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==============First change==============
[bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc61120868][bookmark: _Toc67918012][bookmark: _Toc76298055][bookmark: _Toc76572067][bookmark: _Toc76651934][bookmark: _Toc76652772][bookmark: _Toc83742044][bookmark: _Toc91440534][bookmark: _Toc98849319][bookmark: _Toc106543169][bookmark: _Toc106737264][bookmark: _Toc107233031][bookmark: _Toc107234621][bookmark: _Toc107419590][bookmark: _Toc107476883][bookmark: _Toc114565696][bookmark: _Toc115267784][bookmark: _Toc123057982][bookmark: _Toc124256675][bookmark: _Toc131734988][bookmark: _Toc137372765][bookmark: _Toc138885151][bookmark: _Toc145690654][bookmark: _Toc155382209][bookmark: _Toc161753918][bookmark: _Toc161754539][bookmark: _Toc163202112][bookmark: _Toc169888374][bookmark: _Toc171551563][bookmark: _Toc176775285][bookmark: _Toc187243880][bookmark: _Toc193201429][bookmark: _Toc201742957][bookmark: _Toc201744584][bookmark: _Toc208835440][bookmark: _Toc209624050][bookmark: _Toc210122092][bookmark: _Hlk220693210]8.2.1.1	Applicability of requirements
<Unchanged part skipped>
[bookmark: _Hlk220693163]8.2.1.1.3	Applicability of different requirements
The applicability rules for different requirements in section 8 are specified in Table 8.2.1.1.3-1.
Table 8.2.1.1.3-1: Applicability of requirements
	If UE has passed
	UE can skip
	Applicabili
ty notes

	Test type
	Test list
	Test type
	Test list
	

	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-4 (Test 2-1, Test 2-2)
	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-3 (Test 1-1, Test 1-2, Test 1-3 and Test 1-4)
	


 
==============Next change==============
[bookmark: _Toc123057985][bookmark: _Toc124256678][bookmark: _Toc131734991][bookmark: _Toc137372768][bookmark: _Toc138885154][bookmark: _Toc145690657][bookmark: _Toc155382212][bookmark: _Toc161753921][bookmark: _Toc161754542][bookmark: _Toc163202115][bookmark: _Toc169888377][bookmark: _Toc171551566][bookmark: _Toc176775288][bookmark: _Toc187243883][bookmark: _Toc193201432][bookmark: _Toc201742960][bookmark: _Toc201744587][bookmark: _Toc208835443][bookmark: _Toc209624053][bookmark: _Toc210122095]8.2.1.2	PDSCH demodulation requirements
<Unchanged part skipped>
Table 8.2.1.2.2.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	0.3

	1-2
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	NTN-TDLC5-200
	1x2, ULA Low
	70
	7.6

	1-3
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLC5-200
	1x2, ULA Low
	70
	-0.4

	1-4
	R.PDSCH.1-1.1 FDD(1)
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	1.1

	Note1: The Maximum throughput is based on the HARQ processes with HARQ feedback enabled.



[bookmark: _Hlk211939836]Table 8.2.1.2.2.1.1-4: Minimum performance for Rank 1 with time-varying Doppler shift and propagation delay model
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	0.8

	2-2
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	NTN-TDLC5-200
	1x2, ULA Low
	70
	8.1

	Note1: The time-varying Doppler shift and propagation delay model, as specified in Annex G, is applied.



