with the ephemeris information to assist cell (re)selection
As shown in Figure 1, the ephemeris information of the current satellite#1 and neighbor satellite#2 and the PCI of the cells (i.e. PCI of cell#1, cell#2, cell#3, cell#4 and cell#5) covered by the current satellite and neighbor satellite are broadcast to UE. UE can then determine to perform measurements on the neighbor cell#3 and cell#4 according to the broadcast information and re-select to a target cell (e.g. cell#3 or cell#4) based on the measurement results.
Proposal 1: The PCIs of cells covered by the serving and neighbor satellites should be broadcast to UE along with the ephemeris information.
Proposal 2: UE with location information can determine the neighbor cells to perform measurement on according to the broadcast ephemeris information along with the PCIs and re-select a cell based on the measurement results.
Proposal 3: Agree the Text proposal.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: The PCIs of cells covered by the serving and neighbor satellites should be broadcast to UE along with the ephemeris information.
Proposal 2: UE with location information can determine the neighbor cells to perform measurement on according to the broadcast ephemeris information along with the PCIs and re-select a cell based on the measurement results.
Proposal 3: Agree the Text proposal.
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5. Text Proposal
7.3.1.x Using ephemeris information for cell reselection   
The PCIs of cells covered by the serving and neighbor satellites should be broadcast to UE along with the ephemeris information. UE with location information can determine the neighbor cells to perform measurement on according to the broadcast ephemeris information along with the PCIs and re-select a cell based on the measurement results.
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