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<Start of change>
4.1.2.2	Measurement of transmitter
The maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements are given in tables 4.1.2.2-1 and 4.1.2.2-2. Details for derivation of OTA Test System uncertainty are given in corresponding clauses in TR 37.941 [29].
Table 4.1.2.2-1: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests
	Clause
	Maximum OTA Test System uncertainty

	6.2 Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
[±1.31.8 dB for bands n46 and n96]

	
	Extreme condition:
±2.5 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 6 GHz
[±2.6 dB for bands n46 and n96]

	6.3 OTA base station output power
	±1.4 dB, f ≤ 3.0 GHz
±1.5 dB, 3.0 GHz < f ≤ 4.2 GHz
±1.5 dB, 4.2 GHz < f ≤ 6.0 GHz

	6.4.2 OTA RE power control dynamic range
	N/A

	6.4.3 OTA total power dynamic range 
	±0.4 dB

	6.5.1 OTA transmitter OFF power
	±3.4 dB, f ≤ 3.0 GHz
±3.6 dB, 3.0 GHz < f ≤ 6 GHz
(NOTE 1)

	6.5.2 OTA transmitter transient period
	N/A

	6.6.2 OTA frequency error
	±12 Hz

	6.6.3 OTA modulation quality
	±1 %

	6.6.4 OTA time alignment error
	±25 ns

	6.7.2 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 

	6.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±1 dB, BW > 20MHz

3.0 GHz < f ≤ 6.0 GHz
±1.2 dB, BW ≤ 20MHz
±1.2 dB, BW > 20MHz

Absolute power ±2.2 dB, f ≤ 3.0 GHz
Absolute power ±2.7 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2.7 dB, 4.2 GHz < f ≤ 6.0 GHz

	6.7.4 OTA operating band unwanted emissions
	Absolute power ±1.8 dB, f ≤ 3.0 GHz
Absolute power ±2 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2 dB, 4.2 GHz < f ≤ 6.0 GHz

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

	6.7.5.3	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, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)

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

	6.7.5.5	OTA transmitter spurious emissions, co-location
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)

	6.8 OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in6.7.3 (ACLR), 6.7.4 (OBUE) and 6.7.5 (spurious emissions) which have to be carried out in the presence of the interferer.
±3.2 dB, f ≤ 3.0 GHz
±3.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE 1)

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.12 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 TR 37.941 [29] shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



[bookmark: _Toc36635774][bookmark: _Toc45885795][bookmark: _Toc29810422][bookmark: _Toc37272720][bookmark: _Toc21102573][bookmark: _Toc53182904]Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR2 OTA transmitter tests
	Clause
	Maximum OTA Test System uncertainty

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

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

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

	6.4.2 OTA RE power control dynamic range
	N/A

	6.4.3 OTA total power dynamic range 
	±0.4 dB

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

	6.5.2 OTA transmitter transient period
	N/A

	6.6.2 OTA frequency error
	±12 Hz

	6.6.3 OTA modulation quality
	1%

	6.6.4 OTA time alignment error
	±25 ns

	6.7.2 OTA occupied bandwidth
	600 kHz

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

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

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

	6.7.5.2 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

	6.7.5.4 OTA transmitter spurious emissions, additional 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

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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The maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in tables 4.1.2.3-1 and 4.1.2.3-2. Details for derivation of OTA Test System uncertainty are given in corresponding clauses in TR 37.941 [29].
Table 4.1.2.3-1: Maximum OTA Test System uncertainty for FR1 OTA receiver tests
	Clause
	Maximum OTA Test System uncertainty

	7.2 OTA sensitivity
	±1.3 dB, f ≤ 3.0 GHz
±1.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±1.6 dB, 4.2 GHz < f ≤ 6.0 GHz
[±1.61.9 dB for bands n46 and n96]

	7.3 OTA reference sensitivity level
	±1.3 dB, f ≤ 3.0 GHz
±1.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±1.6 dB, 4.2 GHz < f ≤ 6.0 GHz

	7.4 OTA dynamic range 
	±0.3 dB

	7.5.1	OTA adjacent channel selectivity

	±1.7 dB, f ≤ 3.0 GHz
±2.1 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6.0 GHz

	7.5.2	In-band blocking (General)
	±1.9 dB, f ≤ 3.0 GHz
±2.2 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.5 dB, 4.2 GHz < f ≤ 6.0 GHz

	7.5.2	In-band blocking (Narrowband)
	±1.7 dB, f ≤ 3.0 GHz
±2.1 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6.0 GHz

	7.6 OTA out-of-band blocking (General)
	fwanted ≤ 3.0 GHz:
±2.0 dB, finterferer ≤ 3.0 GHz
±2.1 dB, 3.0 GHz < finterferer ≤ 6.0 GHz
±3.5 dB, 6.0 GHz < finterferer ≤ 12.75 GHz

3 GHz < fwanted ≤ 4.2 GHz:
±2.0 dB, finterferer ≤ 3.0 GHz
±2.1 dB, 3.0 GHz < finterferer ≤ 6.0 GHz
±3.6 dB, 6.0 GHz < finterferer ≤ 12.75 GHz

