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The requirements of this clause apply to all applicable tests in TS 38.181(the present document), i.e. to all conducted tests defined in FR1-NTN for SAN type 1-H, and radiated tests defined in FR1-NTN for SAN type 1-H and SAN type 1-O, radiated tests defined in FR2-NTN for SAN Type 2-O. The frequency ranges FR1-NTN and FR2-NTN is are defined in clause 5.1 of TS 38.108 [2].
The minimum requirements are given in TS 38.108 [2]. Test Tolerances for the conducted test requirements (TT) and test Tolerances for the radiated test requirements (TTOTA) explicitly stated in the present document are given in annex C of the present document.
The test tolerances for the radiated test requirements (TTOTA) for SAN were reused from TR 37.941 [13]. Reuse of TR 37.941 [x13] TTOTA 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.
Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to create test requirements.
When a test requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed by the Test Tolerance are given in annex C.
The radiated requirements are classified according to spatial characteristics as shown in table 4.1.1-1 and table 4.1.1-2.
Table 4.1.1-1: Overview of radiated Tx requirements
	Tx requirement
	Classification
	Coverage range
	Number of

	
	
	FR1-NTN
	FR2-NTN
	conformance directions

	Radiated transmit power
	Directional
	OTA peak directions set
	OTA peak directions set
	5

	OTA Satellite Access Node output power
	TRP
	N/A
	See TS 38.141-2 [18],  annex I
	See TS 38.141-2 [18],  annex I

	OTA output power dynamics
	Directional
	OTA peak directions set
	OTA peak directions set
	1

	OTA modulation quality
	Directional
	OTA coverage range
	OTA coverage range
	5

	OTA frequency error
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA occupied bandwidth
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA ACLR
	TRP
	N/A
	N/A
	See TS 38.141-2 [18],  annex I

	OTA out-of-band emissions
	TRP
	N/A
	N/A
	See TS 38.141-2 [18],  annex I

	OTA transmitter spurious emission
	General requirement
	TRP
	N/A
	N/A
	See TS 38.141-2 [18],  annex I

	NOTE:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.



Table 4.1.1-2: Overview of radiated Rx requirements
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1-NTN
	FR2-NTN
	FR1-NTN
	FR2-NTN
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	N/A
	OSDD
	N/A
	5

	OTA reference sensitivity level
	Directional
	OTA REFSENS
	OTA REFSENS
	OTA REFSENS RoAoA
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	N/A
	OTA REFSENS RoAoA
	N/A
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	FR2-NTN
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-channel selectivity
	Directional
	minSENS
	FR2-NTN
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	NOTE:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
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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 in tables 4.1.2.2-2 and 4.1.2.3-2 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. And tThe 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
	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

	9.3 OTA base station output power
	[±1.4] dB, f ≤ 3.0 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
	[±100] kHz, BWChannel 5 MHz, 10 MHz
[±300] kHz, BWChannel 15 MHz, 20 MHz 

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

	9.7.4 OTA out-of-band emissions
	Absolute power [±1.8] dB, f ≤ 3.0 GHz

	9.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	[±2.3] dB, 30 MHz < f ≤ 6 GHz
[±4.2] dB, 6 GHz < f ≤ 15 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

	9.3 OTA base station output power
	[±2.1] dB

	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
	[±2.3] dB

	9.7.4 OTA out-of-band emissions
	Absolute power [±2.7] dB

	9.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
±5.3dB, 60 GHz < f ≤ 110 GHz
±5.9dB, 110 GHz < f ≤ 142 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, and t.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

	10.3 OTA reference sensitivity level
	[±1.3] dB, f ≤ 3 GHz

	10.4 OTA dynamic range 
	[±0.3] dB

	10.5.1	OTA adjacent channel selectivity
	[±1.7] dB, f ≤ 3 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


	10.9 OTA in-channel selectivity 
	[±1.7] dB, f ≤ 3 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
	[±2.4] dB

	10.5.1	OTA adjacent channel selectivity
	[±3.4] dB

	10.6 OTA out-of-band blocking
	[±3.6] dB

	10.9 OTA in-channel selectivity 
	[±3.4] dB

	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 radiated 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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In table 4.8.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.8.2-1: Requirement set applicability
	Requirement
	Requirement set

