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<Start of Change 1>
[bookmark: _Toc32332267][bookmark: _Toc37430184][bookmark: _Toc43739287][bookmark: _Toc46347048][bookmark: _Toc53165987][bookmark: _Toc53166682][bookmark: _Toc53167376][bookmark: _Toc61130614][bookmark: _Toc61131340][bookmark: _Toc61188182][bookmark: _Toc83029472][bookmark: _Toc83920070][bookmark: _Toc89785091]10.2.7	Maximum accepted test system uncertainty
Maximum test system uncertainties derivation methodology was described in clause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA sensitivity test can be derived from values captured in tables 10.2.7-1 and 10.2.7-2, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA sensitivity test requirement.
Table 10.2.7-1: OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions, FR1
	　
	Expanded uncertainty (dB)

	
	f ≤ 3 GHz
	3 < f ≤ 4.2 GHz
	4.2 < f ≤ 6 GHz

	Indoor Anechoic Chamber
	1.22
	1.25
	1.25

	Compact Antenna Test Range
	1.33
	1.40
	1.40

	Near Field Test Range
	1.24
	1.24
	1.24

	One Dimensional Compact Range Chamber
	1.29
	1.43
	1.43

	Plane Wave Synthesizer
	1.31
	1.40
	1.48

	Common maximum accepted test system uncertainty
	1.3
	1.4
	1.6


[bookmark: _Toc32332268][bookmark: _Toc37430185][bookmark: _Toc43739288][bookmark: _Toc46347049]
Table 10.2.7-2: OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions, FR2
	　
	Expanded uncertainty (dB)

	
	24.25 GHz < f ≤ 29.5 GHz
	37 GHz < f ≤ 43.5 GHz
	43.5 GHz < f ≤ 48.2 GHz
	52.6 GHz < f ≤ 71 GHz

	Indoor Anechoic Chamber
	2.33
	2.46
	
	

	Compact Antenna Test Range
	2.25
	2.33
	
	

	Common maximum accepted test system uncertainty
	2.4
	2.4
	3.5
	[TBD]



From FR2 MU inputs in clauses 10.2.2.4 and 10.2.3.4, it has been agreed that MUEIS is 2.4 dB for up to 43.5 GHz.
[bookmark: _Toc53165988][bookmark: _Toc53166683][bookmark: _Toc53167377]An overview of the MU values for all the requirements is captured in clause 17.
[bookmark: _Toc61130615][bookmark: _Toc61131341][bookmark: _Toc61188183][bookmark: _Toc83029473][bookmark: _Toc83920071][bookmark: _Toc89785092]10.2.8	Test Tolerance for OTA sensitivity
Considering the methodology described in clause 5.1, Test Tolerance values for OTA sensitivity were derived based on values captured in clause 10.2.7.
It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU.
Frequency range specific Test Tolerance values for the OTA sensitivity test are defined in table 10.2.8-1 and 10.2.8-2.
Table 10.2.8-1: Test Tolerance values for the OTA sensitivity, Normal test conditions
	
	f ≤ 3 GHz
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz

	Test Tolerance (dB)
	1.3
	1.4
	1.6


[bookmark: _Toc32332269][bookmark: _Toc37430186][bookmark: _Toc43739289][bookmark: _Toc46347050]
Table 10.2.8-2: Test Tolerance values for the OTA sensitivity, Normal test conditions
	
	24.25 GHz < f ≤ 29.5 GHz
	37 GHz < f ≤ 43.5 GHz
	43.5 GHz < f ≤ 48.2 GHz
	52.6 GHz < f ≤ 71 GHz

	Test Tolerance (dB)
	2.4
	2.4
	3.5
	[TBD]



An overview of the TT values for all the requirements is captured in clause 18.
<End of Change 1>
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<Start of Change 2>
[bookmark: _Toc61130658][bookmark: _Toc61131384][bookmark: _Toc61188226][bookmark: _Toc83029516][bookmark: _Toc83920114][bookmark: _Toc89785135]10.5.4	Maximum accepted test system uncertainty
MU can be calculated as follows:

	
	With

	

	
	And

	
The MU for 4.2 GHz < f ≤ 6 GHz for each receiver directional requirement can be calculated as shown in tables 10.5.4-1 to 10.5.4-3 below.
Table 10.5.4-1: MU for adjacent channel selectivity, narrowband blocking, in-channel selectivity
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	IAC
	CATR

