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Introduction
In this paper, we continue to discuss the left-open issues for NTN UE Rx requirements.
NTN UE RF Rx requirements
Maximum input power:
In last meeting, there’re several principles were agreed to derive the maximum input power, and they are:
	WF R4-2403649
Agreement:
For type 3, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM]. 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM] maximum input power.
· FFS on the value for maximum input power level.  
· Note: for 64QAM modulation order, the lower orbits compared with 600KM might be considered .

For type 1/2 capable of connecting with both GSO and LEO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM] under the LEO assumption as maximum input power
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  

For type 4/5 capable of connecting with GSO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM/] under the GSO assumption as maximum input power 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  



Considering the SAN assumptions, as given in TR 38.821 below, the expected incoming power from SAN on a VSAT at satellite nadir can be calculated.
	Table 6.1.1.1-1: Set-1 satellite parameters for system level simulator calibration
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Satellite antenna pattern
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	S-band
(i.e. 2 GHz)
	22 m
	2 m
	2 m

	Satellite EIRP density
	
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	3dB beamwidth
	
	0.4011 deg
	4.4127 deg
	4.4127 deg

	Satellite beam diameter (Note 2)
	
	250 km
	90 km
	50 km

	Equivalent satellite antenna aperture (Note 1)
	Ka-band
(i.e. 20 GHz for DL)
	5 m
	0.5 m
	0.5 m

	Satellite EIRP density
	
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	3dB beamwidth
	
	0.1765 deg
	1.7647 deg
	1.7647 deg

	Satellite beam diameter (Note 2)
	
	110 km
	40 km
	20 km






The expected power from the assumed SAN to the VSAT at satellite nadir can be calculated as follows.
	
	GSO
	LEO 1200
	LEO 600
	LEO 200

	SAN EIRP (dBW/MHz)
	40
	10
	4
	4

	Distance (km)
	35786.00 
	1200.00 
	600.00 
	200

	Frequency (GHz)
	17
	17
	17
	17

	FSPL (dB)
	208.12 
	178.63 
	172.61 
	163.07

	Additional loss (dB)
	2.00 
	2.00 
	2.00 
	0 (ideal)

	Expected Power at OTA (in dBm/200MHz)
	-117.11
	-117.62
	-117.60
	-106.06



From the above, the maximum input power from SAN, if re-use simulation assumption, should be specified around -115 dBm considering some margin.

Observation 1: If consider same assumption as simulation and TR 38.821 and the current DL link budget, the maximum input power should be specified as -105 dBm with some margin.

Now if we consider the FCC 25.208 (c), the PFD limit from a space station to the ground is given as follows:

	25.208 (c)
(c) In the 17.7–17.8 GHz, 18.3–18.8 GHz, 19.3–19.7 GHz, 22.55–23.00 GHz, 23.00–23.55 GHz, and 24.45–24.75 GHz frequency bands, the power flux density at the Earth’s surface produced by emissions from a space station for all conditions for all methods of modulation shall not exceed the following values:
(1)-115 dB (W/m2) in any 1 MHz band for angles of arrival between 0 and 5 degrees above the horizontal plane.
(2) -115 + 0.5 (theta-5) dB (W/m2) in any 1 MHz band for angles of arrival theta (in degrees) between 5 and 25 degrees above the horizontal plane.
(3) -105 dB (W/m2) in any 1 MHz band for angles of arrival between 25 and 90 degrees above the horizontal plane.



The above PFD limit on the ground can be summed up to approximately -75 dBm/m2/MHz for 1MHz reference bandwidth. And considering the effective antenna size of a 60cm diameter aperture, the received power is approximately -81 dBm/MHz.

Observation 2: If we consider the FCC upper limit, as given in PFD, for space station downlink power working in 17GHz band, the maximum input power can be higher than the simulation assumptions.

Proposal 1: The maximum input power at VSAT OTA can be specified as -105 dBm if we re-use the SAN DL EIRP simulation assumptions as an upper limit, and assuming lowest LEO orbits as 200km.

Conclusion
The following observations and proposals were submitted in this document for the meeting to disucss:
Proposal 1: The maximum input power at VSAT OTA can be specified as -105 dBm if we re-use the SAN DL EIRP simulation assumptions as an upper limit, and assuming lowest LEO orbits as 200km.
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