	
	SAN type 1-H
	SAN type 1-O
	SAN type 2-O

	Satellite Access Network output power
	6.2
	
	

	Output power dynamics 
	6.3
	
	

	Transmit ON/OFF power 
	NA
	
	

	Frequency error
	6.5.1
	
	

	Modulation quality
	6.5.2
	
	

	Time alignment error
	NA
	
	

	Occupied bandwidth
	6.6.2
	
	

	ACLR
	6.6.3
	
	

	Out-of-band emissions
	6.6.4
	
	

	Transmitter spurious emissions
	6.6.5
	
	

	Transmitter intermodulation 
	NA
	NA
	NA

	Reference sensitivity level
	7.2
	
	

	Dynamic range 
	7.3
	
	

	ACS 
	7.4.1
	
	

	In-band blocking 
	NA
	
	

	Out-of-band blocking 
	7.5
	
	

	Receiver spurious emissions 
	NA
	
	

	Receiver intermodulation
	NA
	
	

	In-channel selectivity 
	7.8
	
	

	Performance requirements
	8
	
	

	Radiated transmit power
	9.2
	9.2
	9.2

	OTA Satellite Access Network output power
	
	9.3
	9.3

	OTA output power dynamics
	
	9.4
	9.4

	OTA transmit ON/OFF power
	
	NA
	NA

	OTA frequency error
	
	9.6.1
	9.6.1

	OTA modulation quality
	
	9.6.2
	9.6.2

	OTA time alignment error
	
	NA
	NA

	OTA occupied bandwidth
	
	9.7.2
	9.7.2

	OTA ACLR
	NA
	9.7.3
	9.7.3

	OTA out-of-band emission
	
	9.7.4
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5
	9.7.5

	OTA transmitter intermodulation 
	
	NA
	NA

	OTA sensitivity
	10.2
	10.2
	NA

	OTA reference sensitivity level
	
	10.3
	10.3

	OTA dynamic range
	
	10.4
	NA

	OTA ACS
	
	10.5.1
	10.5.1

	OTA in-band blocking
	
	NA
	NA

	OTA out-of-band blocking
	NA
	10.6
	10.6

	OTA receiver spurious emission 
	
	NA
	NA

	OTA receiver intermodulation
	
	NA
	NA

	OTA in-channel selectivity
	
	10.9
	10.9

	Radiated performance requirements
	
	11
	11
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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 Band characteristics
	FDL_high – FDL_low <100 MHz

	TC signal 
	BWchannel
	5 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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4.9.2.1	General
The following clauses will describe the NR SAN FR1 test models needed for SAN type 1-H and SAN type 1-O. 
<End of the change>

<Start of the change>
4.9.2.4	FR2 test models
The set-up of physical channels for transmitter tests shall be according to one of the NR SAN FR2 test models (NR-SAN-FR2‑TM) below. A reference to the applicable test model is made within each test.
The following general parameters are used by all NR SAN test models:
-	Duration is 1 radio frame (10 ms) for FDD
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier spacing (60kHz, and 120kHz)
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-2 in TS 38.108 [2].
-	Normal CP
-	Virtual resource blocks of localized type
Common physical channel parameters for all NR SAN FR2 test models are specified in the following tables: table 4.9.2.4-1 for PDCCH, table 4.9.2.4-2 and table 4.9.2.4-3 for PDSCH. Specific physical channel parameters for NR SAN FR2 test models are described in clauses 4.9.2.4.1 to 4.9.2.4.3.
Table 4.9.2.4-1: Common physical channel parameters for PDCCH for SAN type 2-O test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level
	1

	# of RBs not allocated for PDCCH in each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control channel
	0 dB



Table 4.9.2.4-2: Common physical channel parameters for PDSCH for SAN type 2-O test models
	Parameter
	Value

	mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	'pos2'

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	0

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	PTRS configuration and density
	LPT-RS = 4
KPT-RS = 2


