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The maximum acceptable uncertainty of the Conducted Test System and OTA Test System are specified below for each test defined explicitly in the present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements included by reference is defined in the respective referred test specification.
The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.
For conducted RF tests, it should be noted that the uncertainties in clause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the EUT and the Test System.
For details on measurement uncertainty budget calculation, measurement methodology description (including calibration and measurement stage for each test range), MU budget format and its contributions, refer to TR 37.941 [13], where MU analyses for the BS radiated testing were captured. The maximum OTA Test System uncertainty for FR1-NTN and FR2-NTN OTA transmitter and receiver tests were reused from BS MU budgets in TR 37.941 [13]. Reuse of TR 37.941 [13] MU values for SAN LEO radiated conformance testing is subject to the following conditions:
-	EUT suitability to fit OTA chambers considered in TR 37.941 [13], and
-	Environmental test conditions assumed for BS testing in TR 37.941 [13].
Reuse of TR 37.941 [13] TTOTA values for SAN GEO radiated conformance testing may not be justified for some products due to too large SAN GEO antenna array dimensions, and required OTA RF chamber size.
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The maximum conducted Test System uncertainty for conducted transmitter tests minimum requirements is given in table 4.1.2.2-1. The maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements is given in table 4.1.2.2-2 for FR1-NTN and in table 4.1.2.2-3 for FR2-NTN.
Table 4.1.2.2-1: Maximum Test System uncertainty for conducted transmitter tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 SAN output power
	±0.7 dB, f ≤ 3 GHz
	

	6.3 Output power dynamics
	± 0.4 dB
	

	6.5.2 Frequency error
	± 12 Hz
	

	6.5.3 EVM
	± 1%
	

	6.6.2 Occupied bandwidth
	3 MHz SAN Channel BW: ±30 kHz
5 MHz, 10 MHz SAN Channel BW: ±100 kHz
15 MHz, 20 MHz SAN Channel BW: ±300 kHz
	

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	ACLR
BW ≤ 20MHz: ±0.8 dB
	

	6.6.4 Out-of-band emissions
	±1.5 dB, f ≤ 3 GHz
	

	6.6.5.5.1.1 Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 15 GHz: ±4.0 dB
	

	6.6.5.5.1.2 Transmitter spurious emissions, Protection of SAN receiver
	±3.0 dB
	



Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR1-NTN OTA transmitter tests
	Clause
	Maximum OTA Test System uncertainty

	9.2 Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.7 dB, 10.7 GHz ≤ f ≤ 12.75 GHz

	9.3 OTA base station output power
	±1.4 dB, f ≤ 3.0 GHz
±2.0 dB, 10.7 GHz ≤ f ≤ 12.75 GHz

	9.4.3 OTA total power dynamic range 
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86]±0.4 dB

	9.6.2 OTA frequency error
	±12 Hz

	9.6.3 OTA modulation quality
	±1 %

	9.7.2 OTA occupied bandwidth
	±30 kHz, BWChannel 3 MHz
±100 kHz, BWChannel 5 MHz, 10 MHz
±300 kHz, BWChannel 15 MHz, 20 MHz, 25 MHz, 35 MHz, 50 MHz
±600 kHz, BWChannel 70 MHz, 100 MHz 

	9.7.3 OTA ACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20 MHz

10.7 GHz ≤ f ≤ 12.75 GHz
±2.7 dB

	9.7.4 OTA out-of-band emissions
	Absolute power ±1.8 dB, f ≤ 3.0 GHz
Absolute power ±2.7 dB, 10.7 GHz ≤ f ≤ 12.75 GHz

	9.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	For NTN SAN type 1-O operating below 10 GHz:
±2.3 dB, 30 MHz < f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 15 GHz
For NTN SAN type 1-O operating above 10 GHz:
±2.7 dB, 30 MHz < f ≤ 26 GHz

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Table 4.1.2.2-3: Maximum OTA Test System uncertainty for FR2-NTN OTA transmitter tests
	Clause
	Maximum OTA Test System uncertainty

	9.2 Radiated transmit power
	Normal condition:
±1.7 dB, 10.7 GHz ≤ f ≤ 12.75 GHz
[±1.7] dB, 17.3 GHz ≤ f ≤ 20.2 GHz

	9.3 OTA base station output power
	±2.0 dB, 10.7 GHz ≤ f ≤ 12.75 GHz
[±2.1] dB, 17.3 GHz ≤ f ≤ 20.2 GHz

	9.4.3 OTA total power dynamic range 
	[±0.4] dB

	9.6.2 OTA frequency error
	[±12] Hz

	9.6.3 OTA modulation quality
	[±1 %]

	9.7.2 OTA occupied bandwidth
	600 kHz

	9.7.3 OTA ACLR
	±2.7 dB, 10.7 GHz ≤ f ≤ 12.75 GHz
[±2.3] dB, 17.3 GHz ≤ f ≤ 20.2 GHz

	9.7.4 OTA out-of-band emissions
	Absolute power ±2.7 dB, 10.7 GHz ≤ f ≤ 12.75 GHz
Absolute power [±2.7] dB, 17.3 GHz ≤ f ≤ 20.2 GHz

	9.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	For NTN SAN type 2-O operating below 15 GHz:
±2.7 dB, 30 MHz < f ≤ 26 GHz
For NTN SAN type 2-O operating above 15 GHz:
±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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The maximum conducted Test System uncertainty for conducted receiver tests minimum requirements are given in table 4.1.2.3-1.The maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in table 4.1.2.3-2 for FR1-NTN and in table 4.1.2.3-3 for FR2-NTN.
Table 4.1.2.3-1: Maximum Test System Uncertainty for conducted receiver tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.2	Reference sensitivity level
	±0.7 dB, f ≤ 3 GHz
	

	7.3	Dynamic range
	±0.3 dB
	

	7.4.1 Adjacent channel selectivity 
	±1.4 dB, f ≤ 3 GHz
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer leakage

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer leakage effect is systematic, and is added arithmetically.

Test System uncertainty = SQRT (wanted_level_error2 + interferer_level_error2) + leakage effect.

f ≤ 3 GHz
Wanted signal level ±0.7 dB
Interferer signal level ±0.7 dB

f ≤ 6 GHz
Impact of interferer leakage 0.4 dB

	7.5.5.1 Out-of-band blocking
	fwanted ≤ 3GHz
1MHz < finterferer ≤ 3 GHz: ±1.3 dB
3 GHz < finterferer ≤ 4.2 GHz: ±1.5 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

	Overall system uncertainty comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer Broadband noise effect is systematic, and is added arithmetically.

Test System uncertainty = SQRT (wanted_level_error2 + interferer_level_error2) + Broadband noise effect.

Out of band blocking, using CW interferer:
Wanted signal level:
±0.7 dB up to 3 GHz

Interferer signal level:
±1.0 dB up to 3 GHz
Impact of interferer Broadband noise 0.1 dB 

	7.8 In-channel selectivity
	±1.4 dB, f ≤ 3 GHz
	

	NOTE:	Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.



Table 4.1.2.3-2: Maximum OTA Test System uncertainty for FR1-NTN OTA receiver tests
	Clause
	Maximum OTA Test System uncertainty

	10.2 OTA sensitivity
	±1.3 dB, f ≤ 3 GHz
±2.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz

	10.3 OTA reference sensitivity level
	±1.3 dB, f ≤ 3 GHz
±3.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz

	10.4 OTA dynamic range 
	±0.3 dB

	10.5.1	OTA adjacent channel selectivity
	±1.7 dB, f ≤ 3 GHz
±3.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz

	10.6 OTA out-of-band blocking
	fwanted ≤ 3 GHz:
±2.0 dB, finterferer ≤ 3 GHz
±2.1 dB, 3 GHz < finterferer ≤ 6 GHz
±3.5 dB, 6 GHz < finterferer ≤ 12.75 GHz

±3.4 dB, 13.75 GHz ≤ fwanted ≤ 14.5 GHz

	10.9 OTA in-channel selectivity 
	±1.7 dB, f ≤ 3 GHz
±3.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Table 4.1.2.3-3: Maximum OTA Test System uncertainty for FR2-NTN OTA receiver tests
	Clause
	Maximum OTA Test System uncertainty

	10.3 OTA reference sensitivity level
	±2.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz
[±2.4] dB, 27.5 GHz ≤ f ≤ 30.0 GHz

	10.5.1	OTA adjacent channel selectivity
	±3.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz
[±3.4] dB, 27.5 GHz ≤ f ≤ 30.0 GHz

	10.6 OTA out-of-band blocking
	±3.4 dB, 13.75 GHz ≤ f ≤ 14.5 GHz
[±3.6] dB, 27.5 GHz ≤ f ≤ 30.0 GHz

	10.9 OTA in-channel selectivity 
	±3.2 dB, 13.75 GHz ≤ f ≤ 14.5 GHz
[±3.4] dB, 27.5 GHz ≤ f ≤ 30.0 GHz

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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Table 4.1.2.4-1: Maximum Test System Uncertainty for FR1-NTN conducted performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8 PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB



