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Introduction
As per TR 38.821 [1], it is assumed that both handheld devices (including smartphones) and other (fixed/moving platform mounted) devices are supported. The assumption and solutions developed in [1] have considered outdoor handheld (pedestrian) UEs or VSAT (vehicular relay) and UE on moving platforms. Moreover, the NTN reference scenarios as listed in chapter 4.2 of [1] consider two types of NTN UEs:
· UE with omni-directional antenna, typically handheld devices
· UE with directive antenna, typically mounted on a building or on a moving platform (aircraft, train, vessels, vehicles)
Fixed and moving platform mounted device 
UE with directive antenna can be categorized as “fixed or mounted” with the following capabilities:
· Moving platforms (aircraft, ships/vessels, high-speed trains, vehicles) mounted UE on. The UE can also act as a relay to other UEs on board moving platforms. 
· Fixed UE, example VSAT (Very Small Aperture Terminal).

[image: ]
Figure 2: Fixed and moving UE for satellite-based NR in higher frequency bands
Note 1: The user link (UE-satellite) is based on Uu NR interface in FDD mode with CP-OFDM in the downlink and DFT-s-OFDM or CP-OFDM in uplink.
Note 2: The feeder link (gateway – satellite) may operate in any frequency outside the user link frequency bands in consideration. 
Note 3: It is assumed that the satellite (and gateway in cases of transparent payload) is designed to close the link budget between the gNB and UE (satellite terminal), including effects of the feeder link.
2.1 Moving platform mounted UE
A moving platform mounted UE has been referred to as an Earth Station on Moving Platform (ESOMP); however, recently ITU has changed the definition to Earth Station in Motion (ESIM). These devices are typically mounted on vessels, airplanes, trains or fast vehicles. The UE can also act as a relay to other UEs on board moving platforms. 
[bookmark: _Toc493127338]ESIM (Earth stations in motion) [2] address a complex challenge – how to provide reliable and high-bandwidth connectivity to what are literally moving targets. They provide broadband communications, including Internet connectivity, to a variety of platforms in motion. As per ITU definition there are currently three types of ESIM: ESIM on aircraft (aeronautical ESIM), ESIM on ships (maritime ESIM), and ESIM on land vehicles (land ESIM). ESIM on land vehicles was also referred to as to Vehicle-Mounted Earth Stations (VMES) [6]. The VMES may transmit and receive data when the vehicle is in motion and when the vehicle is stationary.
[bookmark: _GoBack]Please note that ETSI has defined recommended UE parameters for ESOMP terminals (ESIM) and VMES for several frequency bands ([3], [4], [5], [6]).
2.2 Fixed UE
The UE parameter description such UE (example VSAT) is highlighted in TR38.821 [2] in Table 6.1.1.1-3: UE characteristics for system level simulations, see below.
	Characteristics
	VSAT (NOTE 2)*
	Handheld
	Other (NOTE 1)

	Frequency band
	Ka band (i.e. 30 GHz UL and 20 GHz DL)
	S band (i.e. 2 GHz)
	Ka band (i.e. 30 GHz UL and 20 GHz DL)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter
	(1, 1, 2) with omni-directional antenna element

	Directional
(M,N,P,Mg,Ng) = (TBD,TBD,2,1,1); (dV,dH) = (TBD, TBD)λ with directional antenna element (HPBW=65 deg)

	Polarisation
	circular
	Linear: +/-45°X-pol
	Linear: +/-45°X-pol

	Rx Antenna gain 
	39.7 dBi 
	0 dBi per element
	TBD dBi per element

	Antenna temperature
	150 K
	290 K
	TBD K

	Noise figure
	1.2 dB
	7 dB
	TBD dB

	Tx transmit power
	2 W (33 dBm)
	200 mW (23 dBm)
	[TBD W (TBD dBm)]

	Tx antenna gain
	43.2 dBi
	0 dBi per element
	TBD dBi per element

	NOTE 1:	Moving platforms (e.g., aircraft, vessels), building mounted devices. These values are provided for information.
NOTE 2:	VSAT terminal characteristics could be implemented with phased array antenna.


TR 38.821: Table 6.1.1.1-3: UE characteristics for system level simulations
*Note also that Ku band, considering the appropriate parameters, may also be applicable for VSAT.
Conclusions
Proposal 1: As per TR 38.821, it shall be assumed that both handheld UE (including smartphones) and other (fixed/moving platform mounted) UE are supported in the Rel-17 WI NR-NTN-solutions.
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