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<<< START OF CHANGES >>>
3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk97538824]"Carrier‑off" state: radio state in which the NTN VSAT may transmit but does not transmit any carrier.
NOTE:	"NTN VSAT may transmit" means that all the conditions for transmission are satisfied (e.g. in a state where transmissions are permitted, no failure detected, and the NTN VSAT is correctly pointed towards the satellite).
NOTE:	The existence of a "Carrier‑off" radio state depends on the system of transmission used. For NTN VSATs designed for continuous transmission mode there may be no "Carrier‑off" state.
"Carrier‑on" state: Radio state in which the NTN VSAT may transmit and transmits a carrier.
Co-polarized transmission: when the DUT transmission antenna polarization is aligned with test antenna polarization. 
Cross-polarized transmission: when the DUT transmission antenna polarization is such with respect to the test antenna polarization that an incident wave from the DUT transmission antenna results in lowest available power at the test antenna.
"Emissions disabled" state: Radio state in which the Mobile VSAT is not emitting (e.g. before system monitoring pass, before the control channel is received, when a failure is detected, when a Mobile VSAT is commanded to disable, and when the Mobile VSAT is in a location requiring cessation of emissions).
Enhanced channel raster: channel raster with a 10 kHz granularity in bands with a 100 kHz channel raster.
Feeder link: A radio link from an earth station at a given location to a space station, or vice versa, conveying information for a space radiocommunication service other than for the fixed-satellite service. The given location may be at a specified fixed point, or at any fixed point within specified areas.
Fixed Satellite Service: A radiocommunication service between earth stations at given positions, when one or more satellites are used; the given position may be a specified fixed point or any fixed point within specified areas; in some cases this service includes satellite-to-satellite links, which may also be operated in the inter-satellite service; the fixed-satellite service may also include feeder links for other space radiocommunication services.
Fixed VSAT: VSAT used in FSS system at given position; the given position may be a specified fixed point or any fixed point within specified areas.
NOTE:	Mobile VSAT is excluded from this definition.
Geostationary satellite: A geosynchronous satellite whose circular and direct orbit lies in the plane of the Earth’s equator and which thus remains fixed relative to the Earth; by extension, a geosynchronous satellite which remains approximately fixed relative to the Earth.
Geostationary-Satellite Orbit: The orbit of a geosynchronous satellite whose circular and direct orbit lies in the plane of the Earth's equator.
Geosynchronous Earth Orbit: Earth-centered orbit at approximately 35786 kilometres above Earth's surface and synchronised with Earth's rotation. A geostationary orbit is a non-inclined geosynchronous orbit, i.e. in the Earth’s equator plane.
Geosynchronous satellite: An earth satellite whose period of revolution is equal to the period of rotation of the Earth about its axis.
Low Earth Orbit: Orbit around the Earth with an altitude between 300 km, and 1500 km.
Mobile VSAT: VSAT on moving platform, and which can be further declined in three types: airborne, maritime or land based.
NOTE:	Mobile VSAT can be also referred to as ESIM or ESOMP.
Non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a transmission equipment relay node or SAN.
NTN VSAT: a UE operating in FR2-NTN which could be a Fixed VSAT or a Mobile VSAT.
Plane perpendicular to the GSO arc: The plane that is perpendicular to the “plane tangent to the GSO arc,” as defined below, and includes a line between the earth station in question and the GSO space station that it is communicating with (FCC 47 CFR 25.103).
Plane tangent to the GSO arc: The plane defined by the location of an earth station's transmitting antenna and a line in the equatorial plane that is tangent to the GSO arc at the location of the GSO space station that the earth station is communicating with (FCC 47 CFR 25.103).
Satellite: A space-borne vehicle embarking a transparent payload, or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO), Medium-Earth Orbit (MEO), or Geostationary Earth Orbit (GEO).
Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN satellite capable UE, and connected via the NG interface to the 5GC. It encompasses a transparent payload on board a NTN platform, with satellite-gateway and gNB functions.
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
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For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
BW	Bandwidth
BWP	Bandwidth Part
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
DTX	Discontinuous Transmission
EIRP	Equivalent Isotropically Radiated Power
EIS	Effective Isotropic Sensitivity
ESIM	Earth Station in Motion
ESOMP	Earth Stations on Mobile Platforms
EVM	Error Vector Magnitude
FR	Frequency Range
FRC	Fixed Reference Channel
FSS	Fixed Satellite Service
GEO	Geosynchronous Earth Orbit
GSCN	Global Synchronization Channel Number
[bookmark: _Hlk149762437]GSO	Geostationary-Satellite Orbit
IBB	In-band Blocking
ITU-R	Radiocommunication Sector of the International Telecommunication Union
LEO	Low Earth Orbiting
MBW	Measurement bandwidth defined for the protected band
MOP	Maximum Output Power
MPR	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
NGEO	Non-Geostationary Earth Orbiting
NGSO	Non-Geostationary-Satellite Orbit
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NS	Network Signalling
NTN	Non-Terrestrial Network
OCNG	OFDMA Channel Noise Generator
OOB	Out-of-band
PRB	Physical Resource Block
QAM	Quadrature Amplitude Modulation
RAN	Radio Access Network
RE	Resource Element
REFSENS	REFerence SENSitivity
RF	Radio Frequency
RMS	Root Mean Square (value)
RSRP	Reference Signal Receive Power
RSRQ	Reference Signal Receive Quality
RX	Receiver
SAN	Satellite Access Node
SC	Single Carrier
SCS	Subcarrier spacing
SEM	Spectrum Emission Mask
SNR	Signal-to-Noise Ratio
SRS	Sounding Reference Symbol
SS	Synchronization Symbol
TN	Terrestrial Network
TRP	Total Radiated Power
TX	Transmitter
TxD	Tx Diversity
[bookmark: clause4]UE	User Equipment
VSAT	Very Small Aperture Terminal
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The following requirements define the maximum output power radiated by the Fixed VSAT for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are specified in Table 9.2.1.1-1. The EIRP of each direction (Link= Satellite direction, Meas=Link angle) should be verified  within the declared minimum elevation angle supported for transmitting, which can be achieved by mechanical steering and/or electronic steering according to VSAT Type. The supported minimum elevation angle shall be declared by manufacturer and within the range of , and it can be expressed as (90-θ) if the coordinate systems in Figure 9.2.1.1-1 below is taken as an example.
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Figure 9.2.1.1-1 Example measurement grid for min guaranteed EIRP with the declared supported minimum elevation angle 