Table 4.1.2.4-2: Maximum Test System Uncertainty for FR1-NTN OTA performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	11 PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB



Table 4.1.2.4-3: Maximum Test System Uncertainty for FR2-NTN OTA performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	11 PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB
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The following SAN declarations listed in table 4.6-1, when applicable to the SAN under test, are required to be provided by the manufacturer for the conducted requirements testing of the SAN type 1-H, and radiated requirements testing of SAN type 1-H, SAN type 1-O and SAN type 2-O.
Table 4.6-1 Manufacturers declarations for SAN type 1-H conducted test requirements, and for SAN type 1-H, SAN type 1-O and SAN type 2-O radiated test requirements
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	SAN type 1-H
(Note 2)
	SAN type 1-O operating below 10GHz
	SAN type 1-O operating above 10GHz
	SAN type 2-O

	D.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the SAN enclosure.
	x
	x
	x
	x

	D.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the SAN enclosure.
	x
	x
	x
	x

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the SAN is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 3)
	x
	x
	x
	x

	D.4
	Operating bands and frequency ranges
	List of NR operating band(s) supported by the SAN and if applicable, frequency range(s) within the operating band(s) that the SAN can operate in. 
Supported bands declared for every beam for SAN type 1-O (D.3), or every TAB connector for SAN type 1-H.
(Note 4)
	c
	x
	x
	x

	D.5
	SAN requirements set
	Declaration of one of the NR satellite access node requirement's set as defined for SAN type 1-H, or SAN type 1-O.
	c
	x
	x
	x

	D.6
	SAN class
	Declared as GEO SAN, or LEO SAN.
	c
	x
	x
	x

	D.7
	SAN channel band width and SCS support
	SAN supported SCS and channel bandwidth per supported SCS. Declared for each beam for SAN type 1-O (D.3) or each TAB connector for SAN type 1-H, and each operating band (D.4).
	c
	x
	x
	x

	D.8
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).
	x
	x
	x
	x

	D.9
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).
	x
	x
	x
	x

	D.10
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).
	x
	x
	x
	x

	D.11
	Rated beam EIRP (Prated,c,EIRP)
	The rated EIRP level per carrier (Prated,c,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 11)
	x
	x
	x
	x

	D.12
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).
	x
	x
	x
	x

	D.13
	Equivalent beams
	List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to have identical OTA peak directions sets and intended to have identical spatial properties at all steering directions within the OTA peak directions set when presented with identical signals. All declarations (D.4 – D.12) made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.
	x
	x
	x
	x

	D.14
	Parallel beams
	List of beams which have been declared equivalent (D.13) and can be generated in parallel using independent RF power resources.
Independent power resources mean that the beams are transmitted from mutually exclusive transmitter units.
	x
	x
	x
	x

	D.15
	Number of carriers at maximum TRP
	The number of carriers per operating band the SAN is capable of generating at maximum TRP declared for every beam (D.3).
	n/a
	x
	x
	x

	D.16
	Maximum Satellite Access Node RF Bandwidth
	Maximum Satellite Access Node RF Bandwidth in the operating band, declared for each supported operating band for each beam for SAN type 1-O, or for each TAB connector for SAN type 1-H (D.4).
(Note 10)
	c
	x
	x
	x

	D.17
	Total RF bandwidth (BWtot)
	Total RF bandwidth BWtot of transmitter and receiver, declared per the band combinations (D.42). 
	c
	x
	x
	x

	D.18
	Contiguous spectrum operation support
	Ability of SAN to support contiguous frequency distribution of carriers when operating multi-carrier in an operating band.
Declared for each single-band RIB for SAN type 1-O or each single-band connector for SAN type 1-H, for each operating band.
	c
	x
	x
	x

	D.19
	OSDD identifier
	A unique identifier for the OSDD.
	x
	x
	n/a
	n/a

	D.20
	OSDD operating band support
	Operating band supported by the OSDD, declared for every OSDD (D.19).
(Note 5)
	x
	x
	n/a
	n/a

	D.21
	OTA sensitivity supported SAN channel bandwidth and SCS
	The SAN supported SCS and channel bandwidth per supported SCS by each OSDD.
	x
	x
	n/a
	n/a

	D.22
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD.
	x
	x
	n/a
	n/a

	D.23
	Minimum EIS for FR1 (EISminSENS)
	The minimum EISminSENS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.
Declared per NR supported channel BW for the OSDD (D.19).
The lowest EIS value for all the declared OSDD's is called minSENS, while its related range of angles of arrival is called minSENS RoAoA.
(Note 6)
	x
	x
	n/a
	n/a

	D.24
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (D.26) for each OSDD.
	x
	x
	n/a
	n/a

	D.25
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD.
	x
	x
	n/a
	n/a

	D.26
	Receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range (D.25).
(Note 7)
	x
	x
	n/a
	n/a

	D.27
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions (D.28).
	x
	x
	n/a
	n/a

	D.28
	Conformance test directions
	For each OSDD four conformance test directions.
If the OSDD includes a receiver target redirection range the following four directions shall be declared:
1)	The direction determined by the maximum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.
2)	The direction determined by the minimum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.
3)	The direction determined by the maximum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.
4)	The direction determined by the minimum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.
If an OSDD does not include a receiver target redirection range the following 4 directions shall be declared:
1)	The direction determined by the maximum φ value achievable inside the sensitivity RoAoA, while θ value being the closest possible to the receiver target reference direction.
2)	The direction determined by the minimum φ value achievable inside the sensitivity RoAoA, while θ value being the closest possible to the receiver target reference direction.
3)	The direction determined by the maximum θ value achievable inside the sensitivity RoAoA, while φ value being the closest possible to the receiver target reference direction.
4)	The direction determined by the minimum θ value achievable inside the sensitivity RoAoA, while φ value being the closest possible to the receiver target reference direction.
	x
	x
	n/a
	n/a

	D.29
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.
(Note 8)
	x
	x
	n/a
	x

	D.30
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA converge range (D.29).
(Note 9)
	x
	x
	n/a
	x

	D.31
	OTA coverage range maximum directions
	The directions corresponding to the following points:
1)	The direction determined by the maximum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
	x
	x
	n/a
	x

	D.32
	The rated carrier OTA SAN power, Prated,c,TRP
	Prated,c,TRP is declared as TRP OTA power per carrier, declared per supported operating band.
(Note 11)
	n/a
	x
	n/a
	x

	D.33
	Rated transmitter TRP, Prated,t,TRP
	Rated total radiated output power.
Declared per supported operating band.
(Note 11)
	n/a
	x
	n/a
	x

	D.34
	Rated carrier output power (Prated,c,TABC)
	Conducted rated carrier output power, per single band connector.
Declared per supported operating band, per TAB connector for SAN type 1-H. 
(Note 11)
	c
	n/a
	n/a
	n/a

	D.35
	Rated total output power (Prated,t,TABC)
	Conducted total rated output power.
Declared per supported operating band, per TAB connector for SAN type 1-H.
(Note 11)
	c
	n/a
	n/a
	n/a

	D.36
	Single band connector
	List of single-band connector for the supported operating bands (D.4).
	c
	n/a
	n/a
	n/a

	D.37
	Equivalent connectors
	List of TAB connector of SAN type 1-H, which have been declared equivalent.
Equivalent connectors imply that the TAB connector of SAN type 1-H, are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the TAB connector of SAN type 1-H are identical and the transmitter unit and/or receiver unit driving TAB connector of SAN type 1-H are of identical design.
	c
	n/a
	n/a
	n/a

	D.38
	Single-band RIB
	List of single-band RIB for the supported operating bands (D.4). 
	n/a
	x
	n/a
	x

	D.39
	Single or multiple carrier
	SAN capability to operate with a single carrier (only) or multiple carriers. Declared per supported operating band, per RIB for SAN type 1-O or per TAB connector for SAN type 1-H. 
	c
	x
	n/a
	x

	D.40
	Maximum number of supported carriers per operating band
	Maximum number of supported carriers. Declared per supported operating band, per RIB for SAN type 1-O or per TAB connector for SAN type 1-H.
(Note 10)
	c
	x
	n/a
	x

	D.41
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers in each supported operating band. Declared per operating band (D.4), per RIB for SAN type 1-O or per TAB connector for SAN type 1-H.
	c
	x
	n/a
	x

	D.42
	Operating band combination support
	List of operating bands combinations supported by single-band RIB(s) of SAN type 1-O, or single-band connector(s) of SAN type 1-H. 
	c
	x
	n/a
	x

	D.43
	OTA REFSENS RoAoA
	Range of angles of arrival associated with the OTA REFSENS. 
	n/a
	x
	n/a
	x