==============Next change==============
[bookmark: _Toc155382226][bookmark: _Toc161754031][bookmark: _Toc161754652][bookmark: _Toc163202225][bookmark: _Toc169888516][bookmark: _Toc171551705][bookmark: _Toc176775435][bookmark: _Toc187244030][bookmark: _Toc193201579][bookmark: _Toc201743112][bookmark: _Toc201744739][bookmark: _Toc208835606][bookmark: _Toc209624216][bookmark: _Toc210122257]A.4	Testing related to Satellite Access
[bookmark: _Toc124255290][bookmark: _Toc124255481][bookmark: _Toc124255618][bookmark: _Toc131688456][bookmark: _Toc137373098][bookmark: _Toc138885041][bookmark: _Toc145689858][bookmark: _Toc155382227][bookmark: _Toc161754032][bookmark: _Toc161754653][bookmark: _Toc163202226][bookmark: _Toc169888517][bookmark: _Toc171551706][bookmark: _Toc176775436][bookmark: _Toc187244031][bookmark: _Toc193201580][bookmark: _Toc201743113][bookmark: _Toc201744740][bookmark: _Toc208835607][bookmark: _Toc209624217][bookmark: _Toc210122258]A.4.1	General
The following test conditions should be maintained for Satellite Access when test equipment emulates the snapshot of the satellite link channel.
-	The same ephemeris info will be maintained during each test.
-	A set of ephemeris information are pre-defined for each satellite corresponding to respective epoch times in TS 38.508-1 [13]. 
-	The range of the selected constant delay shift is as follows:
-	For NGSO an altitude of 600km and 1200km on a circular orbit are considered. The range of the one-way delay between UE and satellite is from 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest value for LEO orbit 1200km).
-	For GSO the range of the one-way delay from UE to satellite is within 119.375ms to 128.79ms.
-	Constant delay value is derived from ephemeris info (SIB19) and UE location associated to zero Doppler or non-zero Doppler value under test.
The following test conditions should be maintained for Satellite Access when test equipment emulates the time varying Doppler shift and propagation delay for NGSO satellite link based on Annex G.
-	The ephemeris info will be updated according to the velocity and position of satellite during each test.
-	The Doppler shift and propagation delay vary due to satellite motion and Earth rotation.

[bookmark: _Toc155382228][bookmark: _Toc161754033][bookmark: _Toc161754654][bookmark: _Toc163202227][bookmark: _Toc169888518][bookmark: _Toc171551707][bookmark: _Toc176775437][bookmark: _Toc187244032][bookmark: _Toc193201581][bookmark: _Toc201743114][bookmark: _Toc201744741][bookmark: _Toc208835608][bookmark: _Toc209624218][bookmark: _Toc210122259]A.4.2	Test condition for transmitter characteristics
All requriements in section 6 for transmitter characteristics, other than frequency error in clause 6.4.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Frequency error requirement in clause 6.4.1 shall be verified for at least two cases: one with zero Doppler condition and the other with a constant Doppler shift where the range of the absolute value of Doppler is greater than zero and up to [0.93] ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as GSO and up to 24 ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as NGSO or only the IE field nonTerrestrialNetwork-r17 is present. The delay condition is a constant.
[bookmark: _Toc155382229][bookmark: _Toc161754034][bookmark: _Toc161754655][bookmark: _Toc163202228][bookmark: _Toc169888519][bookmark: _Toc171551708][bookmark: _Toc176775438][bookmark: _Toc187244033][bookmark: _Toc193201582][bookmark: _Toc201743115][bookmark: _Toc201744742][bookmark: _Toc208835609][bookmark: _Toc209624219][bookmark: _Toc210122260]A.4.3	Test condition for receiver characteristics
All requirements in section 7 for receiver characteristics shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
[bookmark: _Toc155382230][bookmark: _Toc161754035][bookmark: _Toc161754656][bookmark: _Toc163202229][bookmark: _Toc169888520][bookmark: _Toc171551709][bookmark: _Toc176775439][bookmark: _Toc187244034][bookmark: _Toc193201583][bookmark: _Toc201743116][bookmark: _Toc201744743]A.4.4	Test condition for performance requirements
All requirements defined in Table 8.2.1.2.2.1.1-3 of section 8 for performance requirements shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of NGSO satellites.
The one-way delay between UE and satellite for NGSO at an altitude of 600km is 2ms.
The requirements defined in Table 8.2.1.2.2.1.1-4 of section 8 for performance requirements shall be verified when Doppler conditions related to satellite motion for DL in service link are set to time varying and delay conditions are set to time varying for all types of NGSO satellites as defined in Annex G.
==============Next change==============
[bookmark: _Toc161754058][bookmark: _Toc161754679][bookmark: _Toc163202252][bookmark: _Toc169888546][bookmark: _Toc171551735][bookmark: _Toc176775468][bookmark: _Toc187244063][bookmark: _Toc193201612][bookmark: _Toc201743145][bookmark: _Toc201744772]Annex F (informative): 
Antenna modelling for NTN VSAT
[To be updated]
Annex G (Normative):  
Modelling of time varying Doppler shift and propagation delay for NGSO
G.1	General
This annex specifies the methodologies for time varying Doppler shift and propagation delay modelling for NGSO.
G.2	Satellite position/velocity estimation
As a first step, it is necessary to perform the satellite’s orbital calculations. There are two methodologies applicable to model the time varying Doppler shift and propagation delay by a test equipment, i.e. Newton-Raphson method to solve Keplerian model and fourth-order Runge-Kutta method to solve equation of motion. It is up to the implementation for test equipment on which method to apply to. 
Table G.2-1: Input values for calculation of satellite orbit in format of orbital parameters
	Parameters
	Unit
	Description