	
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz

	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	MUconductedint (Interferer signal level error)
	1
	1.30
	1
	1.30

	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.02
	1.19
	1.08
	1.24

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.00
	2.33
	2.12
	2.43



Table 10.5.4-2: MU for in-band blocking
	Test System Uncertainty
	Standard uncertainty ui (dB)

	
	IAC
	CATR

	
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz
	3 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz

	MUconductedwanted (Wanted signal level error)
	1
	1.30
	1
	1.30

	MUconductedint (Interferer signal level error)
	1.2
	1.46
	1.2
	1.46

	MUEIS (Combined standard uncertainty)
	0.64
	0.77
	0.71
	0.83

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.46
	0.58
	0.46
	0.58

	MUmatching (Impedance mismatch in the transmitting chain)
	0.16
	0.28
	0.15
	0.28

	ACLReffect (Impact of interferer leakage)
	0.4
	0.4
	0.4
	0.4

	Combined standard uncertainty (1σ)
	1.09
	1.25
	1.14
	1.29

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	2.13
	2.44
	2.24
	2.54



Substituting the variables above into the formula, the MU for each receiver directional requirement can be calculated as shown in tables 10.5.4-3 and 10.5.4-4 below.
Table 10.5.4-3: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity for  24.25 GHz < f ≤ 29.5 GHz and 37 GHz < f ≤ 43.5 GHz
	Test System Uncertainty
	Standard uncertainty ui (dB)

	MUEIS (Expanded uncertainty)
	2.4

	MUTestEquipment (Uncertainty of the RF signal generator)
	0.9

	MUPA (Uncertainty due to use of PA)
	0.2

	ACLReffect (Impact of interferer leakage)
	0.4

	Combined standard uncertainty (1σ)
	1.74

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	3.40



Table 10.5.4-4: MU for adjacent channel selectivity, in-band blocking, in-channel selectivity for 52.6 GHz < f ≤ 71 GHz
	Test System Uncertainty
	Standard uncertainty ui (dB)

	MUEIS (Expanded uncertainty)
	[TBD]

	MUTestEquipment (Uncertainty of the RF signal generator)
	[TBD]

	MUPA (Uncertainty due to use of PA)
	[0.2]

	ACLReffect (Impact of interferer leakage)
	[0.4]

	Combined standard uncertainty (1σ)
	[TBD]

	Expanded uncertainty (1.96σ - confidence interval of 95 %)
	[TBD]



Maximum test system uncertainties derivation methodology was described in clause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
[bookmark: _Toc32332301][bookmark: _Toc37430218][bookmark: _Toc43739321][bookmark: _Toc46347082][bookmark: _Toc53166021][bookmark: _Toc53166716][bookmark: _Toc53167410]According to the methodology referred above, the common maximum accepted test system uncertainty values for OTA ACS, general blocking and narrowband blocking test can be derived from values captured in table 10.5.4-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA ACS, general blocking and narrowband blocking test requirements.
[bookmark: _Toc61130659][bookmark: _Toc61131385][bookmark: _Toc61188227][bookmark: _Toc83029517][bookmark: _Toc83920115][bookmark: _Toc89785136]10.5.5	Test Tolerance for OTA ACS, general blocking and narrowband blocking
Considering the methodology described in clause 5.1, Test Tolerance values for OTA ACS, general blocking and narrowband blocking were derived based on values in clause 10.5.4.
[bookmark: _Toc32332302][bookmark: _Toc37430219][bookmark: _Toc43739322][bookmark: _Toc46347083]It has been agreed that the TT for the regulatory receiver directional requirements should be zero, while the TT for other receiver directional requirements should be equal to the MU.
An overview of the TT values for all the requirements is captured in clause 18.
<End of Change 2>







<Start of Change 3>
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Table 17-1: TX Measurement Uncertainty values derivation – FR1
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
	9.2.7

	
	Extreme condition:
±2.5 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 6 GHz
	9.3.4

	OTA base station output power
	±1.4 dB, f ≤ 3 GHz
±1.5 dB, 3 GHz < f ≤ 6 GHz
	11.2.7