	D.44
	OTA REFSENS receiver target reference direction
	Reference direction inside the OTA REFSENS RoAoA (D.43).
	n/a
	x
	n/a
	x

	D.45
	OTA REFSENS conformance test directions
	The following four OTA REFSENS conformance test directions shall be declared:
1)	The direction determined by the maximum φ value achievable inside the OTA REFSENS RoAoA, while θ value being the closest possible to the OTA REFSENS receiver target reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA REFSENS RoAoA, while θ value being the closest possible to the OTA REFSENS receiver target reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA REFSENS RoAoA, while φ value being the closest possible to the OTA REFSENS receiver target reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA REFSENS RoAoA, while φ value being the closest possible to the OTA REFSENS receiver target reference direction.
	n/a
	x
	n/a
	x

	D.46
	Relation between supported maximum RF bandwidth, number of carriers and Rated maximum TRP 
	If the rated transmitter TRP and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:
-	The reduced number of supported carriers at the rated transmitter TRP;
-	The reduced total output power at the maximum number of supported carriers.
	n/a
	x
	n/a
	x

	D.47
	Relation between supported maximum RF bandwidth, number of carriers and Rated total output power
	If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:
-	The reduced number of supported carriers at the rated total output power;
-	The reduced total output power at the maximum number of supported carriers.
	c
	n/a
	n/a
	n/a

	D.48
	TAB connectors used for performance requirement testing
	To reduce test complexity, declaration of a representative (sub)set of TAB connectors to be used for performance requirement test purposes. At least one TAB connector mapped to each demodulation branch is declared.
	c
	n/a
	n/a
	n/a

	D.49
	Prated,c,sys,GEO
	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN GEO class.
	c
	n/a
	n/a
	n/a

	D.50
	Prated,c,TABC,GEO
	The rated carrier output power per TAB connector of the SAN GEO class.
	c
	n/a
	n/a
	n/a

	D.51
	Prated,c,sys,LEO
	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN LEO class.
	c
	n/a
	n/a
	n/a

	D.52
	Prated,c,TABC,LEO
	The rated carrier output power per TAB connector of the SAN LEO class.
	c
	n/a
	n/a
	n/a

	D.53
	EIS REFSENS for FR2 (EISREFSENS_50M)
	The EISREFSENS_50M level applicable in the OTA REFSENS RoAoA, (used as a basis for the derivation of the FR2 EISREFSENS for other channel bandwidths supported by SAN). (Note 12)
	n/a
	n/a
	n/a
	x

	D.54
	SAN test conditions: Barometric pressure
	Range of barometric pressure values for the Satellite Payload RF (SPRF) testing.
	x
	x
	n/a
	

	D.55
	SAN test conditions: Temperature
	Range of temperature values for SPRF testing.
	x
	x
	n/a
	

	D.56
	SAN test conditions: Relative humidity
	Range of relative humidity values for SPRF testing.
	x
	x
	n/a
	

	D.57
	SAN test conditions: Vibration
	Range of vibration values for SPRF testing.
	x
	x
	n/a
	

	D.58
	SAN test conditions: Additional conditions
	Additional (e.g. mission-specific) conditions for the SPRF testing.
	x
	x
	n/a
	

	D.59
	SAN test conditions: power supply
	Manufacturer declaration related to the power supply.
	x
	x
	n/a
	

	D.60
	NB-IoT in-band operation
	Manufacturer shall declare the support of NB-IoT operation in NTN NR in-band and the number of supported NB-IoT carriers in total and for each supported band, frequency range and channel bandwidth.
	x
	x
	n/a
	

	D.61
	NB-IoT sub-carrier spacing
	If the SAN supports NB-IoT operation in NTN NR in-band, manufacturer shall declare if it supports 15 kHz sub-carrier spacing, 3.75 kHz sub-carrier spacing, or both for NPUSCH.
	x
	x
	n/a
	

	D.62
	NB-IoT power dynamic range
	If manufacturer declares support for NB-IoT operation in NTN NR in-band, manufacturer shall declare the maximum power dynamic range it could support with a minimum of +6dB or +3dB as specified in clause 6.3.4 of TS 38.108 [2] (Note 13).
	x
	x
	n/a
	

	D.100
	PUSCH mapping type
	Declaration of the supported PUSCH mapping type as specified in TS 38.211 [8], i.e., type A, type B or both.
	c
	x
	n/a
	n/a

	D.101
	PUCCH format
	Declaration of the supported PUCCH format(s) as specified in TS 38.211 [8], i.e., format 0, format 1, format 2, format 3, format 4.
	c
	x
	n/a
	x

	D.102
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [8], i.e., format: 0, 2, B4, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [8], i.e., 15 kHz, 30 kHz or both.
	c
	x
	n/a
	x

	D.103
	Additional DM-RS for PUCCH format 3
	Declaration of the supported additional DM-RS for PUCCH format 3: without additional DM-RS, with additional DM-RS or both.
	c
	x
	n/a
	x

	D.104
	Additional DM-RS for PUCCH format 4
	Declaration of the supported additional DM-RS for PUCCH format 4: without additional DM-RS, with additional DM-RS or both.
	c
	x
	n/a
	x

	D.105
	PUCCH multi-slot 
	Declaration of multi-slot PUCCH support.
	c
	x
	n/a
	n/a

	D.106
	MCS index table 3
	Declaration of support MCS index table 3 as
specified in TS 38.214 [9].
	c
	x
	n/a
	

	D.107
	PUSCH repetition type A
	Declaration of support PUSCH repetition type A
	c
	x
	n/a
	

	D.108
	PUSCH DM-RS bundling
	Declaration of supported SCS and FDD PUSCH DM-RS bundling, i.e., {15 kHz, 30 kHz}
	c
	x
	n/a
	n/a

	NOTE 1:	Manufacturer declarations applicable per SAN requirement set were marked as "x" or "c". Manufacturer declarations not applicable per SAN requirement set were marked as "n/a".
NOTE 2:	For SAN type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For declarations marked as 'c', related conducted declarations apply, and for declarations marked as 'x', related radiated declarations apply. 
NOTE 3:	Depending on the capability of the system some of these beams may be the same. For those same beams, testing is not repeated.
NOTE 4:	These operating bands are related to their respective single‑band RIBs, or single-band TAB connectors.
NOTE 5:	As each identified OSDD has a declared minimum EIS value (D.23), multiple operating band can only be declared if they have the same minimum EIS declaration.
NOTE 6:	If the SAN type 1-H or SAN type 1-O is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.
NOTE 7:	For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
NOTE 8:	OTA coverage range is used for conformance testing of such TX OTA requirements as occupied bandwidth, frequency error or EVM.
NOTE 9:	The OTA coverage reference direction may be the same as the Reference beam direction pair (D.8) but does not have to be.
NOTE 10:	Parameters for contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.
NOTE 11:	If a SAN is capable of 64QAM DL operation then up to two rated output power declarations may be made. One declaration is applicable when configured for 64QAM transmissions, and the other declaration is applicable when not configured for 64QAM transmissions.
NOTE 12:	Although EISREFSENS_50M level is based on a reference measurement channel with BWChannel = 50 MHz, it does not imply that SAN has to support 50 MHz channel bandwidth.
NOTE 13:	This manufacturer may declare two values, one with a minimum of +6dB and the other with a minimum of +3dB.
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The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the manufacturer for the supported RF configurations as listed in clause 4.6. The test configurations to use for conformance testing are defined for each supported RF configuration in clauses 4.8.3.
The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.
NOTE:	If required, carriers are shifted to align with the channel raster.
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The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to tables 4.7.2-1 and 4.7.2-2.
[bookmark: _Ref516750404]Table 4.7.2-1: Signal to be used to build NR TCs for SAN type 1-H and SAN type 1-O operating below 10GHz

	Operating Band characteristics
	FDL_high – FDL_low <100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1, 2 and 3)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.
NOTE 2: 	For NRTC1, if NB-IoT is not supported, the signal's channel bandwidth shall be the narrowest supported one.
NOTE 3: 	It should use 3MHz channel bandwidth, if supported.



Table 4.7.2-1a: Signal to be used to build NR TCs for SAN type 1-H and SAN type 1-O operating above 10GHz
	Operating Band characteristics
	FDL_high – FDL_low < 2050MHz

	TC signal 
	BWchannel
	10 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.