	Ratio of PT-RS EPRE to DM-RS EPRE
	0 dB



Table 4.9.2.4-3: Common physical channel parameters for PDSCH by RNTI for SAN type 2-O test models
	Parameter
	Value

	PDSCH 

	Starting symbol
	0

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	2

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting PRB location
	0

	Number of PRBs
	3



4.9.2.4.1	FR2 test model 1.1 (NR-SAN-FR2-TM1.1)
This model shall be used for tests on:
-	Radiated transmit power
-	SAN output power
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Out-of-band emissions
-	Transmitter spurious emissions
Common physical channel parameters are defined in clause 4.9.2.4. Specific physical channel parameters for NR-SAN-FR2-TM1.1 are defined in table 4.9.2.4.1-1.
Table 4.9.2.4.1-1: Specific physical channel parameters of NR-SAN-FR2-TM1.1
	Parameter
	Value

	# of PRBs PDSCH 
	NRB - 3

	Modulation PDSCH 
	QPSK

	Starting RB location of PDSCH 
	3

	Modulation of PDSCH 
	QPSK

	Starting RB location of PDSCH 
	0



4.9.2.4.2	FR2 test model 2 (NR-SAN-FR2-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.4. Specific physical channel parameters for NR-SAN-FR2-TM2 are defined in table 4.9.2.4.2-1 for 64QAM. For 16QAM and QPSK, specific physical channel parameters for NR-SAN-FR2-TM2 are defined in table 4.9.2.4.2-1 with 64QAM PDSCH PRB replaced with selected modulation order PDSCH PRB according to the corresponding test procedure.
Table 4.9.2.4.2-1: Specific physical channel parameters of NR-SAN-FR2-TM2
	Parameter
	Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
		Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	



4.9.2.4.3	FR2 test model 3.1 (NR-SAN-FR2-TM3.1)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
Common physical channel parameters are defined in clause 4.9.2.4. Specific physical channel parameters for NR-SAN-FR2-TM3.1 are defined in table 4.9.2.4.1-1 with all QPSK PDSCH PRBs replaced with selected modulation order PDSCH PRBs according to the corresponding test procedure. 

4.9.2.5	Data content of Physical channels and Signals for NR-SAN-FR2-TM
Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [8], clause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid. 
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [8] use the following additional parameters:
-	 for the lowest configured carrier, for the 2nd lowest configured carrier,…,  for the nth configured carrier
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank 1, single layer
-	Antenna port starting with 1000 for PDSCH
4.9.2.5.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [8], clause 5.1.3
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 1(# of CCE per PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-SAN-FR2-TM definitions in clause 4.9.2.4
-	Generate this amount of bits from the output of the PN23 sequence generator [10].  The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.
-	1 CCE shall be according to TS 38.211 [8], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH occupies the first 2 symbols for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.
-	Perform PDCCH scrambling according to TS 38.211 [8], clause 7.3.2.3
-	 in DM-RS sequence generation in TS 38.211 [8], clause 7.4.1.3
-	 in scrambling sequence generation in TS 38.211 [8], clause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [8], clause 7.3.2.5.
4.9.2.5.2	PDSCH
-	Generate the required amount of bits from the output of the PN23 sequence generator [10]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries. For TMs with multi-users, the PN sequence can be generated per user (nRNTI ).
-	NR-SAN-FR2-TMs utilize 1 or 2 user PDSCH transmissions distinguished by . For each NR-SAN-FR2-TM, PRBs are mapped to user () as follows:
Table 4.9.2.5.2-1: Mapping of PRBs to [image: ] for NR-SAN-FR2-TM
	Test model
	[image: ]
	Number of users

	NR-SAN-FR2-TM1.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-SAN-FR2-TM2
	2 for all PRBs
	1

	NR-SAN-FR2-TM3.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2



-	Perform user specific scrambling according to TS 38.211 [8], clause 7.3.1.1.
-	Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [8], clause 7.3.1.2
-	