	OTA E-UTRA DL RS power
	±1.3 dB, f ≤ 3 GHz
±1.5 dB, 3 GHz < f ≤ 6 GHz
	9.4.6

	OTA UTRA inner loop power control in the downlink
	±0.1 dB	
	9.5.6

	OTA UTRA power control dynamic range
	±1.1 dB	
	9.5.6

	OTA total power dynamic range
	±0.3 dB UTRA
±0.4 dB E-UTRA & NR
	9.5.6

	OTA UTRA IPDL time mask
	±0.7 dB
	9..5.6

	OTA RE power control dynamic range (NR)
	N/A
	

	OTA transmitter OFF power
	±3.4 dB, f ≤ 3 GHz
±3.6 dB, 3 GHz < f ≤ 6 GHz
(NOTE 1)
	13.2.3

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	±12 Hz
	9.6.6

	OTA modulation quality
	±1 %
	9.7.6

	OTA time alignment error
	±25 ns
	9.8.5

	OTA occupied bandwidth
	±100 kHz, BWChannel 5 MHz, 10 MHz
±300 kHz, BWChannel 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 
	9.9.6

	OTA ACLR/CACLR
	f ≤ 3 GHz
±1 dB

3 GHz < f ≤ 6 GHz
±1.2 dB, BW ≤ 20 MHz
±1.2 dB, BW > 20 MHz

Absolute power ±2.2 dB, f ≤ 3 GHz
Absolute power ±2.7 dB, 3 GHz < f ≤ 6 GHz
	11.3.7

	OTA operating band unwanted emissions (E-UTRA, NR)
	Absolute power ±1.8 dB, f ≤ 3 GHz
Absolute power ±2 dB, 3 GHz < f ≤ 6 GHz
	11.4.7

	OTA SEM (UTRA only)
	Absolute power ±1.8 dB, f ≤ 3 GHz
Absolute power ±2 dB, 3 GHz < f ≤ 6 GHz
	11.4.7

	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz < f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 26 GHz
	12.2.5

	OTA transmitter spurious emissions, protection of BS receiver
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)
	13.3.3

	OTA transmitter spurious emissions, additional spurious emissions requirements
	±2.6 dB, f ≤ 3 GHz
±3.0 dB, 3 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
	12.4.3

	OTA transmitter spurious emissions, co-location
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE)
	13.3.3

	OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (11.3 for ACLR, 11.4 for OBUE and 12.2 for TX spurious emissions) which have to be carried out in the presence of the interferer.
±3.2 dB, f ≤ 3 GHz
±3.4 dB, 3 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)
	13.4.3

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 6.4 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budgets in this TR shall be used for evaluating the test system uncertainty.
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Table 17-2: Tx Measurement Uncertainty values derivation – FR2
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	Radiated transmit power
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 – 48.2 GHz)
	9.2.7

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz) 
±3.5 dB (43.5  – 48.2 GHz)
	9.3.4

	OTA base station output power
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz) 
±2.6 dB (43.5  – 48.2 GHz)
	11.2.7

	OTA RE power control dynamic range
	N/A
	

	OTA total power dynamic range 
	±0.4 dB
	9.5.6

	OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz) 
±3.6 dB (43.5  – 48.2 GHz)
	9.10.3

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	±12 Hz
	9.6.6

	OTA modulation quality
	1%
	9.7.6

	OTA time alignment error
	±25 ns
	9.8.5

	OTA occupied bandwidth
	600 kHz
	9.9.6

	OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz) 
±2.8 dB (43.5 – 48.2 GHz)

Absolute ACLR:
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz) 
±2.9 dB (43.5  – 48.2 GHz)
	11.3.7

	OTA operating band unwanted emissions
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz) 
±2.9 dB (43.5  – 48.2 GHz)
	11.4.7

	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 43.5 GHz
±5.0 dB, 43.5 GHz < f ≤ 60 GHz
	12.2.5

	OTA transmitter spurious emissions, additional requirements
	±2.3 dB, 30  MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 43.5 GHz
±5.0 dB, 43.5 GHz < f ≤ 60 GHz
	12.2.5

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



Table 17-3: RX Measurement Uncertainty values derivation – FR1
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	OTA sensitivity
	±1.3 dB, f ≤ 3 GHz
±1.4 dB, 3 GHz < f ≤ 4.2 GHz
±1.6 dB, 4.2 GHz < f ≤ 6 GHz
	10.2.7

	OTA reference sensitivity level
	±1.3 dB, f ≤ 3 GHz
±1.4 dB, 3 GHz < f ≤ 4.2 GHz
±1.6 dB, 4.2 GHz < f ≤ 6 GHz
	10.3