Table 4.7.2-2: Signal to be used to build NR TCs for SAN type 2-O
	Operating Band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal 
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	SAN vendor can decide to test with 50 MHz SAN channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz SAN channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:	If this SAN channel bandwidth is not supported, the narrowest supported SAN channel bandwidth shall be used.
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The purpose of test configuration NRTC1 is to test all SAN requirements excluding CA occupied bandwidth.
For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment;
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NRTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum SAN RF Bandwidth supported for contiguous spectrum operation (D.16) shall be used;
-	Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower SAN RF Bandwidth edge. Place same signal adjacent to the upper SAN RF Bandwidth edge.
-	If NB-IoT operation in NTN NR in-band is supported, place the power boosted NB-IoT RB at the lower outermost RB at the lower SAN RF Bandwidth edge eligible for NB-IoT operation in NTN NR in-band according to clause 5.7.3 of TS 36.108 [22] and the definition in clause 3.1. If more than one NB-IoT carrier is supported with NB-IoT operation in NTN NR in-band, place the power boosted NB-IoT RB at the upper outermost RB at the upper SAN RF Bandwidth edge eligible for NB-IoT operation in NTN NR in-band.
-	For transmitter tests, select as many carriers (according to 4.7.2) that the SAN supports within an operating band and fit in the rest of the declared maximum SAN RF Bandwidth (D.16). Place the carriers adjacent to each other starting from the upper SAN RF Bandwidth edge. The nominal channel spacing defined in TS 38.108 [2], clause 5.4.1 shall apply.
All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.
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For conducted test:
Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,TABC, D.35) according to the manufacturer's declaration in clause 4.6.
For OTA test:
Set the number of carriers to the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the rated transmitter TRP Prated,t,TRP (D.33).
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For each declared conformance beam direction pair, the EIRP measurement results in clause 9.2.4.2 shall remain within the values provided in table 9.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 9.2.5-1: Test requirement for radiated transmit power
	
	Normal test environment

	SAN type 1-H, SAN type 1-O
	f ≤ 3 GHz: ± 3.3 dB

	SAN type 1-O
	f ≤ 3 GHz: ± 3.3 dB
10.7 GHz < f ≤ 12.75 GHz: ± 3.6 dB

	SAN type 2-O
	10.7 GHz < f ≤ 12.75 GHz: ± 4.2 dB 17.3 GHz < f ≤ 20.2 GHz: ± 5.1 dB



NOTE:	For NB-IoT operation in NTN NR in-band, the NR carrier and NB-IoT carrier shall be seen as a single carrier occupied NR channel bandwidth, the total radiated power is shared between NR and NB-IoT. This note shall apply for Pmax,c,TRP and Prated,c,TRP.
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[bookmark: _Toc36635849][bookmark: _Toc121999423][bookmark: _Toc82536283][bookmark: _Toc29810497][bookmark: _Toc58915648][bookmark: _Toc45885872][bookmark: _Toc99702755][bookmark: _Toc171519712][bookmark: _Toc156577686][bookmark: _Toc89952576][bookmark: _Toc66693698][bookmark: _Toc13081940][bookmark: _Toc115080543][bookmark: _Toc176539445][bookmark: _Toc169533111][bookmark: _Toc106206541][bookmark: _Toc210482534][bookmark: _Toc74915650][bookmark: _Toc37272795][bookmark: _Toc124154322][bookmark: _Toc58917829][bookmark: _Toc76114275][bookmark: _Toc53182981][bookmark: _Toc98766392][bookmark: _Toc76544161][bookmark: _Toc192246743][bookmark: _Toc137396246]9.3.5.1	SAN type 1-O operating below 10GHz
The final TRP measurement result in clause 9.3.4.2 shall remain:
-	within +3.4 dB and -3.4 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency f ≤ 3.0 GHz;
NOTE:	For NB-IoT operation in NTN NR in-band, the NR carrier and NB-IoT carrier shall be seen as a single carrier occupied NR channel bandwidth, the total radiated power is shared between NR and NB-IoT. 
9.3.5.1a	SAN type 1-O operating above 10GHz
The final TRP measurement result in clause 9.3.4.2 shall remain:
-	within +3.6 dB and -3.6 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency f ≤ 12.75 GHz;

9.3.5.2	SAN type 2-O
The final TRP measurement result in clause 9.3.4.2 shall remain:
-	within +5.1 dB and -5.1 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency 17.3 GHz < f ≤ 20.2 GHz;
-	within +4.2 dB and -4.2 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency 10.7 GHz < f ≤ 12.75 GHz;
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The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 6.4.3.5.1-1.
Table 9.4.3.5.1-1: Total power dynamic range
	SAN channel bandwidth (MHz)
	Total power dynamic range
(dB)

	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	3
	11.3
	N/A
	N/A

	5
	13.5
	10
	N/A

	10
	16.7
	13.4
	10

	15
	18.5
	15.3
	12.1

	20
	19.8
	16.6
	13.4



NOTE:	Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in clause 6.6.
9.4.3.5.1a	SAN type 1-O operating above 10GHz
The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 9.4.3.5.1a-1.
Table 9.4.3.5.1a-1: Total power dynamic range
	SAN Operating Band
	SCS
	OTA total power dynamic range (dB)

	
	(kHz)
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	35 MHz
	50 MHz
	70 MHz
	100 MHz

	n248, n247
	15
	16.7
	18.5
	N/A
	20.8
	22.3
	23.9
	N/A
	N/A

	
	30
	13.4
	N/A
	16.6
	17.7
	19.2
	20.8
	22.3
	23.9



NOTE:	Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in clause 6.6.

9.4.3.5.2	SAN type 2-O
OTA total power dynamic range minimum requirement for SAN type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 9.4.3.5.2-1.
Table 9.4.3.5.2-1: Minimum requirement for SAN type 2-O total power dynamic range
	SAN Operating Band
	SCS
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	(kHz)
	OTA total power dynamic range (dB)

	n512, n511, n510
	60
	17.7
	20.8
	23.8
	N/A

	
	120
	14.6
	17.7
	20.8
	23.8

	n509, n508
	120
	14.6
	17.7
	20.8
	23.8



NOTE:	Additional test requirements for the EVM at the lower limit of the dynamic range are defined in clause 6.6.
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For SAN type 1-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 9.6.3.5.1-1 for FR1-NTN.
Table 9.6.3.5.1-1: EVM requirements for SAN type 1-O for FR1-NTN
	Modulation scheme for PDSCH
	Required EVM

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM (NOTE)
	9 %

	NOTE:	EVM requirement for 64QAM is optional.



EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slots. Different modulation schemes listed in table 9.6.3.5.1-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
Table 9.6.3.5.1-2, 9.6.3.5.1-3, 9.6.3.5.1-4 below specify the EVM window length (W) for normal CP for SAN type 1-O.
Table 9.6.3.5.1-2: EVM window length for normal CP, FR1-NTN, 15 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (Note) (%)

	3
	256
	18
	8
	44.4

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	25
	2048
	144
	72
	50

	35
	3072
	216
	108
	50

	50
	4096
	288
	144
	50

	NOTE:	These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.



Table 9.6.3.5.1-3: EVM window length for normal CP, FR1-NTN, 30 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (Note) (%)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	25
	1024
	72
	36
	50

	35
	1536
	108
	54
	50

	50
	2048
	144
	72
	50

	70
	3072
	216
	130
	50

	100
	4096
	288
	172
	50

	NOTE:	These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.



Table 9.6.3.5.1-4: EVM window length for normal CP for NR, FR1-NTN, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	NOTE:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.



The modulation quality requirements for NB-IoT are specified in TS 36.181 [23] clause 9.6.3.5.
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1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the SAN with the test system.
3)	Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the SAN according to the declared beam direction pair.
5)	Set the SAN to transmit signal.
6)	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 9.7.2.4.2-1 and 9.7.2.4.2-2. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
NOTE:	The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode is power responding. There are at least two ways to be power responding. The spectrum analyser can be set to "sample" detection, with its video bandwidth setting at least three times its RBW setting. Or the analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
Table 9.7.2.4.2-1: Span and number of measurement points for OBW measurements for FR1-NTN
	Bandwidth
	SAN channel bandwidth
BWChannel (MHz)

	
	3
	5
	10 
	15
	20
	>20

	Span (MHz)
	6
	10
	20
	30
	40
	

	Minimum number of measurement points
	400
	400
	400
	400
	400
	



Table 9.7.2.4.2-2: Span and number of measurement points for OBW measurements for FR2-NTN
	Bandwidth
	SAN channel bandwidth
BWChannel (MHz)

	
	50
	100 
	200
	400

	Span (MHz)
	