	Semi-major axis (a)
	m
	Half the length of the longest diameter of the elliptical orbit in Earth-centred Inertial frame (ECI). 

	Eccentricity (e)
	rad
	Shape of the orbit, ranging from 0 to 1.

	Inclination (i)
	rad
	Angle between the orbital plane and the reference plane (typically Earth’s equatorial plane)

	Longitude of ascending node (W)
	rad
	Angle from a reference direction (i.e. vernal equinox) to the ascending node, where the satellite crosses the equatorial plane from south to north.

	Argument of periapsis (w)
	rad
	Angle from the ascending node to the perigee—the point where the satellite is closest to Earth.

	Mean anomaly (M0)
	rad
	Satellite’s position along its orbit at time 0, expressed as an angle measured from perigee.

	
	second
	Time to derive the satellite position and velocity.Set to 0 at the initialization.



Table G.2-2: Input values for calculation of satellite orbit in format of state vectors
	Parameters
	Unit
	Description

	
	km
	Initial satellite position state vector at time 0 in Earth-centred earth-fixed frame (ECEF)

	
	km/s
	Initial satellite velocity state vector at time 0 in Earth-centred earth-fixed frame (ECEF)

	
	second
	Time to derive the satellite position and velocity. Set to 0 at the initialization



Table G.2-3: Output values in format of orbital parameters 
	Parameters
	Unit
	Description

	Semi-major axis (a)
	m
	Half the length of the longest diameter of the elliptical orbit in Earth-centred Inertial frame (ECI). 

	Eccentricity (e)
	rad
	Shape of the orbit, ranging from 0 to 1. 

	Inclination (i)
	rad
	Angle between the orbital plane and the reference plane (typically Earth’s equatorial plane). 

	Longitude of ascending node (W)
	rad
	Angle from a reference direction (i.e. vernal equinox) to the ascending node, where the satellite crosses the equatorial plane from south to north. 

	Argument of periapsis (w)
	rad
	Angle from the ascending node to the perigee, the point where the satellite is closest to Earth. 

	Mean anomaly (Mt)
	rad
	Satellite’s position along its orbit at time t, expressed as an angle measured from perigee.



Table G.2-4: Output values in format of state vectors
	Parameters
	Unit
	Description

	
	km
	Satellite position state vector at time t in Earth-centred earth-fixed frame (ECEF)

	
	km/s
	Satellite velocity state vector at time t in Earth-centred earth-fixed frame (ECEF)



Table G.2-5: Constant parameters
	Parameters
	Description
	Values
	Unit

	
	Gravitational parameter for Earth
	3.986004418 x 105
	km2/s2

	
	Earth angular speed
	7.2921151467 x 10-5
	rad/s



G.2.1	Newton-Raphson method
G.2.1.1 Keplerian model based estimation 
The method specified in this sub clause is applicable to cases that Eccentricity (e) in Step 1-4 is more than zero. In case e=0, use the method specified in G.2.2.
Step 0	Check format of initial ephemeris information in SIB19
Choose the following step 1 or step 2-1 to proceed depending on the format of provided initial ephemeris information in SIB19. If the provided ephemeris information is described in the format of the state vector, proceed to step 1. Otherwise, if the information is described in the format of the orbital elements, proceed to step 2-1. 
Step 1	Derive six orbital elements (a, e, i, Ω, ω, M0)
Step 1-0	Convert the initial position/velocity state vectors from ECEF format to ECI format
Note we assume the x-axis of ECI and ECEF the same for simplicity. 