	OTA dynamic range 
	±0.3 dB
	10.4.4

	OTA adjacent channel selectivity
	±1.7 dB, f ≤ 3 GHz
±2.1 dB, 3 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6 GHz
	10.5.4

	In-band blocking (General)
	±1.9 dB, f ≤ 3 GHz
±2.2 dB, 3 GHz < f ≤ 4.2 GHz
±2.5 dB, 4.2 GHz < f ≤ 6 GHz
	10.5.4

	In-band blocking (Narrowband)
	±1.7 dB, f ≤ 3 GHz
±2.1 dB, 3 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6 GHz
	10.5.4

	OTA out-of-band blocking (General)
	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 GHz < fwanted ≤ 4.2 GHz:
±2.0 dB, finterferer ≤ 3 GHz
±2.1 dB, 3 GHz < finterferer ≤ 6 GHz
±3.6 dB, 6 GHz < finterferer ≤ 12.75 GHz

4.2 GHz < fwanted ≤ 6 GHz:
±2.2 dB, finterferer ≤ 3 GHz
±2.3 dB, 3 GHz < finterferer ≤ 6 GHz
±3.6 dB, 6 GHz < finterferer ≤ 12.75 GHz
	14.3

	OTA out-of-band blocking (Co-location)
(NOTE 1)
	fwanted ≤ 3 GHz:
±3.4 dB, finterferer ≤ 3 GHz
±3.5 dB, 3 GHz < finterferer ≤ 4.2 GHz
±3.7 dB, 4.2 GHz < finterferer ≤ 6 GHz

3 GHz < fwanted ≤ 4.2 GHz:
±3.5 dB, finterferer ≤ 3 GHz
±3.6 dB, 3 GHz < finterferer ≤ 4.2 GHz
±3.7 dB, 4.2 GHz < finterferer ≤ 6 GHz

4.2 GHz < fwanted ≤ 6 GHz:
±3.6 dB, finterferer ≤ 3 GHz
±3.7 dB, 3 GHz < finterferer ≤ 4.2 GHz
±3.8 dB, 4.2 GHz < finterferer ≤ 6 GHz
	13.5.4

	OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 26 GHz
	12.3.3

	OTA receiver intermodulation
	±2.0 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 4.2 GHz
±3.2 dB, 4.2 GHz < f ≤ 6 GHz
	10.6.4

	OTA in-channel selectivity 
	±1.7 dB, f ≤ 3 GHz
±2.1 dB, 3 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6 GHz
	10.7.4

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 6.4 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in this TR shall be used for evaluating the test system uncertainty.
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Table 17-4: RX Measurement Uncertainty values derivation – FR2
	Requirement
	Maximum OTA Test System uncertainty
	Clause

	OTA reference sensitivity level
	±2.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±2.4 dB, 37 GHz < f ≤ 43.5 GHz
±3.5 dB, 43.5 GHz < f ≤ 48.2 GHz
±[TBD] dB, 52.6 GHz < f ≤ 71 GHz
	10.2.7

	OTA adjacent channel selectivity
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
±5.1 dB, 43.5 GHz < f ≤ 48.2 GHz
±[TBD] dB, 52.6 GHz < f ≤ 71 GHz
	10.5.4

	OTA in-band blocking (General)
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
±5.1 dB, 43.5 GHz < f ≤ 48.2 GHz
±[TBD] dB, 52.6 GHz < f ≤ 71 GHz
	10.5.4

	OTA out-of-band blocking 
	±3.6 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.6 dB, 37 GHz < f ≤ 43.5 GHz
±4.5 dB, 43.5 GHz < f ≤ 48.2 GHz
	14.3

	OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 43.5 GHz
±5.0 dB, 43.5 GHz < f ≤ 60 GHz
	12.3.3

	OTA receiver intermodulation
	±3.9 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.9 dB, 37 GHz < f ≤ 43.5 GHz
±5.4 dB, 43.5 GHz < f ≤ 48.2 GHz
	10.6.4

	OTA in-channel selectivity 
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
±5.1 dB, 43.5 GHz < f ≤ 48.2 GHz
	10.7.4