-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [8], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to number of layers.
-	Perform PDSCH mapping according to TS 38.211 [8] using parameters listed in table 4.9.2.4-2.
-	PDSCH resource allocation according to TS 38.214 [9] as following;
-	NR-SAN-FR2-TM1.1, NR-SAN-FR2-TM3.1: type 1 for PDSCH with nRNTI = 0, nRNTI = 2
-	NR-SAN-FR2-TM2: type 1 for PDSCH with nRNTI = 2
-	DM-RS sequence generation according to TS 38.211 [8], clause 7.4.1.1.1 where l is the OFDM symbol number within the slot with the symbols indicated by table 4.9.2.4-2.
-	
-	
-	DM-RS mapping according to TS 38.211 [8], clause 7.4.1.1.2 using parameters listed in table 4.9.2.4-2.
-	For NR-SAN-FR2-TM PT-RS sequence generation according to TS 38.211 [8], clause 7.4.1.2.1, with parameters listed in table 4.9.2.4-2.
-	For NR-SAN-FR2-TM PT-RS mapping according to TS 38.211 [8], clause 7.4.1.2.2, with parameters listed in table 4.9.2.4-2.
<End of the change>

<Start of the change>
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The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
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The minimum requirement for SAN type 1-O is in TS 38.108 [2], clause 9.4.3.2.
The minimum requirement for SAN type 2-O is in TS 38.108 [2], clause 9.4.3.3.
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The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
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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.
Beams to be tested:	Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to the smallest BeWθ, or for the narrowest intended beam corresponding to the smallest BeWϕ (D.3, D.11).
Directions to be tested: The OTA peak directions set reference beam direction pair (D.8).
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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)	For SAN type 1-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR1-TM3.1 if 64QAM is supported by SAN without power back off, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is supported by SAN with power back off, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is  not supported by SAN but 16QAM is supported by SAN, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by QPSK PDSCH PRBs if 16QAM is not supported by SAN.
For SAN type 2-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR2-TM3.1 with 64QAM signals if 64QAM is supported by SAN without power back off;
-	NR-SAN-FR2-TM3.1 with highest modulation order supported without power back off if 64QAM is not supported by SAN, or;
-	NR-SAN-FR2-TM3.1with highest modulation order supported without power back off if 64QAM is supported by SAN with power back off;
6)	Measure the OFDM symbol TX power as defined in annex L by measuring 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.
7)	For SAN type 1-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR1-TM2 if 64QAM is supported by SAN, or
-	NR-SAN-FR1-TM2 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is not supported by SAN and 16QAM is supported;
-	NR-SAN-FR1-TM2 with all 64QAM PDSCH PRBs replaced by QPSK PDSCH PRBs if 64QAM and 16QAM are both not supported;
For SAN type 2-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR2-TM2 if 64QAM is supported by SAN, or;
-	NR-SAN-FR2-TM2 with highest modulation order supported if 64QAM is not supported by SAN;
8)	Measure the OFDM symbol TX power (OSTP) as defined in annex L by measuring 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.
	The measured OFDM symbols shall not contain RS or SSB.
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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

	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.
9.4.3.5.2	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
	SCS
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	(kHz)
	OTA total power dynamic range (dB)

	60
	17.7
	20.8
	23.8
	N/A

	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.
<End of the change>

<Start of the change>
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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 for SAN type 1-H or SAN type 1-O, 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.
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 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 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
<End of the change>

<Start of the change>
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The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall 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 10.3.2.
For SAN type 2-O the minimum requirement is in TS 38.108 [2], clause 10.3.3.
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The test purpose is to verify that the SAN receiver can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
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Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	B, M and T; see clause 4.9.1.
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.44),
-	OTA REFSENS conformance test directions (D.45)
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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.4.1.
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)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	Set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 10.3.5.
8)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified in clause 10.3.5.
9)	Measure the throughput according to annex A.1 for each supported polarization.
10)	 Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the SAN (D.45) and supported polarizations.
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The EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in clause 4.1.
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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.
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)

	5, 10, 15
	15
	G-FR1-A1-1
	-98.0 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-98.1 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	 -95.2  - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	 -91.6  - ΔOTAREFSENS

	20
	30
	G-FR1-A1-5
	-91.9 - ΔOTAREFSENS

	20 
	60
	G-FR1-A1-6
	-92.0  - ΔOTAREFSENS

	NOTE:	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.