Step 1-1	Position magnitude (r), velocity magnitude (v), and orbital angular momentum (h)





Step 1-2	Inclination (INC, i)


Note the range of INC is between 0 and π (radian).
Step 1-3	Right Ascension of the Ascending Node (RAN, Ω)



Note the range of RAN is between 0 and 2π (radian).
Note Ω is called as ‘Longitude of ascending node’ in TS 38.331 [8] ephemerisInfo-r17.
Step 1-4	Eccentricity (ECC, e), Semi-major axis (SMA, a), Period (P)



Period of the satellite around earth, P (sec), is given by:


Step 1-5	Argument of Periapsis (AP, ω)

Note the range of AP is between 0 and 2π (radian).

Step 1-6	Mean Anomaly at time 0 (MA, M0)
True Anomaly at time 0 (ν0):

Eccentric Anomaly at time 0 (E0):

Mean Anomaly at time 0 (M0):

Note the range of M0 is between 0 and 2π (radian).

Step 2	Determine the satellite position and velocity at time t (sec)
Step 2-1	Mean Anomaly at time t (Mt):

Step 2-2	Derive Eccentric Anomaly at time t (Et) by solving Kepler’s equation with Newton-Raphson method
Build the Kepler’s equation between Mt and Et:

Step 2-2-1: Set 
Step 2-2-2: Calculate 
Step 2-2-3: Calculate 
Step 2-2-4: Update  from , , and  , as follows:

Step 2-2-5: If , then set  and go to Step 2-3. Otherwise, go to Step 2-2-2 by setting . 
Step 2-3 Derive True Anomaly at time t (νt)

Note the range of νt is between 0 and 2π (radian).
Step 2-4	Convert the orbital elements to the state vector 
Convert to the state vector in perifocal frame,


Convert the state vector from perifocal frame to ECI.


Convert the state vector from ECI to ECEF.


To generate the ephemeris information in SIB19 in orbital parameters, convert the state vector to orbital parameters by procedures from Step 1-0 to Step 2-1 in G.2 at time t.  
G.2.2	Fourth-order Runge-Kutta method
G.2.2.1 Equations of motion based estimation
Step 1: Conversion of initial six Keplerian orbital elements to a state vector
When the initial ephemeris information is provided by six Keplerian orbital elements in SIB19, convert the six orbital elements to a state vector by G.2.1.1 step 2-4, where set time t=0.
Step 2: Initialization



Set time step size of position/velocity updates. Set  (sec), for example, if updating the satellite position/velocity every one second. 
Step 3: Solve the equation of motion with the fourth-order Runge-Kutta method.











where


Step 4: Determine the satellite position/velocity at time t.
If :


Otherwise, set , and go to Step 2.
To generate the ephemeris information in SIB19 in orbital parameters, convert the state vector to orbital parameters by procedures from Step 1-0 to Step 2-1 in G.2 at time t.  
G.3	Varying Doppler shift and propagation delay generation
G.3.1 Determine UE position
This step calculates the UE position according to the earth angular speed. This clause assumes the UE location is given by a format of latitude, longitude, and altitude. This clause specifies how to convert values to ECEF format to align with the satellite position and velocity state vectors.
Table G.3.1-1: Input values for calculation of UE position
	Parameters
	Unit
	Description

	
	degree
	Initial UE latitude

	
	degree
	Initial UE longitude

	
	km
	Initial UE altitude



Table G.3.1-2: Output values
	Parameters
	Unit
	Description

	
	km
	UE position state vector at time t in Earth-centred earth-fixed frame (ECEF)



Table G.3.1-3: Constant parameters
	Parameters
	Description
	Values
	Unit

	
	Earth radius
	6378.137
	km

	
	Square of Earth eccentricity
	6.6943799014 x 10-3
	





Since the UE is stationary during the tests, UE position does not change regardless of time t.