Table 9.2.1.1-1: Minimum guaranteed EIRP for Fixed VSAT
	Operating band
	UE Type
	EIRPmin (dBm)

	n512, n511, n510
	1
	70 (NOTE 1)

	
	2
	70 (NOTE 1)

	
	3
	61 (NOTE 1)

	NOTE 1: 	Minimum guaranteed EIRP is defined in the direction of the satellite and VSAT is configured to transmit with maximum output power. Minimum guaranteed EIRP is defined as the lower limit without tolerance.



The maximum output power values for TRP and EIRP for fixed VSAT are specified in Table 9.2.1.1-2 below. The requirement should be verified with test metrics of EIRP (Link= Satellite direction, Meas=Link angle).
Table 9.2.1.1-2: Maximum output power limits for Fixed VSAT
	Operating band
	UE Type
	TRPMAX (dBm)
	EIRPmax (dBm)

	n512, n511, n510
	1
	35
	86.2

	
	2, 3
	43
	86.2

	NOTE: 	Void
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The following requirements define the maximum output power radiated by the Mobile VSAT for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are specified in Table 9.2.1.2-1.
The EIRP of each direction (Link= Satellite direction, Meas=Link angle) should be verified within the declared minimum elevation angle supported for transmitting, which can be achieved by mechanical steering and/or electronic steering according to VSAT Type. The supported minimum elevation angle shall be declared by manufacturer and within the range of , and it can be expressed as (90-θ) if the coordinate systems in Figure 9.2.1.2-1 below is taken as an example.
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Figure 9.2.1.2-1 Example measurement grid for min guaranteed EIRP with the declared supported minimum elevation angle

Table 9.2.1.2-1: Minimum guaranteed EIRP for Mobile VSAT
	Operating band
	UE Type
	EIRPmin (dBm)

	n512, n511
	4
	70 (NOTE 1)

	
	5
	70 (NOTE 1)

	NOTE 1:	Minimum guaranteed EIRP is defined in the direction of the satellite and VSAT is configured to transmit with maximum output power. Minimum guaranteed EIRP is defined as the lower limit without tolerance.



The maximum output power values for TRP and EIRP for mobile VSAT are specified in Table 9.2.1.2-2 below. The requirement should be verified with test metrics of EIRP (Link= Satellite direction, Meas=Link angle).
Table 9.2.1.2-2: Maximum output power limits for Mobile VSAT
	Operating band
	UE Type
	TRPMAX (dBm)
	EIRPmax (dBm)

	n512, n511, n510
	4
	35
	86.2

	
	5
	43
	86.2

	NOTE: 	Void
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Editor’s Note: The pointing stability is a system level requirement and is considered not testable from a conformance perspective.
Pointing stability: Under the condition of 100 km/h maximum wind speed, with gusts of 130 km/h lasting 3 seconds, the installation shall not show any sign of permanent distortion and shall not need repointing after the application of the wind load.
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Editor’s Note: The antenna gain is not mandatory for conformance testing.
The following requirements are applicable to NTN VSAT type 1, type 2, type 4 or type 5 operating in band n511 or in band n510 and communicating with Geostationary Satellite Orbit (GSO) SAN.
The co-polarization gain in the plane tangent to the GSO arc shall not exceed the levels specified in Table 9.6.2-1. This envelope may be exceeded by up to 3 dB in 10% of the range of θ angles from ±7–180°, and by up to 6 dB in the region of main reflector spillover energy.
Table 9.6.2-1: Co-polarization gain limit in the plane tangent to the GSO arc
	θ value
	Co-polarization gain (dBi)

