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5.6	Test environment for NTN testing
This section defines the test environment which applies to all RF, DEMOD and RRM test cases executed for NR NTN UEs, unless otherwise specified.
5.6.1	UE location
UE shall determine its location during the test using any of the following means.
1.	UE location for the test shall be provided to the UE via pre-configured means. During the test the UE location is not expected to change unless explicitly stated as a requirement for the test.
2.	Other options such as providing UE location via AT command are not precluded.
UE location provided to the UE before the start of the test is as follows for RRM test cases with NGSO config:
Longitude: depends on the ephemeris generated files
Latitude: depends on the ephemeris generated files
Altitude: depends on the ephemeris generated files
UE location provided to the UE before the start of the test is FFS for RRM test cases with GSO config.
UE location provided to the UE before the start of the test is FFS for RF Tx/Rx and DEMOD test cases for both GSO and NGSO config.
Latitude: [FFS]
Longitude: [FFS]
Altitude: [FFS]
5.6.2	Ephemeris Generation
This section provides the means to generateset of Ephemeris files values to be signaled by the TE in SIB19 for all RF, DEMOD and RRM  testsfor GSO and NGSO orbits. 
5.6.2.0	Assumptions and Steps for Ephemeris generation
1.	Ensure the minimum elevation angle of the SAN as seen by the UE is at least 30 deg for RRM. FFS for RF Tx/Rx and DEMOD.
2.	FFS1.	PositionVelocity state vectors are used for EphemerisInfo signaling. 
2.	For GSO, an altitude of 35,786 Km is considered. For NGSO, an altitude of 600 Km for LEO and 1200Km for MEO orbit is considered.
3.	For RRM test cases, minimum elevation angle of the satellite relative to the UE position shall be larger than 30 degrees. For RF and DEMOD, minimum elevation angle of the satellite relative to the UE position shall be larger than 10 degrees. 
4. 	Values for position vectors is derived by taking into account the fixed UE location, one-way delay between UE and satellite to be in the range of 119.375ms to 128.79ms for GSO and between 2ms (lowest value for LEO orbit 600 Km) and 6.67ms (highest values for MEO orbit 1200 Km)
5. Values for velocity vectors is derived by taking into account the fixed UE location, doppler (frequency) shift upto 0.993 ppm for GSO and upto 24ppm for NGSO.
5.6.2.1	Set of EphemerisInfo for RF test cases except Frequency Error
Table 5.6.2.1-1: Ephemeris info for GSO orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	0
	128.79ms
	
	
	
	
	
	
	



Table 5.6.2.1-2: Ephemeris info for NGSO-600Km orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	0
	
	10 
	
	
	
	
	
	



5.6.2.2		Set of EphemerisInfo for RF Frequency Error test case
Table 5.6.2.2-1: Ephemeris info for GSO orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	0
	
	
	
	
	
	
	
	

	0.993
	
	
	
	
	
	
	
	



Table 5.6.2.2-1: Ephemeris info for NGSO-600Km orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	0
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	



5.6.2.3		Set of EphemerisInfo for DEMOD test case
Same as clause 5.6.2.1
5.6.2.3		Set of EphemerisInfo for RRM test cases except UL timing
Table 5.6.2.3-1: Ephemeris info for GSO orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	FFS
	128.79ms
	30
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS



Table 5.6.2.3-2: Ephemeris info for NGSO-600Km orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	FFS
	FFS
	30
	
	
	
	
	
	



Table 5.6.2.3-3: Ephemeris info for NGSO-1200Km orbit
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	FFS
	6.67
	30 (?)
	
	
	
	
	
	



5.6.2.4		Set of EphemerisInfo for RRM UL timing test case
· Take the min and max delay to configured in the test. Split the delay range by 33 and apply to each iteration by signaling the corresponding position vectors taking into account the fixed UE position
· Doppler shift signaled via velocity vectors per iteration corresponding the fixed Satellite-UE delay
· Satellite-Elevation angle (for information) according to the delay, doppler and UE position
Table 5.6.2.4-1: Ephemeris info for GSO orbit
	Iteration
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	1
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	



Table 5.6.2.4-2: Ephemeris info for NGSO-600Km orbit
	Iteration
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	1
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	



Table 5.6.2.4-3: Ephemeris info for NGSO-1200Km orbit
	Iteration
	Doppler Shift (ppm)
	Satellite - UE delay (ms)
	Satellite-UE elevation angle (deg)
	PositionX
	PositionY
	PositionZ
	VelocityVX
	VelocityVY
	VelocityVZ

	1
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	



5.6.2.1	Ephemeris Generation for GSO
FFS
5.6.2.2	Ephemeris Generation for NSGO
FFS
5.6.3	NR NTN message contents for RF Tx/Rx, Demodulation tests
5.6.3.1	ntn-config-r17 values in SIB19
The ntn-config-r17 values including the EphemerisInfo-r17 values in SIB19 shall be periodically signalled to the UE during test based on the set of EphemerisInfo files generated in clause 5.6.2
5.6.4	Satellite propagator model
During the test, TE shall use Eckstein-Hechler satellite propagator model for all RRM tests unless specified otherwise.FFS for RF Tx/Rx and Demod.No satellite propagator model used in the TE for testing 
<Several sections skipped>
[bookmark: _Toc21354278][bookmark: _Toc27749931]7.5	Common procedures for RRM testing
[bookmark: _Toc21354279][bookmark: _Toc27749932]7.5.1	Procedure to configure SCC(s) for NR RRM CA testing
Same procedure as described in clause 5.5.1.
[bookmark: _Toc21354280][bookmark: _Toc27749933]7.5.2	Procedure to configure SCC(s) for EN-DC RRM CA testing
Same procedure as described in clause 5.5.1.
7.6	Test environment for RRM NTN testing
Refer  to clause 5.6