G.3.2 Doppler shift and propagation delay
This step calculates the Doppler shift and propagation delay based on the satellite position/velocity and UE position state vectors calculated in the earlier steps.
Table G.3.2-1: Input values for calculation of Doppler shift and propagation delay
	Parameters
	Unit
	Description

	
	km
	UE position state vector at time t in Earth-centred earth-fixed frame (ECEF)

	
	km
	Satellite position state vector at time t in Earth-centred earth-fixed frame (ECEF)

	
	km/s
	Satellite velocity state vector at time t in Earth-centred earth-fixed frame (ECEF)

	
	Hz
	Carrier frequency (e.g., 2.0 x 109 for band n256)



Table G.3.2-2: Output values
	Parameters
	Unit
	Description

	
	Hz
	Doppler shift at time t

	
	sec
	Downlink propagation delay at time t

	
	sec
	Uplink propagation delay at time t



Table G.3.2-3: Constant parameters
	Parameters
	Description
	Example of values
	Unit

	
	Speed of light
	299792.458
	km/s

	
	Earth angular speed
	7.2921151467 x 10-5
	rad/s



Distance between satellite and UE is derived as follows:


Using the distance above and the following range rate, Doppler shift is also derived as follows:


Next, total propagation delay for downlink and uplink case are derived as follows. Note an influence of the receiver movement (i.e. either UE movement due to the Earth’s rotation or Satellite movement) is considered in the following equations. 




Note  is the reception time at UE.

Note  is the transmission time at UE. It is not mandated that UE follows this formula for UL propagation delay estimation. 

Doppler shift and propagation delay for LEO-600, calculated by the Newton-Raphson and fourth-order Runge-Kutta methods, are shown in Figure G.3.2-1 and G.3.2-2. Refer to Annex G.4 for initial conditions. 
[image: グラフ, 折れ線グラフ

AI 生成コンテンツは誤りを含む可能性があります。]
Figure G.3.2-1: Doppler shift of LEO-600 calculated by Newton-Raphson method and fourth-order Runge-Kutta method

[image: グラフ, 折れ線グラフ

AI 生成コンテンツは誤りを含む可能性があります。]
Figure G.3.2-2: Propagation delay of LEO-600 calculated by Newton-Raphson method and fourth-order Runge-Kutta method 

G.3.3 Elevation angle and Azimuth angle (for information)
An elevation angle, El (degrees), of the satellite position from the UE viewpoint at time t can be derived as follows:

Note , , and  are the unit vectors for east, north, and zenith direction at the UE position at time t. 





Azimuth angle, Az (degrees), is also derived as follows.

For example, elevation angle of LEO-600 with maximum positive Doppler scenario is shown in Figure G.3.3-1. Starting the elevation angle from 30 degrees, available connection time between UE and one satellite is approximately 250 seconds.

Figure G.3.3-1: Elevation angle for LEO-600 with maximum positive Doppler scenario

G.4	Initial conditions for numerical solution
G.4.1 Initial ephemeris information for satellites
 For LEO-600 scenario, the initial satellite epehemris is specified either by a state vector format in Table G.4.1-1 or by an orbital parameter format in Table G.4.1.-2.
Note ephemerisInfo in Table G.4.1-2 is derived from Table G.4.1-1 with the assumption x, y, z axis in ECI are aligned with x, y, z axis in ECEF.

Table G.4.1-1: Initial ephemeris information for NGSO satellites (LEO-600 with Max Doppler in state vector format) 
	Information Element
	Value/remark

	SIB19-r17 ::= SEQUENCE {
	

	  ntn-Config-r17 SEQUENCE {
	

	     epochTime-r17
	NOTE2

	     ephemerisInfo-r17 CHOICE {
	

	        positionVelocity-r17 SEQUENCE {
	

	          positionX-r17
	-2654549

	          positionY-r17
	4386991

	          positionZ-r17
	1594205

	          velocityVX-r17
	14581

	          velocityVY-r17
	-34487

	          velocityVZ-r17
	120182

	        }
	

	     }
	

	  }
	

	}
	

	NOTE 1:	Satellite-UE elevation angle equal to 30.11 degrees, one-way delay equal to 3.60 ms and Doppler equal to 19.83 ppm
NOTE 2: 	When ephemerisInfo is updated, epochTime-r17 is set such that ephemerisInfo corresponds to the satellite’s position/velocity at the SFN/subframe indicated by epochTime-r17.