	Minimum number of measurement points
	




7)	Compute the total of the EIRP, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the EIRP outside the occupied bandwidth on each side. P1 is half of the total EIRP outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. Measure the EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
8)	Determine the lowest frequency, f1, for which the sum of all EIRP in the measurement cells from the beginning of the span to f1 exceeds P1.
9)	Determine the highest frequency, f2, for which the sum of all EIRP in the measurement cells from the end of the span to f2 exceeds P1.
10)	Compute the OTA occupied bandwidth as f2 - f1.
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Unless otherwise stated, all requirements are measured as mean power.
The OTA transmitter spurious emission limits for FR1-NTN shall apply from 30 MHz to the 5th harmonic of the upper frequency edge of the DL operating band, excluding the SAN transponder bandwidth BWSAN and the frequency range where the out-of-band emissions apply.
NOTE 1: The lower limit and upper limit are as per ITU-R recommendation SM.329 [4], Table 1: For systems operating within 600 MHz and 5.2 GHz, the lower limit is 30 MHz and the upper limit is the 5th harmonic of the higher frequency.
NOTE 2: The lower limit of 30 MHz can be replaced as per ITU-R SM.329[4]: Systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off wavelength, do not require spurious domain emission measurements below 0.7 times the waveguide cut-off frequency.
The OTA transmitter spurious emission limits for FR2-NTN shall apply from 30 MHz to the 2nd harmonic of the upper frequency edge of the DL operating band, excluding the SAN transponder bandwidth BWSAN and the frequency range where the out-of-band emissions apply. 
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
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The general OTA transmitter spurious emissions requirements are specified as TRP per RIB, per cell, unless otherwise specified.
The requirements shall apply to SAN that support NR or NR with NB-IoT operation in NTN NR in-band.
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The minimum requirement for SAN type 1-O is specified in TS 38.108 [2], clause 9.7.5.2.2.
The minimum requirement for SAN type 2-O is specified in TS 38.108 [2], clause 9.7.5.3.2.
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The test purpose is to verify if the radiated spurious emissions from the SAN at the RIB are within the specified minimum requirements.
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Test environment: Normal; see annex B.2.
For FR1-NTN operating below 10GHz:
-	B when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN 
-	T when testing from the upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 5th harmonic
For FR1-NTN operating above 10GHz:
-	B when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN 
-	T when testing from the upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 26GHz
For FR2-NTN operating below 15GHz:
-	B when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN 
-	T when testing from upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 26GHz.
For FR2-NTN operating above 15GHz:
-	B when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN 
-	T when testing from upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 2nd harmonic.
RF bandwidth positions to be tested in single-band multi-carrier operation, see clause 4.9.1:
For FR1-NTN:
-	BRFBW when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN
-	TRFBW when testing from the upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 5th harmonic
For FR2-NTN:
-	BRFBW when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN
-	TRFBW when testing from the upper frequency edge of the SAN transponder bandwidth plus 2 times BWSAN to 2nd harmonic
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see TS 38.141-2 [18], annex I).
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The following procedure for measuring TRP is based on directional power measurements as described in TS 38.141-2 [18], annex I. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 4, 5, 7.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the SAN with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 9.7.5.2.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
-	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in Table 4.1.2.2-2 for FR1-NTN and Table 4.1.2.2-3 for FR2-NTN.
5)	Set the SAN to transmit:
-	For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test model in clause 4.9.2 (i.e. NR-SAN-FR1-TM1.1 for SAN type 1-O and NR-SAN-FR2-TM1.1 for SAN type 2-O), at manufacturer's declared rated output power Prated,c,TRP.
-	For a RIB declared to be capable of multi-carrier operation, set the RIB to transmit according to the corresponding test model in clause 4.9.2 on all carriers configured using the applicable test configuration and corresponding power setting specified in clause 4.7.2 and 4.8.
-	For a SAN declared to be capable of NB-IoT operation in NTN NR in-band (D.60), test shall be performed using NR-N-TM according to clause 4.9.2.2.7.
6)	Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see TS 38.141-2 [18], annex I).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see TS 38.141-2 [18], annex I).
NOTE 1:	The TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2:	The frequency sweep or the TRP measurement grid sweep may be done in any order.
9)	Calculate TRP at each specified frequency using the directional measurements.
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For a SAN type 1-O, the TRP of any spurious emission shall not exceed the limits in table 9.7.5.2.5.1-1.
Table 9.7.5.2.5.1-1: General OTA SAN transmitter spurious emission limits for SAN type 1-O operating below 10GHz
	Spurious frequency range
	Prated,t,TRP
(dBm)
	Test limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,t,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [4], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.



9.7.5.2.5.1a	Test requirement for SAN type 1-O operating above 10GHz
For a SAN type 1-O, the TRP of any spurious emission shall not exceed the limits in table 9.7.5.2.5.1a-1.
Table 9.7.5.2.5.1a-1: General OTA SAN transmitter spurious emission limits for SAN type 1-O operating above 10GHz
	Spurious frequency range
	Prated,t,TRP
(dBm)
	Test limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 26 GHz
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,t,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [4], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.
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For a SAN type 2-O, the TRP of any spurious emission shall not exceed the limits in table 9.7.5.2.5.2-1 and 9.7.5.2.5.2-1a.
Table 9.7.5.2.5.2-1: General OTA SAN transmitter spurious emission limits for SAN Type 2-O operating above 15GHz
	Spurious frequency range
	Prated,t,TRP
(dBm)
	Test limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 2nd harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,t,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [4], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.



Table 9.7.5.2.5.2-1a: General OTA SAN transmitter spurious emission limits for SAN Type 2-O operating below 15GHz
	Spurious frequency range
	Prated,t,TRP
(dBm)
	Test limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 26 GHz
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,t,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [4], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.
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General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and configurations for testing. SAN configurations for the tests are defined in clause 4.5.
Radiated receiver characteristics are specified at RIB, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When SAN is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS and blocking characteristics, the negative offsets of the interfering signal apply relative to the lower SAN RF Bandwidth edge, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge.
-	Each requirement shall be met over the RoAoA specified.
-	Requirements shall also apply for SAN supporting NB-IoT operation in NTN NR in-band. The corresponding NB-IoT requirements are specified in clause 10 of TS 36.181 [23]. 
NOTE 1:	In normal operating condition the SAN in FDD operation is configured to transmit and receive at the same time.
For FR1-NTN requirements operating below 10GHz which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
For FR1-NTN requirements operating above 10GHz which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR1_REFSENS = -3 dB for the reference direction
and
	ΔFR1_REFSENS = 0 dB for all other directions
For FR2-NTN requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR2_REFSENS = -3 dB for the reference direction
and
	ΔFR2_REFSENS = 0 dB for all other directions
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For each measured carrier, the throughput measured in step 9 of clause 10.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 10.2.5.2-1.
Table 10.2.5.2-1: SAN GEO and LEO class EIS levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	OTA sensitivity level, EIS (dBm) (Note 2)

	3
	15
	G-FR1-NTN-A1-7 (Note 1)
	Declared
minimum EIS
+ 1.3

	5, 10, 15 
	15
	G-FR1-NTN-A1-1 (Note 1)
	

	
	
	G-FR1-NTN-A1-10 (Note 2, 3)
	

	10, 15 
	30
	G-FR1-NTN-A1-2 (Note 1)
	

	10, 15
	60
	G-FR1-NTN-A1-3 (Note 1)
	

	20 
	15
	G-FR1-NTN-A1-4 (Note 1)
	

	
	
	G-FR1-NTN-A1-11 (Note 2, 4)
	

	20 
	30
	G-FR1-NTN-A1-5 (Note 1)
	

	20 
	60
	G-FR1-NTN-A1-6 (Note 1)
	

	NOTE:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The requirements also apply to SAN that supports NB-IoT operation in NTN NR in-band.
NOTE 3:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



<< Next change >>
[bookmark: _Toc120626904][bookmark: _Toc121754302][bookmark: _Toc192246843][bookmark: _Toc120626348][bookmark: _Toc120623653][bookmark: _Toc120625264][bookmark: _Toc120627460][bookmark: _Toc120629186][bookmark: _Toc120628601][bookmark: _Toc210482634][bookmark: _Toc120625801][bookmark: _Toc120628025][bookmark: _Toc120629774][bookmark: _Toc120631926][bookmark: _Toc120633226][bookmark: _Toc120632576][bookmark: _Toc120631275][bookmark: _Toc137476337][bookmark: _Toc120614367][bookmark: _Toc120622509][bookmark: _Toc120623015][bookmark: _Toc120608645][bookmark: _Toc131624904][bookmark: _Toc120624727][bookmark: _Toc120607900][bookmark: _Toc120609807][bookmark: _Toc120611370][bookmark: _Toc130390452][bookmark: _Toc145525177][bookmark: _Toc120624190][bookmark: _Toc176539538][bookmark: _Toc138874578][bookmark: _Toc129108921][bookmark: _Toc120634527][bookmark: _Toc169533202][bookmark: _Toc120633876][bookmark: _Toc121754972][bookmark: _Toc120615301][bookmark: _Toc171519805][bookmark: _Toc120607537][bookmark: _Toc130389379][bookmark: _Toc36636025][bookmark: _Toc138872992][bookmark: _Toc120606826][bookmark: _Toc120613064][bookmark: _Toc120609025][bookmark: _Toc129110259][bookmark: _Toc76544307][bookmark: _Toc82536429][bookmark: _Toc120612635][bookmark: _Toc129109586][bookmark: _Toc120613924][bookmark: _Toc120610961][bookmark: _Toc130391140][bookmark: _Toc153560302][bookmark: _Toc120611788][bookmark: _Toc21102824][bookmark: _Toc120608265][bookmark: _Toc120613494][bookmark: _Toc120609416][bookmark: _Toc120607180][bookmark: _Toc120635178][bookmark: _Toc161647602][bookmark: _Toc58915794][bookmark: _Toc120545922][bookmark: _Toc37272971][bookmark: _Toc74915796][bookmark: _Toc76114421][bookmark: _Toc45886051][bookmark: _Toc120614826][bookmark: _Toc120545306][bookmark: _Toc120544951][bookmark: _Toc53183127][bookmark: _Toc98766538][bookmark: _Toc120610208][bookmark: _Toc89952722][bookmark: _Toc29810673][bookmark: _Toc58917975][bookmark: _Toc99702901][bookmark: _Toc120612208][bookmark: _Toc66693844]10.3.2	Minimum requirement
For SAN type 1-O operating below 10GHz the minimum requirement is in TS 38.108 [2], clause 10.3.2.
For SAN type 1-O operating above 10GHz the minimum requirement is in TS 38.108 [2], clause 10.3.2a.
For SAN type 2-O the minimum requirement is in TS 38.108 [2], clause 10.3.3.
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For each measured carrier, the throughput measured in step 9 of clause 10.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in tables 10.3.5.2-1 and 10.3.5.2-2.
The reference sensitivity level requirements for NB-IoT are specified in clause 10.3.2 of TS 36.181 [23].
Table 10.3.5-1: SAN GEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	3
	15
	G-FR1-NTN-A1-7 (Note 1)
	-99.9 - ΔOTAREFSENS