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

	5, 10, 15
	15
	G-FR1-A1-1
	-101.1  - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.2 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.3 - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	-94.7 - ΔOTAREFSENS

	20 
	30
	G-FR1-A1-5
	-95.0 - ΔOTAREFSENS

	20
	60
	G-FR1-A1-6
	-95.1 - ΔOTAREFSENS

	NOTE:	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.



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 [-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 [-120] to [-129] dBm. The specific value is declared by the manufacturer.
Table 10.3.5.3-1: FR2-NTN OTA reference sensitivity requirement
	SAN channel bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

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

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

	100, 200, 400
	120
	G-FR2-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.	Comment by CATT: The necessity of this note will be checked by Huawei in future meetings.



<End of the change>

<Start of the change>
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Test tolerances and derivation of test requirements
The test requirements explicitly defined in this specification have been calculated by relaxing the minimum requirements of the core specification TS 38.108 [2] using the test tolerances (TT) defined here. When the TT value is zero, the test requirement will be the same as the minimum requirement. When the TT value is non-zero, the test requirements will differ from the minimum requirements, and the formula used for this relaxation is given in the following tables.
The TTOTA values are derived from OTA Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the TTOTA values may sometimes be set to zero.
The TTOTA values should not be modified for any reason e.g. to take account of commonly known OTA Test System errors (such as mismatch, cable loss, etc.).
Note that a formula for applying TTOTA values is provided for all OTA tests, even those with a test tolerance of zero. This is necessary in the case where the OTA Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined TTOTA value in order to generate the correct tightened test requirements as defined in this annex.
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Table C.1-1: Derivation of test requirements for conducted transmitter tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	6.2 SAN output power
	clause 6.2
	Normal and extreme conditions:
0.7 dB
	Formula:
Upper limit + TT, Lower limit - TT

	6.3 Output power dynamics
	clause 6.3
	0.4 dB
	Formula:
Total power dynamic range – TT (dB)

	6.5.1 Frequency error
	clause 6.5.1
	12 Hz
	Formula:
Frequency Error limit + TT

	6.5.2 Modulation quality (EVM)
	clause 6.5.2
	1%
	Formula:
EVM limit + TT

	6.6.2 Occupied bandwidth
	clause 6.6.2
	0 Hz
	Formula:
Minimum Requirement + TT

	6.6.3 Adjacent Channel Leakage Power Ratio (ACLR)
	clause 6.6.3
	ACLR:
 BW ≤ 20MHz:
 0.8dB
	Formula:
ACLR Minimum Requirement - TT

	6.6.4 Out-of-band emissions
	clause 6.6.4
	0dB
	Formula:
Minimum Requirement + TT

	6.6.5 Transmitter spurious emissions
	clause 6.6.5
	0dB
	Formula:
Minimum Requirement + TT

	NOTE 1:	TT values are applicable for normal condition unless otherwise stated.



Table C.1-2: Derivation of test requirements for FR1-NTN OTA transmitter tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	9.2 Radiated transmit power 
	clause 9.2
	Normal conditions:
1.1 dB
Extreme conditions:
2.5 dB
	Formula:
Upper limit + TT, Lower limit – TT

	9.3 OTA SAN output power
	clause 9.3
	1.4 dB
	Formula:
Upper limit + TT, Lower limit – TT

	9.4	OTA output power dynamics
	clause 9.4
	0.4 dB
	Formula:
Total power dynamic range – TT

	9.6.1 OTA frequency Error
	clause 9.6.1
	12 Hz
	Formula:
Frequency Error limit + TT

	9.6.2 OTA Modulation quality (EVM)
	clause 9.6.2
	1%
	Formula:
EVM limit + TT

	9.7.2 OTA occupied bandwidth
	clause 9.7.2
	0 Hz
	Formula:
Minimum Requirement + TT

	9.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)
	clause 9.7.3
	Relative:1 dB
	Formula:
Relative limit - TT

	9.7.4 OTA out-of-band emissions
	clause 9.7.4
	0 dB
	Formula:
Minimum Requirement + TT

	9.7.5.2	General transmitter spurious emissions 
	clause 9.7.5.2.2
	0 dB
	Formula:
Minimum Requirement + TT

	NOTE:	TT values are applicable for normal condition unless otherwise stated.