Table G.4.1-2: Initial ephemeris information for NGSO satellites (LEO-600 with Max Doppler in orbital parameter format) 
	Information Element
	Value/remark

	SIB19-r17 ::= SEQUENCE {
	

	  ntn-Config-r17 SEQUENCE {
	

	     epochTime-r17
	NOTE 2

	     ephemerisInfo-r17 CHOICE {
	

	       orbital-r17 SEQUENCE {
	

	          semiMajorAxis-r17
	127437262

	          eccentricity-r17
	625825

	          periapsis-r17
	1514099

	          longitude-r17
	88985152

	          inclination-r17
	62744502

	          meanAnomaly-r17
	11230448

	        }
	

	     }
	

	  }
	

	}
	

	NOTE 1:	Satellite-UE elevation angle equal to 30.11 degrees, one-way delay equal to 3.60 ms and Doppler equal to 19.83 ppm
NOTE 2: 	When ephemerisInfo is updated, epochTime-r17 is set such that ephemerisInfo corresponds to the satellite’s position/velocity at the SFN/subframe indicated by epochTime-r17.




The position/velocity state vecotors or orbital parameters of the satellite need to be converted based on the definitions in TS 38.331 [8] as EphemerisInfo field descriptions.
The converted satellite coordinate and velocity in ECEF Frame are as follows.
Satellite coordinate: ( -3450913.7 [m], 5703088.3 [m], 2072466.5 [m])
Satellite velocity: (874.86 [m/s], -2069.22 [m/s], 7210.92 [m/s])
The converted orbital elements in ECI frame are as follows.
Semi-major axis (a): 7041480.926238 [m]
Eccentricity (e): 0.00895555575 [rad]
Inclination (i): 1.46884879182 [rad]
Longitude of ascending node (W): 2.08314240832 [rad]
Argument of periapsis (w): 0.03544505759 [rad]
Mean anomaly (M0): 0.26290478768 [rad]
G.4.2 Initial location information for UE
The initial UE position can be referred from TS 38.508-1 [13].
	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 RF Tx/Rx and DEMOD test cases for both GSO and NGSO config is as follows: 
Longitude: 121.56076999
Latitude: 25.08439333 (NGSO satellites), 55.0 (GSO satellites)
Altitude: 0


Based on the equations described in the annex G.3.1, converted UE location for NGSO satellites in ECEF Frame is as follows. 
UE location: (-3025296.935779 [m], 4925102.789830 [m], 2687544.210048 [m])

G.5	Accuracy requirements for maximum delay errors to obtain the propagation delay and Doppler shift trajectory in TE side
The mean of absolute error for Doppler shift should be less than 1 Hz and the mean of absolute error for propagation delay should be less than 0.05µs based on the following error calculation method.


where , ,  and  are calculated once per 1ms, and the average is taken over every 1 second. 