	5, 10, 15
	15
	G-FR1-NTN-A1-1 (Note 1)
	-98.0 - ΔOTAREFSENS

	
	
	G-FR1-NTN-A1-10 (Note 3)
	-98.0 - ΔOTAREFSENS (Note 2)

	10, 15 
	30
	G-FR1-NTN-A1-2 (Note 1)
	-98.1 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-NTN-A1-3 (Note 1)
	 -95.2  - ΔOTAREFSENS

	20 
	15
	G-FR1-NTN-A1-4 (Note 1)
	 -91.6  - ΔOTAREFSENS

	
	
	G-FR1-NTN-A1-11 (Note 4)
	-91.6  - ΔOTAREFSENS (Note 2)

	20
	30
	G-FR1-NTN-A1-5 (Note 1)
	-91.9 - ΔOTAREFSENS

	20 
	60
	G-FR1-NTN-A1-6 (Note 1)
	-92.0  - ΔOTAREFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The requirements apply to SAN that supports NB-IoT operation in NTN NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



Table 10.3.5-2: SAN LEO class reference sensitivity levels
	[bookmark: _Toc176539546][bookmark: _Toc171519813][bookmark: _Toc169533210]SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	3
	15
	G-FR1-NTN-A1-7 (Note 1)
	-103.0 - ΔOTAREFSENS

	5, 10, 15
	15
	G-FR1-NTN-A1-1 (Note 1)
	-101.1  - ΔOTAREFSENS

	
	
	G-FR1-NTN-A1-10 (Note 3)
	-101.1  - ΔOTAREFSENS (Note 2)

	10, 15 
	30
	G-FR1-NTN-A1-2 (Note 1)
	-101.2 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-NTN-A1-3 (Note 1)
	-98.3 - ΔOTAREFSENS

	20 
	15
	G-FR1-NTN-A1-4 (Note 1)
	-94.7 - ΔOTAREFSENS

	
	
	G-FR1-NTN-A1-11 (Note 4)
	-94.7 - ΔOTAREFSENS (Note 2)

	20 
	30
	G-FR1-NTN-A1-5 (Note 1)
	-95.0 - ΔOTAREFSENS

	20
	60
	G-FR1-NTN-A1-6 (Note 1)
	-95.1 - ΔOTAREFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The requirements apply to SAN that supports NB-IoT operation in NTN NR in-band.
NOTE 3:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-NTN-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-NTN-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



10.3.5.2a	Test requirements for SAN type 1-O operating above 10GHz
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz SAN channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz SAN channel bandwidth it does not imply that SAN has to support 50 MHz SAN channel bandwidth.
For GEO class SAN, EISREFSENS_50M is an integer value in the range of minimum value to maximum value specified in table 10.3.5.2a-0. The specific value is declared by the vendor.
For LEO class SAN, EISREFSENS_50M is an integer value in the range of minimum value to maximum value specified in table 10.3.5.2a-0. The specific value is declared by the vendor.
Table 10.3.5.2a-0: FR1-NTN EISREFSENS_50M ranges
	FR1-NTN bands above 10GHz
	SAN class
	EISREFSENS_50M

	
	
	Maximum value (dBm)
	Minimum value (dBm)

	n248, n247

	GEO
	-129
	N/A

	
	LEO
	-120
	-129



Table 10.3.5.2a-1: SAN GEO and LEO class reference sensitivity levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	10, 15
	15
	G-FR1-NTN-A1-1 (Note 1)
	EISREFSENS_50M -10.3+ [1.9] + ΔFR1_REFSENS

	10 
	30
	G-FR1-NTN-A1-2 (Note 1)
	EISREFSENS_50M -10.8+ [1.9] + ΔFR1_REFSENS

	25, 35, 50 
	15
	G-FR1-NTN-A1-4 (Note 1)
	EISREFSENS_50M -4+ [1.9] + ΔFR1_REFSENS

	20, 25, 35, 50, 70, 100
	30
	G-FR1-NTN-A1-5 (Note 1)
	EISREFSENS_50M -4.2+ [1.9] + ΔFR1_REFSENS

	Note 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



[bookmark: _Toc192246851][bookmark: _Toc210482642]10.3.5.3	Test requirements for SAN type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz SAN channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz SAN channel bandwidth it does not imply that SAN has to support 50 MHz SAN channel bandwidth.
For GEO class SAN, EISREFSENS_50M is an integer value in the range of minimum value to maximum value specified in table 10.3.5.3-0 [-140] to [-149] dBm. The specific value is declared by the manufacturer.
For LEO class SAN, EISREFSENS_50M is an integer value in the range of minimum value to maximum value specified in table 10.3.5.3-0[-120] to [-129] dBm. The specific value is declared by the manufacturer.
Table 10.3.5.3-0: FR2-NTN EISREFSENS_50M ranges
	FR2-NTN bands
	SAN class
	EISREFSENS_50M

	
	
	Maximum value (dBm)
	Minimum value (dBm)

	n512, n511, n510

	GEO
	-140
	-149

	
	LEO
	-120
	-129

	n509, n508

	GEO
	-129
	N/A

	
	LEO
	-120
	-129



Table 10.3.5.3-1: FR2-NTN OTA reference sensitivity requirement operating above 15GHz
	SAN channel bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-NTN-A1-1
	EISREFSENS_50M + 2.4 + ΔFR2_REFSENS

	50
	120
	G-FR2-NTN-A1-2
	EISREFSENS_50M + 2.4+ ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-NTN-A1-3
	EISREFSENS_50M + 3 + 2.4+ ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.



Table 10.3.5.3-1a: FR2-NTN OTA reference sensitivity requirement operating below 15GHz
	SAN channel bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50
	120
	G-FR2-NTN-A1-2
	EISREFSENS_50M + 1.9 + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-NTN-A1-3
	EISREFSENS_50M + 3 + 1.9 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.
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The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received SAN channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2], clause 10.4.2.
The requirement is not applicable for SAN type 1-O operating above 10GHz.