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



[bookmark: _Toc37430490][bookmark: _Toc43739593][bookmark: _Toc46347354][bookmark: _Toc53166293][bookmark: _Toc53166988][bookmark: _Toc53167682][bookmark: _Toc61130944][bookmark: _Toc61131670][bookmark: _Toc61188512][bookmark: _Toc83029802][bookmark: _Toc83920400][bookmark: _Toc89785421]18	Test Tolerance values summary
Considering the methodology described in clause 5.1, Test Tolerance values for all the considered requirements are captured in this clause, based on the maximum accepted test system uncertainty values derived for each specific requirement. Frequency range specific Test Tolerance values are captured in table 18-1.
Table 18-1: Test Tolerance values derivation, TX FR1
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
	9.2.8

	
	Extreme condition:
2.5 dB, f ≤ 3 GHz
2.6 dB, 3 GHz < f ≤ 6 GHz
	9.3.5

	OTA base station output power
	1.4 dB, f ≤ 3 GHz
1.5 dB, 3 GHz < f ≤ 6 GHz
	11.2.8

	OTA E-UTRA DL RS power
	1.3 dB, f ≤ 3 GHz
1.5 dB, 3 GHz < f ≤ 6 GHz
	9.4.7

	OTA UTRA inner loop power control in the downlink
	0.1 dB	
	9.5.7

	OTA UTRA power control dynamic range
	1.1 dB	
	9.5.7

	OTA total power dynamic range
	0.3 dB UTRA
0.4 dB E-UTRA & NR
	9.5.7

	OTA UTRA IPDL time mask
	0.7 dB
	9.5.7

	OTA RE power control dynamic range (NR)
	N/A
	

	OTA transmitter OFF power
	3.4 dB, f ≤ 3 GHz
3.6 dB, 3 GHz < f ≤ 6 GHz
(NOTE)
	13.2.4

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	12 Hz
	9.6.7

	OTA modulation quality
	1 %
	9.7.7

	OTA time alignment error
	25 ns
	9.8.6

	OTA occupied bandwidth
	0 Hz
	9.9.7

	OTA ACLR/CACLR
	Relative:
1.0 dB, f ≤ 3 GHz
1.2 dB, 3 GHz < f ≤ 6 GHz

Absolute:
0 dB
	11.3.8

	OTA operating band unwanted emissions (E-UTRA, NR)
	Offsets < 10 MHz
1.8 dB, f ≤ 3 GHz
2 dB, 3 GHz < f ≤ 6 GHz

Offsets ≥ 10 MHz
0 dB
	11.4.8

	SEM (UTRA only)
	1.8 dB, f ≤ 3 GHz
2.0 dB, 3 GHz < f ≤ 4.2 GHz

	11.4.8

	OTA transmitter spurious emissions, mandatory requirements
	0 dB
	12.2.6

	OTA transmitter spurious emissions, protection of BS receiver
	3.1 dB, f ≤ 3 GHz
3.3 dB, 3 GHz < f ≤ 4.2 GHz
3.4 dB, 4.2 GHz < f ≤ 6 GHz
	13.3.4

	OTA transmitter spurious emissions, additional spurious emissions requirements
	2.6 dB, f ≤ 3 GHz
3.0 dB, 3 GHz < f ≤ 4.2 GHz
3.5 dB, 4.2 GHz < f ≤ 6 GHz

For co-existence with PHS and public safety bands.
0 dB
	12.4.4

	OTA transmitter spurious emissions, co-location
	3.1 dB, f ≤ 3 GHz
3.3 dB, 3 GHz < f ≤ 4.2 GHz
3.4 dB, 4.2 GHz < f ≤ 6 GHz
	13.3.4

	OTA transmitter intermodulation
	0 dB
	13.4.4

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



Table 18-2: Test Tolerance values derivation, TX FR2
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	Radiated transmit power
	Normal condition:
1.7 dB (24.25 – 29.5 GHz)
2.0 dB (37 – 43.5 GHz) 
2.2 dB (43.5  – 48.2 GHz)
	9.2.8

	
	Extreme condition:
3.1 dB (24.25 – 29.5 GHz)
3.3 dB (37 – 43.5 GHz) 
3.5 dB (43.5  – 48.2 GHz)
	9.3.5

	OTA base station output power
	2.1 dB (24.25 – 29.5 GHz)
2.4 dB (37 – 43.5 GHz) 
2.6 dB (43.5  – 48.2 GHz)
	11.2.8