Annex HG (informative):
Change history

==============End of change==============

Elevation angle vs Time

El(=180/PI*ATAN(l_t/lh))[deg]	30.063718843254676	30.311750468048611	30.562194337219744	30.815084398859142	31.070455069704717	31.328341237080885	31.588778260503645	31.85180197292399	32.117448681585032	32.385755168462737	32.656758690261661	32.930496977934574	33.207008235692292	33.486331139471076	33.768504834820035	34.053568934172183	34.341563513459178	34.632529108028265	34.926506707819833	35.223537751758556	35.523664121313672	35.826928133177432	36.133372531012483	36.443040476215117	36.755975537638143	37.07222168021903	37.391823252451459	37.714824972641388	38.041271913882781	38.371209487689271	38.704683426212455	39.041739762979788	39.382424812078384	39.726785145713563	40.07486757006555	40.426719099368512	40.782386928132865	41.141918401432065	41.505360983171322	41.872762222257236	42.24416971658431	42.619631074755681	42.999193875452377	43.382905624367801	43.770813708623798	44.162965348583363	44.55940754698009	44.960187035280526	45.365350217203591	45.774943109319125	46.189011278652302	46.607599777225779	47.030753073474038	47.458514980470014	47.89092858091081	48.328036148815677	48.769879067897364	49.216497746575669	49.667931529613554	50.12421860636524	50.585395915637953	51.051499047182709	51.522562139842563	51.998617776402504	52.479696875202038	52.965828578588635	53.457040138310028	53.953356797963174	54.454801672639014	54.96139562592623	55.473157144460167	55.99010221022742	56.512244170866651	57.039593608227747	57.572158205485479	58.109942613128709	58.652948314178012	59.20117348901389	59.75461288022845	60.313257657944312	60.877095286074081	61.446109390024716	62.020279626379846	62.599581555121532	63.183986514980113	63.773461502526096	64.367969055641368	64.9674671420278	65.571909053429678	66.181243306261237	66.795413549341575	67.414358479446875	68.038011765392312	68.666301981354522	69.299152550137237	69.936481697070803	70.578202415216566	71.224222442522048	71.874444251540638	72.528765052289771	73.187076808775529	73.849266269654777	74.515215013443424	75.18479950860393	75.85789118875924	76.534356543180664	77.214057222575647	77.896850160058207	78.58258770699716	79.271117783192366	79.962284040481734	80.655926038359311	81.351879429348827	82.049976150450973	82.750044614387519	83.451909889344677	84.155393845528209	84.860315223683372	85.566489524375342	86.273728464094305	86.981838268632416	87.690614283707802	88.399820447846068	89.109069215282076	89.814914179342367	89.468551902444389	88.760006905616962	88.051179852308763	87.342835777624288	86.635253607956983	85.928647714488534	85.223214433632208	84.519142333096397	83.816615239937747	83.115813235249419	82.416912946866702	81.720087565446377	81.02550674285871	80.333336439765688	79.643738753328364	78.956871740530715	78.272889245409132	77.591940734876232	76.914171145910913	76.239720745800099	75.568725006459559	74.901314493443394	74.237614769961866	73.57774631602112	72.921824462637957	72.269959340956817	71.622255845995269	70.978813614653347	70.339727017553102	69.705085164209436	69.074971920982577	68.449465941217639	67.828640706940234	67.212564581449371	66.601300872125307	65.994907902755784	65.393439094672928	64.796943055989402	64.205463678222657	63.619040239603201	63.037707514368869	62.46149588736494	61.890431473282462	61.324536239891536	60.763828134642992	60.208321214042783	59.658025775224324	59.112948489175466	58.573092535103811	58.038457735455054	57.509040691127943	56.984834916461715	56.465830973600355	55.952016605870938	55.443376869839959	54.939894265744186	54.441548866018429	53.948318441672136	53.460178586292344	52.977102837477176	52.49906279552723	52.026028239246877	51.557967238728935	51.094846265017054	50.636630296559801	50.183282922388358	49.734766441968709	49.291041961690468	48.852069487975641	48.417808016997789	47.988215621018071	47.563249531354394	47.142866218011115	46.727021466003123	46.315670448420761	45.908767796283811	45.506267665243954	45.108123799197422	44.714289590876163	44.324718139488645	43.939362305485417	43.5581747625275	43.181108046737755	42.808114603316639	42.439146830605608	42.074157121681701	41.713097903568155	41.355921674144142	41.002581036839082	40.653028733193686	40.307217673371092	39.965100964699424	39.626631938326355	39.291764174064284	38.96045152350392	38.632648131471775	38.30830845590571	37.987387286220333	37.669839760233195	37.3556213797184	37.044688024655599	36.736995966237167	36.432501878695831	36.131162850012792	35.83293639156426	35.537780446761325	35.245653398737929	34.956514077137363	34.670321764048154	34.387036199135409	34.106617584014778	33.829026585911819	33.554224340648439	33.282172454998111	33.01283300844559	32.746168554390465	32.482142120827021	32.220717210535646	31.961857800816095	31.705528342794072	31.45169376032861	31.200319448548864	30.951371272045225	30.70481556274034	30.460619117462979	30.218749195247231	Time [s]


Elevation angle [deg.]
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