<< Next change >>
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OTA Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive an OTA wanted signal at its assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2], clause 10.5.1.2.
For SAN type 2-O, the minimum requirement is in TS 38.108 [2], clause 10.5.1.3.
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The test purpose is to verify the ability of the SAN receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.
[bookmark: _Toc121754995][bookmark: _Toc106206711][bookmark: _Toc76544331][bookmark: _Toc171519829][bookmark: _Toc169533226][bookmark: _Toc138873015][bookmark: _Toc153560325][bookmark: _Toc120629209][bookmark: _Toc66693868][bookmark: _Toc120633249][bookmark: _Toc210482658][bookmark: _Toc120628624][bookmark: _Toc130389402][bookmark: _Toc129109609][bookmark: _Toc161647625][bookmark: _Toc120628048][bookmark: _Toc74915820][bookmark: _Toc58917999][bookmark: _Toc120634550][bookmark: _Toc45886075][bookmark: _Toc82536453][bookmark: _Toc129110282][bookmark: _Toc120632599][bookmark: _Toc137476360][bookmark: _Toc120629797][bookmark: _Toc99702925][bookmark: _Toc121754325][bookmark: _Toc131624927][bookmark: _Toc192246867][bookmark: _Toc37272995][bookmark: _Toc129108944][bookmark: _Toc120633899][bookmark: _Toc145525200][bookmark: _Toc89952746][bookmark: _Toc98766562][bookmark: _Toc58915818][bookmark: _Toc53183151][bookmark: _Toc76114445][bookmark: _Toc176539562][bookmark: _Toc29810697][bookmark: _Toc138874601][bookmark: _Toc120631298][bookmark: _Toc130391163][bookmark: _Toc120631949][bookmark: _Toc21102848][bookmark: _Toc120635201][bookmark: _Toc130390475][bookmark: _Toc36636049]10.5.1.4	Method of test
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Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	M; see clause 4.9.1.
SAN RF Bandwidth edge position to be tested for multi-carrier :
-	MRFBW in single-band operation, see clause 4.9.1;
Directions to be tested:
-	For SAN type 1-O, receiver target reference direction (D.26),
-	For SAN type 2-O, OTA REFSENS receiver target reference direction (D.44),
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.4.2.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Align the SAN so that the wanted signal and interferer signal is polarization matched with the test antenna(s).
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OSDD or OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so that the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 10.5.1.5.2-1 for SAN type 1-O and table 10.5.1.5.3-1 for SAN type 2-O.
b)	Set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to transmit as specified in table 10.5.1.5.2-1 for SAN type 1-O and table 10.5.1.5.3-1 for SAN type 2-O.
8)	Measure throughput according to annex A.1 as well as annex A.14 of TS 36.181 [23] for a SAN declared to be capable of NB-IoT operation in NTN NR in-band (D.60) for each supported polarization, for multi-carrier operation the throughput shall be measured for relevant carriers specified by the test configuration specified in clauses 4.7.2 and 4.8.
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The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA ACS Test Tolerance specified in clause 4.1.
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The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For FR1-NTN below 10GHz, the OTA wanted and the interfering signal are specified in table 10.5.1.5.2-1 and table 10.5.1.5.2-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in clause 10.5.1.2 and is further specified in annex A.1. The characteristics of the interfering signal is further specified in TS 38.108 [2] annex C.
For SAN supporting NB-IoT operation in NTN NR in-band, the wanted and the interfering signal coupled to the SAN type 1-H antenna connector are specified in table 10.5.1.5.2-1 and the frequency offset between the wanted and interfering signal in table 10.5.1.5.2-2 for ACS. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.5 of TS 36.181 [23]. The characteristics of the interfering signal is further specified in annex E.
The OTA ACS requirement is applicable outside the SAN RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the SAN RF Bandwidth edges or Radio Bandwidth edges.
Table 10.5.1.5.2-1: OTA ACS requirement for SAN type 1-O operating below 10GHz
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(NOTE 2)
	Interfering signal mean power (dBm)

	3
	EISminSENS + 8 dB
	LEO SAN class: -60 – ΔminSENS
GEO SAN class: -57 – ΔminSENS

	5, 10, 15, 20 (NOTE 1)
	EISminSENS + 6 dB
	

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the SAN for that bandwidth
NOTE 2:	EISminSENS depends on the SAN channel bandwidth



Table 10.5.1.5.2-2: OTA ACS interferer frequency offset for SAN type 1-O operating below 10GHz
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	3
	±1.5075
	3 MHz CP-OFDM NR signal,
15 kHz SCS, 15 RBs

	5
	±2.5025
	5 MHz CP-OFDM NR signal,
15 kHz SCS, 25 RBs

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
	



10.5.1.5.2a	Test requirements for SAN type 1-O operating above 10GHz
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For FR1-NTN above 10GHz, the OTA wanted and the interfering signal are specified in table 10.5.1.5.2-1 and table 10.5.1.5.2-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in clause 10.5.1.2 and is further specified in annex A.1. The characteristics of the interfering signal is further specified in TS 38.108 [2] annex C.
The OTA ACS requirement is applicable outside the SAN RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the SAN RF Bandwidth edges or Radio Bandwidth edges.
Table 10.5.1.5.2a-1: OTA ACS requirement for SAN type 1-O operating above 10GHz
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(NOTE 2)
	Interfering signal mean power (dBm)

	10, 20, 25, 35, 50, 70, 100 (Note 1)
	EISREFSENS + 6 dB
	SAN LEO class: EISREFSENS_50M + 29.7 + ΔFR2_REFSENS
SAN GEO class: EISREFSENS_50M + 23.7 + ΔFR2_REFSENS

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the SAN for that bandwidth
NOTE 2:	EISREFSENS is given in clause 10.3.2a



Table 10.5.1.5.2a-2: OTA ACS interferer frequency offset for SAN type 1-O operating above 10GHz
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper SAN RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	10
	±2.5075
	5 MHz CP-OFDM NR signal,
15 kHz SCS, 25 RBs

	20
	±2.5025
	

	25
	±9.4675
	20 MHz CP-OFDM NR signal,
15 kHz SCS, 100 RBs

	35
	±9.4625
	

	50
	±9.4625
	

	70
	±9.4675
	

	100
	±9.4675
	



<< Next change >>
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The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.
For the general OTA out-of-band blocking the requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and the polarization maintained for out-of-band frequencies.
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The minimum requirement for SAN type 2-O is defined in TS 38.108 [2], clause 10.6.3.
[bookmark: _Toc176539573][bookmark: _Toc169533237][bookmark: _Toc171519840][bookmark: _Toc192246878][bookmark: _Toc210482669]10.6.3	Test purpose
The test stresses the ability of the receiver unit associated with the RIB under test to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see clause 4.9.1.
SAN RF bandwidth positions to be tested for multi-carrier (MC): MRFBW in single-band RIB, see clause 4.9.1.
Directions to be tested: 
-	For SAN type 1-O, receiver target reference direction (D.26).
-	For SAN type 2-O, OTA REFSENS receiver target reference direction (D.44).
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1)	Place SAN and the test antenna(s) according to annex D.4.3.
2)	Align the SAN and test antenna(s) according to the directions to be tested.
3)	Connect test antenna(s) to the measurement equipment as shown in annex D.4.3.
4)	The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the SAN and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required.
5)	The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
6)	Generate the wanted signal in receiver target reference direction, according to the applicable test configuration (see clause 4.8) using applicable reference measurement channel to the RIB, according to annex A.1.
7)	For FDD operation, configure the beam peak direction for the transmitter units associated with the RIB under test according to the declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power allocation according to the applicable test configuration(s) (see clause 4.8). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
8)	Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 10.6.5-1. The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
9)	The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range specified in clause 10.6.5.
10)	Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the clause 10.6.5, for the relevant carriers specified by the test configuration in clause 4.7 and 4.8.
11)	Repeat for all supported polarizations.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match.
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.5-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex A.1.
-	For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA NB-IoT wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex A.1.
For SAN type 1-O operating below 10GHz the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the SAN operating band. The ΔfOOB for SAN type 1-O operating below 10GHz is defined in table 10.6.5-2.
Table 10.6.5-1: OTA out-of-band blocking performance requirement for SAN type 1-O operating below 10GHz
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering signal

	EISminSENS + 6 dB
 (NOTE 1)
	0.0029
(NOTE 2)
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.
NOTE 3:	For SAN supporting in-band NB-IoT operation, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of 0.0103 V/m for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1 MHz step size.



Table 10.6.5-2: ΔfOOB offset for satellite operating bands operating below 10GHz
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-O
	FUL,high – FUL,low < 100 MHz
	20



10.6.5a	Test requirements for SAN type 1-O operating above 10GHz
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match.
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.5-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex A.1.
-	For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA NB-IoT wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex A.1.
For SAN type 1-O operating above 10GHz, the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 2nd harmonic of the upper frequency edge of the operating band, including the downlink frequency range of the SAN operating band. The ΔfOOB for SAN type 1-O operating above 10GHz is defined in table 10.6.2a.1-2.
Table 10.6.5a-1: OTA out-of-band blocking performance requirement for SAN type 1-O operating above 10GHz
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering Signal

	EISminSENS + 6 dB
 (NOTE 1)
	0.0029
(NOTE 2)
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as  where EIRP is in W and r is in m.
NOTE 3:	For SAN supporting standalone NB-IoT operation, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of 0.0103 V/m for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1 MHz step size.