	OTA total power dynamic range 
	0.4 dB
	9.5.6

	OTA transmitter OFF power
	2.9 dB (24.25 – 29.5 GHz)
3.3 dB (37 – 43.5 GHz) 
3.6 dB (43.5  – 48.2 GHz)
	9.10.4

	OTA transmitter transient period
	N/A
	

	OTA frequency error
	12 Hz
	9.6.6

	OTA modulation quality
	1%
	9.7.6

	OTA time alignment error
	25 ns
	9.8.6

	OTA occupied bandwidth
	0 Hz
	9.9.6

	OTA ACLR
	Relative ACLR:
2.3 dB (24.25 – 29.5 GHz)
2.6 dB (37 – 43.5 GHz) 
2.8 dB (43.5 – 48.2 GHz)

Absolute ACLR:
2.7 dB (24.25 – 29.5 GHz)
2.7 dB (37 – 43.5 GHz) 
2.9 dB (43.5  – 48.2 GHz)
	11.3.8

	OTA operating band unwanted emissions
	2.7 dB (24.25 – 29.5 GHz)
2.7 dB (37 – 43.5 GHz)
2.9 dB (43.5  – 48.2 GHz)
(NOTE 2)
	11.4.8

	OTA transmitter spurious emissions, mandatory requirements
	0 dB
	12.2.5

	OTA transmitter spurious emissions, additional requirements
	NOTE 2
	

	NOTE 1:	TTOTA values are applicable for normal condition unless otherwise stated.
NOTE 2:	There may be additional regional regulatory requirements being applicable, tightening the TTOTA values to 0 dB, e.g. for co-existence with Earth Exploration Satellite Service. For more details refer to e.g. TS 38.141-2 [6].



Table 18-3: Test Tolerance values derivation, RX FR1
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	OTA sensitivity
	1.3 dB, f ≤ 3 GHz
1.4 dB, 3 GHz < f ≤ 4.2 GHz
1.6 dB, 4.2 GHz < f ≤ 6 GHz
	10.2.8

	OTA reference sensitivity level
	1.3 dB, f ≤ 3 GHz
1.4 dB, 3 GHz < f ≤ 4.2 GHz
1.6 dB, 4.2 GHz < f ≤ 6 GHz
	10.3

	OTA dynamic range 
	0.3 dB
	10.4.5

	OTA adjacent channel selectivity

	0 dB
	10.5.5

	OTA in-band blocking (General)
	0 dB
	10.5.5

	OTA in-band blocking (Narrowband)
	0 dB
	10.5.5

	OTA out-of-band blocking (General)
	0 dB
	14.4

	OTA out-of-band blocking (Co-location)
	0 dB
	13.5.4

	OTA receiver spurious emissions 
	0 dB
(NOTE 2)
	12.3.4

	OTA receiver intermodulation
	0 dB
	10.6.5

	OTA in-channel selectivity 
	1.7 dB, f ≤ 3 GHz
2.1 dB, 3 GHz < f ≤ 4.2 GHz
2.4 dB, 4.2 GHz < f ≤ 6 GHz
	10.7.4

	NOTE 1:	TTOTA values are applicable for normal condition unless otherwise stated.
NOTE 2:	From December 2019, the regulation around receiver spurious emissions has been clarified in ERC recommendation 74-01 [25] and the requirement has been updated. Since then OTA RX spurious emissions is a regulatory requirement with TT = 0 (as opoosed to the previous agreement with TT = MU).



Table 18-4: Test Tolerance values derivation, RX FR2
	Requirement
	Test Tolerance
(TTOTA)
	Clause

	OTA reference sensitivity level
	2.4 dB, 24.25 GHz < f ≤ 29.5 GHz
2.4 dB, 37 GHz < f ≤ 43.5 GHz
3.5 dB, 43.5 GHz < f ≤ 48.2 GHz
[TBD] dB, 52.6 GHz < f ≤ 71 GHz
	10.2.8

	OTA adjacent channel selectivity
	0 dB
	10.5.5

	OTA in-band blocking (General)
	0 dB
	10.5.5

	OTA out-of-band blocking 
	0 dB
	14.4

	OTA receiver spurious emissions 
	0 dB
	12.3.4

	OTA receiver intermodulation
	0 dB
	10.6.5

	OTA in-channel selectivity 
	3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
3.4 dB, 37 GHz < f ≤ 43.5 GHz
5.1 dB, 43.5 GHz < f ≤ 48.2 GHz
	10.7.5

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