	2° ≤ θ ≤ 7°
	29 – 25log10(θ)

	7° ≤ θ ≤ 9.2°
	8

	9.2° ≤ θ ≤ 19.1°
	32 – 25log10(θ)

	19.1° < θ ≤ 180°
	0



The co-polarization gain in the plane perpendicular to the GSO arc shall not exceed the levels specified in Table 9.6.2-2. This envelope may be exceeded by up to 3 dB in 10% of the range of θ angles from ±7–180°, and by up to 6 dB in the region of main reflector spillover energy.
Table 9.6.2-2: Co-polarization gain limit in the plane perpendicular to the GSO arc
	θ value
	Co-polarization gain (dBi)

	3.5° ≤ θ ≤ 7°
	32 – 25log10(θ)

	7° ≤ θ ≤ 9.2°
	10.9

	9.2° ≤ θ ≤ 19.1°
	35 – 25log10(θ)

	19.1° < θ ≤ 180°
	3



The off-axis cross-polarization gain in the plane tangent and in the plane perpendicular to the GSO arc shall not exceed the levels specified in Table 9.6.2-3.
Table 9.6.2-3: Cross-polarization gain limit
	θ value
	Cross-polarization gain (dBi)

	2° ≤ θ ≤ 7°
	19 – 25log10(θ)
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[bookmark: _Toc161753996][bookmark: _Toc161754617][bookmark: _Toc163202190][bookmark: _Hlk44411793]The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2.1.2 and A.3.2.1.3 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.1.1) with peak reference sensitivity specified in Table 10.3.2-1. EISREFSENS_50M declared by the vendor is an integer value in the range specified in Table 10.3.2-2 for different types of NTN VSAT. The requirement is verified with the test metric of EIS (Link= Satellite direction, Meas=Link angle).
The EIS of each direction (Link= Satellite direction, Meas=Link angle) should be verified within the declared minimum elevation angle supported for receiving, which can be achieved by mechanical steering and/or electronic steering according to VSAT Type. The supported minimum elevation angle shall be declared by manufacturer and within the range of , and it can be expressed as (90-θ) if the coordinate systems in Figure 10.3.2-1 below is taken as an example.
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Figure 10.3.2-1 Example measurement grid for EIS with the declared supported minimum elevation angle

Table 10.3.2-1: OTA reference sensitivity requirement for NTN VSAT
	NTN VSAT channel bandwidth (MHz)
	UL/DL RB allocation
	OTA reference sensitivity level, EISREFSENS
(dBm)

	50, 100, 200, 400
	Full RB allocation NRB as specified in sub-clause 5.3.2
	EISREFSENS_50M + 10log10(NRB x SCS x 12 / factor)
(NOTE 1)

	NOTE 1:	The “factor” represents the normalized factor to scale EIS for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.



Table 10.3.2-2: The range of EISREFSENS_50M declared by vendor per NTN VSAT 
	Operating band
	NTN VSAT class
	NTN VSAT type
	The range of EISREFSENS_50M
(dBm)

	n512, n511
	Fixed VSAT
	1, 2
	≤ -122

	
	
	3
	≤ -115.6

	n512, n511, n510
	Mobile VSAT
	4, 5
	≤ -122
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Editor’s Note: The antenna gain is not mandatory for conformance testing.
The following regional requirements are applicable to NTN VSAT operating in band n512 towards geostationary satellite orbit.
The receiver antenna off-axis gain of each co-polarized components in any direction φ degrees from the antenna main beam shall not exceed the levels specified in Table 10.8-1. 
Table 10.8-1: Off-axis Co-polarized gain limit
	φ value (degree)
	gain (dBi)

	φmin ≤ φ ≤ 48°
	32 – 25log10(φ) 

	48° ≤ φ ≤ 85°
	-10

	85° ≤ φ ≤ 180°
	0

	NOTE:	φmin = 1o or 100λ/D (degrees) whichever is the greater, for D/λ≥ 50. 
	φmin = 2o or 114(D/ λ)-1.09 (degrees) whichever is the greater, for D/λ 50. 
	where D is the nominal diameter of the antenna



The receiver antenna off-axis gain of each cross-polarized components in any direction φ degrees from the antenna main beam shall not exceed the levels specified in Table 10.8-2. 
Table 10.8-2: Off-axis Cross-polarized gain limit
	φ value (degree)
	gain (dBi)

	φr ≤ φ ≤ 7°
	23 – 20log10(φ)

	NOTE:	φr = 1o or 100λ/D (degrees) whichever is the greater 
	where D is the nominal diameter of the antenna
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Editor’s Note: The vibration environmental condition is a system level requirement and is considered not testable from a conformance perspective.
The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.
Table E.2.3-1: Vibration conditions
	Frequency
	ASD (Acceleration Spectral Density) random vibration

	5 Hz to 20 Hz
	0,96 m2/s3

	20 Hz to 500 Hz
	0,96 m2/s3 at 20 Hz, thereafter –3 dB/Octave



Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 38.101-1[6] for extreme operation.
<<< END OF CHANGES >>>
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