Table C.1-3: Derivation of test requirements for FR2-NTN OTA transmitter tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	9.2 Radiated transmit power 
	clause 9.2
	Normal conditions:
1.7 dB
Extreme conditions:
3.1 dB
	Formula:
Upper limit + TT, Lower limit – TT

	9.3 OTA SAN output power
	clause 9.3
	2.1 dB
	Formula:
Upper limit + TT, Lower limit – TT

	9.4	OTA output power dynamics
	clause 9.4
	0.4 dB
	Formula:
Total power dynamic range – TT

	9.6.1 OTA frequency Error
	clause 9.6.1
	12 Hz
	Formula:
Frequency Error limit + TT

	9.6.2 OTA Modulation quality (EVM)
	clause 9.6.2
	1%
	Formula:
EVM limit + TT

	9.7.2 OTA occupied bandwidth
	clause 9.7.2
	0 Hz
	Formula:
Minimum Requirement + TT

	9.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)
	clause 9.7.3
	Relative:2.3 dB
	Formula:
Relative limit - TT

	9.7.4 OTA out-of-band emissions
	clause 9.7.4
	0 dB
	Formula:
Minimum Requirement + TT

	9.7.5.2	General transmitter spurious emissions 
	clause 9.7.5.2.2
	0 dB
	Formula:
Minimum Requirement + TT

	NOTE:	TT values are applicable for normal condition unless otherwise stated.
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Table C.2-1: Derivation of test requirements for conducted receiver tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	7.2 Reference sensitivity level
	clause 7.2
	Normal and extreme conditions:
0.7 dB
	Formula: Reference sensitivity power level + TT

	7.3 Dynamic range
	clause 7.3
	0.3 dB
	Formula: Wanted signal power + TT

	7.4 In-band selectivity and blocking
	clause 7.4
	0dB
	Formula: Wanted signal power + TT

	7.5 Out-of-band blocking
	clause 7.5
	0dB
	Formula: Wanted signal power + TT

	7.8 In-channel selectivity
	clause 7.8
	1.4 dB
	Formula: Wanted signal power + TT

	NOTE:	TT values are applicable for normal condition unless otherwise stated.



Table C.2-2: Derivation of test requirements for FR1-NTN OTA receiver tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	10.2 OTA sensitivity
	clause 10.2
	1.3 dB
	Formula:
Declared Minimum EIS + TT

	10.3 OTA reference sensitivity level
	clause 10.3
	1.3 dB
	Formula:
EISREFSENS + TT

	10.4 OTA dynamic range
	clause 10.4
	0.3 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	10.5.1 OTA adjacent channel selectivity
	clause 10.5.1
	0 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	10.6 OTA out-of-band blocking
	clause 10.6
	0 dB
	Formula:
Wanted signal power + TT

	10.9 OTA in-channel selectivity
	clause 10.9
	1.7 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged

	NOTE:	TT values are applicable for normal condition unless otherwise stated.



Table C.2-3: Derivation of test requirements for FR2-NTN OTA receiver tests
	Test 
	Minimum requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	10.3 OTA reference sensitivity level
	clause 10.3
	2.4 dB
	Formula:
EISREFSENS + TT

	10.5.1 OTA adjacent channel selectivity
	clause 10.5.1
	0 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	10.6 OTA out-of-band blocking
	clause 10.6
	0 dB
	Formula:
Wanted signal power + TT

	10.9 OTA in-channel selectivity
	clause 10.9
	3.4 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged

	NOTE:	TT values are applicable for normal condition unless otherwise stated.
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Table C.3-1: Derivation of Test Requirements (Performance tests)
	Test 
	Minimum Requirement in TS 38.108 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.1	Performance requirements for PUSCH with transform precoding disabled
	SNRs as specified
	[0.6] dB for 1Tx cases
	Formula: SNR + TT
T-put limit unchanged