Table 10.6.5a-2: ΔfOOB offset for satellite operating bands operating above 10GHz
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-O
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz
	100
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
For SAN type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low –ΔfOOB  and from FUL,high +ΔfOOB up to 2nd harmonic of the upper frequency edge of the operating band.The ΔfOOB for SAN type 2-O is defined in table 10.6.6-2.
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.6-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in clause 10.3.3 for each SAN channel bandwidth and further specified in annex A.1.
Table 10.6.6-1: OTA out-of-band blocking performance requirement
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	12750 to FUL,low –ΔfOOB
	EISREFSENS + 6 dB
	0.0029
	CW

	FUL,high +ΔfOOB to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.0029
	CW



Table 10.6.6-2: ΔfOOB offset for satellite operating bands
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 2-O
	900 MHz < FUL,high – FUL,low ≤ 4000 MHz
	1500

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz
	100
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In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal as specified in annex E and shall be time aligned with the wanted signal.
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The minimum requirement for SAN type 1-O is in TS 38.108 [2], clause 10.9.2.
The minimum requirement for SAN type 2-O is in TS 38.108 [2], clause 10.9.3.
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The purpose of this test is to verify the SAN receiver ability to suppress the IQ leakage.
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Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
Directions to be tested:
-	For SAN type 1-O, receiver target reference direction (D.26),
-	For SAN type 2-O, OTA REFSENS receiver target reference direction (D.44).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.4.2.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Align the SAN to that the wanted signal and interferer signal is polarization matched with the test antenna(s).
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA or OSDD being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified as follows:
a)	Adjust the signal generator for the wanted signal as specified in:
	For SAN type 1-O, table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class on one side of the FC.
	For SAN type 1-O declared to be capable of NB-IoT operation in NTN NR in-band (D.60), table 10.9.5.1-1a for SAN GEO class, in table 10.9.5.1-2a for SAN LEO class on one side of the FC.
	For SAN type 2-O, table 10.9.5.2-1 on one side of the FC.
b)	Adjust the signal generator for the interfering signal as specified in:
	For SAN type 1-O, table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class at opposite side of the FC and adjacent to the wanted signal.
	For SAN type 1-O declared to be capable of NB-IoT operation in NTN NR in-band (D.60), table 10.9.5.1-1a for SAN GEO class, in table 10.9.5.1-2a for SAN LEO class at opposite side of the FC and adjacent to the wanted signal.
	For SAN type 2-O, table 10.9.5.2-1 at opposite side of the FC and adjacent to the wanted signal.
8)	Measure throughput according to annex A.1 as well as annex A.14 of TS 36.181 [23] for a SAN declared to be capable of NB-IoT operation in NTN NR in-band (D.60) for each supported polarization.
9)	Repeat the measurement with the wanted signal on the other side of the FC, and the interfering signal at opposite side of the FC and adjacent to the wanted signal.
10)	Repeat for all the specified measurement directions and supported polarizations.
[bookmark: _Toc120629233][bookmark: _Toc137476384][bookmark: _Toc99702986][bookmark: _Toc120631322][bookmark: _Toc82536514][bookmark: _Toc120634574][bookmark: _Toc120629821][bookmark: _Toc171519855][bookmark: _Toc138873039][bookmark: _Toc153560349][bookmark: _Toc58918060][bookmark: _Toc120633273][bookmark: _Toc120635225][bookmark: _Toc76114506][bookmark: _Toc53183212][bookmark: _Toc120633923][bookmark: _Toc21102909][bookmark: _Toc36636110][bookmark: _Toc120632623][bookmark: _Toc145525224][bookmark: _Toc130390499][bookmark: _Toc130389426][bookmark: _Toc98766623][bookmark: _Toc37273056][bookmark: _Toc121754349][bookmark: _Toc161647649][bookmark: _Toc121755019][bookmark: _Toc58915879][bookmark: _Toc129108968][bookmark: _Toc138874625][bookmark: _Toc169533252][bookmark: _Toc74915881][bookmark: _Toc66693929][bookmark: _Toc120628648][bookmark: _Toc76544392][bookmark: _Toc129110306][bookmark: _Toc130391187][bookmark: _Toc106206772][bookmark: _Toc45886136][bookmark: _Toc120631973][bookmark: _Toc89952807][bookmark: _Toc131624951][bookmark: _Toc192246893][bookmark: _Toc176539588][bookmark: _Toc29810758][bookmark: _Toc210482684][bookmark: _Toc129109633]10.9.5	Test requirement
[bookmark: _Toc21102910][bookmark: _Toc169533253][bookmark: _Toc120629234][bookmark: _Toc137476385][bookmark: _Toc120629822][bookmark: _Toc98766624][bookmark: _Toc121754350][bookmark: _Toc58918061][bookmark: _Toc120633274][bookmark: _Toc161647650][bookmark: _Toc29810759][bookmark: _Toc53183213][bookmark: _Toc120631974][bookmark: _Toc36636111][bookmark: _Toc58915880][bookmark: _Toc74915882][bookmark: _Toc145525225][bookmark: _Toc153560350][bookmark: _Toc120633924][bookmark: _Toc120634575][bookmark: _Toc120632624][bookmark: _Toc120631323][bookmark: _Toc120628649][bookmark: _Toc138873040][bookmark: _Toc176539589][bookmark: _Toc171519856][bookmark: _Toc45886137][bookmark: _Toc130391188][bookmark: _Toc89952808][bookmark: _Toc210482685][bookmark: _Toc76114507][bookmark: _Toc66693930][bookmark: _Toc76544393][bookmark: _Toc192246894][bookmark: _Toc120635226][bookmark: _Toc129108969][bookmark: _Toc130390500][bookmark: _Toc37273057][bookmark: _Toc82536515][bookmark: _Toc121755020][bookmark: _Toc106206773][bookmark: _Toc129109634][bookmark: _Toc130389427][bookmark: _Toc138874626][bookmark: _Toc99702987][bookmark: _Toc131624952][bookmark: _Toc129110307]10.9.5.1	SAN type 1-O operating below 10GHz
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-	For SAN type 1-O operating below 10GHz, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class.
-	For SAN type 1-O supporting NB-IoT operation in NTN NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A of TS 36.181 [23] with parameters specified in table 10.9.5.1-1a for SAN GEO class, in table 10.9.5.1-2a for SAN LEO class.
Table 10.9.5.1-1: SAN GEO class ICS requirement for SAN type 1-O operating below 10GHz
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	3
	15
	G-FR1-A1-12
	-98.7 - ΔminSENS
	-94.2 - ΔminSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
6 RBs

	5
	15
	G-FR1-NTN-A1-7
	-96.5 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-94.6 - ΔminSENS
	-88.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-97.2 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-94.7 - ΔminSENS
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-94.1 - ΔminSENS
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



Table 10.9.5.1-1a: SAN GEO class ICS requirement for NB-IoT operation in NR in-band for SAN type 1-O operating below 10GHz
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	FRC A14-1 in Annex A.14 in TS 36.181 [23]
	-120.5 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	
	
	
	-88.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	15
	FRC A14-2 in Annex A.14 in TS 36.181 [23]
	-126.5 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	
	
	
	-88.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	NOTE:	Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side. Both interfering signal and NB-IoT PRB are placed at the middle of the available PRB locations. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.



Table 10.9.5.1-2: SAN LEO class ICS requirement for SAN type 1-O operating below 10GHz
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	3
	15
	G-FR1- NTN-A1-12
	-101.8 - ΔminSENS
	-85.3 - ΔminSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
6 RBs

	5
	15
	G-FR1-NTN-A1-7
	-99.6 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-97.7 - ΔminSENS
	-79.2 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-100.3 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-97.8 - ΔminSENS
	-80.1 - ΔminSENS
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-97.2 - ΔminSENS
	-80.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



Table 10.9.5.1-2a: SAN LEO class ICS requirement for NB-IoT operation in NR in-band for SAN type 1-O operating below 10GHz
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	FRC A14-1 in Annex A.14 in TS 36.181 [23]
	-123.6 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	
	
	
	-79.2 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	15
	FRC A14-2 in Annex A.14 in TS 36.181 [23]
	-129.6 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	
	
	
	-79.2 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	NOTE:	Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side. Both interfering signal and NB-IoT PRB are placed at the middle of the available PRB locations. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.



10.9.5.1a	SAN type 1-O operating above 10GHz
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-	For SAN type 1-O operating above 10GHz, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 10.9.5.1a-1.
Table 10.9.5.1-1: ICS requirement for SAN type 1-O operating below 10GHz
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	10, 15, 25, 35
	15
	G-FR1-NTN-A1-1
	EISREFSENS_50M + ΔFR1_REFSENS
	EISREFSENS_50M + 10 + ΔFR1_REFSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	50
	15
	G-FR1-NTN-A1-4
	EISREFSENS_50M + 7 + ΔFR1_REFSENS
	EISREFSENS_50M + 17 + ΔFR1_REFSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
100 RBs

	10, 20, 25, 35
	30
	G-FR1-NTN-A1-2
	EISREFSENS_50M + ΔFR1_REFSENS
	EISREFSENS_50M + 10 + ΔFR1_REFSENS
	DFT-s-OFDM NR signal, 30 kHz SCS, 
10 RB

	 50, 70,100
	30
	G-FR1-NTN-A1-5
	EISREFSENS_50M + 7 + ΔFR1_REFSENS
	EISREFSENS_50M + 17 + ΔFR1_REFSENS
	DFT-s-OFDM NR signal, 30 kHz SCS, 
50 RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.
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