	8.2.2	Performance requirements for PUSCH with transform precoding enabled
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
T-put limit unchanged

	8.2.3	Performance requirements for UL timing adjustment
	SNRs as specified 
	[0.3] dB for AWGN
	Formula: SNR + TT
T-put limit unchanged

	8.2.4 Performance requirements for PUSCH repetition Type A
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
T-put limit unchanged

	8.3.1	Performance requirements for PUCCH format 0
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 

	8.3.2	Performance requirements for PUCCH format 1 
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
False NACK limit unchanged
Correct ACK limit unchanged

	8.3.3	Performance requirements for PUCCH format 2 
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 
UCI BLER limit unchanged

	8.3.4	Performance requirements for PUCCH format 3
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT 
UCI BLER limit unchanged

	8.3.5	Performance requirements for PUCCH format 4
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT 
UCI BLER limit unchanged

	8.4.1	PRACH false alarm probability and missed detection
	SNRs as specified
	[0.6] dB for fading cases
[0.3] dB for AWGN cases
	Formula: SNR + TT
PRACH false detection limit unchanged
PRACH detection limit unchanged 



Table C.3-2: Derivation of test requirements (FR1-NTN OTA performance tests)
	Test 
	Minimum Requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in  the present document

	11.2.1	Performance requirements for PUSCH with transform precoding disabled
	See clause 11.2.1.1
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.2	Performance requirements for PUSCH with transform precoding enabled
	See clause 11.2.1.2
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.3	Performance requirements for UL timing adjustment
	See clause 11.2.1.3
	[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.4	Performance requirements for PUSCH repetition Type A
	See clause 11.2.1.4
	[0.6] dB
	Formula: SNR + TTOTA
BLER limit unchanged

	11.3.1	Performance requirements for PUCCH format 0
	See clause 11.3.1.1
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged

	11.3.2	Performance requirements for PUCCH format 1
	See clause 11.3.1.3 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged 
False NACK limit unchanged
Correct ACK limit unchanged

	11.3.3	Performance requirements for PUCCH format 2
	See clause 11.3.1.4 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged
UCI BLER limit unchanged

	11.3.4	Performance requirements for PUCCH format 3
	See clause 11.3.1.5 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.3.5	Performance requirements for PUCCH format 4
	See clause 11.3.1.6 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.4.1	PRACH false alarm probability and missed detection
	See clause 11.4.1
	[0.6] dB for fading cases
[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
PRACH False detection limit unchanged
PRACH detection limit unchanged 

	NOTE:	TT values are applicable for normal condition unless otherwise stated.



Table C.3-3: Derivation of test requirements (FR2-NTN OTA performance tests)
	Test 
	Minimum Requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in  the present document

	11.2.1	Performance requirements for PUSCH with transform precoding disabled
	See clause 11.2.1.1
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.2	Performance requirements for PUSCH with transform precoding enabled
	See clause 11.2.1.2
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.3	Performance requirements for UL timing adjustment
	See clause 11.2.1.3
	[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.4	Performance requirements for PUSCH repetition Type A
	See clause 11.2.1.4
	[0.6] dB
	Formula: SNR + TTOTA
BLER limit unchanged

	11.3.1	Performance requirements for PUCCH format 0
	See clause 11.3.1.1
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged

	11.3.2	Performance requirements for PUCCH format 1
	See clause 11.3.1.3 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged 
False NACK limit unchanged
Correct ACK limit unchanged

	11.3.3	Performance requirements for PUCCH format 2
	See clause 11.3.1.4 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged
UCI BLER limit unchanged

	11.3.4	Performance requirements for PUCCH format 3
	See clause 11.3.1.5 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.3.5	Performance requirements for PUCCH format 4
	See clause 11.3.1.6 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.4.1	PRACH false alarm probability and missed detection
	See clause 11.4.1
	[0.6] dB for fading cases
[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
PRACH False detection limit unchanged
PRACH detection limit unchanged 

	NOTE:	TT values are applicable for normal condition unless otherwise stated.



<End of the change>
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