4.2 GHz < fwanted ≤ 6.0 GHz:
±2.2 dB, finterferer ≤ 3.0 GHz
±2.3 dB, 3.0 GHz < finterferer ≤ 6.0 GHz
±3.6 dB, 6.0 GHz < finterferer ≤ 12.75 GHz

	7.6 OTA out-of-band blocking (Co-location)
(NOTE 1)
	fwanted ≤ 3.0 GHz:
±3.4 dB, finterferer ≤ 3.0 GHz
±3.5 dB, 3.0 GHz < finterferer ≤ 4.2 GHz
±3.7 dB, 4.2 GHz < finterferer ≤ 6.0 GHz

3 GHz < fwanted ≤ 4.2 GHz:
±3.5 dB, finterferer ≤ 3.0 GHz
±3.6 dB, 3.0 GHz < finterferer ≤ 4.2 GHz
±3.7 dB, 4.2 GHz < finterferer ≤ 6.0 GHz

4.2 GHz < fwanted ≤ 6.0 GHz:
±3.6 dB, finterferer ≤ 3.0 GHz
±3.7 dB, 3.0 GHz < finterferer ≤ 4.2 GHz
±3.8 dB, 4.2 GHz < finterferer ≤ 6.0 GHz

	7.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6.0 GHz
±4.2 dB, 6.0 GHz < f ≤ 26 GHz

	7.8 OTA receiver intermodulation
	±2.0 dB, f ≤ 3.0 GHz
±2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.2 dB, 4.2 GHz < f ≤ 6.0 GHz

	7.9 OTA in-channel selectivity 
	±1.7 dB, f ≤ 3.0 GHz
±2.1 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.4 dB, 4.2 GHz < f ≤ 6.0 GHz

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.12 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 TR 37.941 [29],  shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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	Clause
	Maximum OTA Test System uncertainty

	7.3 OTA reference sensitivity level
	±2.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±2.4 dB, 37 GHz < f ≤ 43.5 GHz

	7.5.1	OTA adjacent channel selectivity
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz

	7.5.2	In-band blocking (General)
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz

	7.6 OTA out-of-band blocking 
	±3.6 dB

	7.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz

	7.8 OTA receiver intermodulation
	±3.9 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.9 dB, 37 GHz < f ≤ 43.5 GHz

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

	NOTE:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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For each declared conformance beam direction pair, the EIRP measurement results in clause 6.2.4.2 shall remain within the values provided in table 6.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 6.2.5-1: Test requirement for radiated transmit power
	
	Normal test environment
	Extreme test environment

	BS type 1-H
	f ≤ 3 GHz: ± 3.3 dB
	N/A

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB
For bands n46 and n76: [± 3.54.0 dB]
	

	BS type 1-O
	f  ≤ 3 GHz: ± 3.3 dB
	f  ≤ 3 GHz: ± 5.2 dB

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB 
	3 GHz < f ≤ 4.2 GHz: ± 5.3 dB

	
	
	4.2 GHz < f ≤ 6 GHz: ± 5.3 dB

	BS type 2-O
	24.15 GHz < f ≤ 29.5 GHz: ± 5.1 dB
37 GHz < f ≤ 43.5 GHz: ± 5.4 dB
…

	24.15 GHz < f ≤ 29.5 GHz: ± 7.6 dB
37 GHz < f ≤ 43.5 GHz: ± 7.8 dB 
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For each measured carrier, the throughput measured in step 9 of clause 7.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.2-1.
Table 7.2.5.2-1: EIS levels
	BS channel
	Sub-carrier
	Reference
	OTA sensitivity level, EIS (dBm)

	bandwidth (MHz)
	spacing (kHz)
	measurement channel
 (annex A.1)
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

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

	10, 15 
	30
	G-FR1-A1-2
	
	
	

	10, 15
	60
	G-FR1-A1-3
	Declared
	Declared
	Declared

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	minimum EIS
	minimum EIS
	minimum EIS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	+ 1.3
	+ 1.4
	+ 1.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	
	
	

	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 BS channel bandwidth.



Table 7.2.5-2: EIS levels for band n46, for BS Type 1-H
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA sensitivity level, EIS (dBm)

	10
	15
	G-FR1-A1-12 (NOTE 2)
	Declared
minimum EIS
+ 1.61.9

	
	30
	G-FR1-A1-13 (NOTE 2)
	

	
	60
	G-FR1-A1-3 (NOTE 1)
	

	20
	15
	G-FR1-A1-14 (NOTE 2)
	

	
	30
	G-FR1-A1-15 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	40
	15
	G-FR1-A1-16 (NOTE 2)
	

	
	30
	G-FR1-A1-17 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	60
	30
	G-FR1-A1-18 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	80
	30
	G-FR1-A1-19 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	[bookmark: _Hlk72821030]NOTE 1:	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 BS channel bandwidth.
NOTE 2:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each interleaved 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 eacheach single interlace of FRC G-FR1-A1-12 and G-FR1-A1-19, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.2.5-3: EIS levels for band n96, for BS Type 1-H
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA sensitivity level, EIS (dBm)

	20
	15
	G-FR1-A1-14 (NOTE 2)
	Declared
minimum EIS
+ 1.9-94.6
-91.6
-85.2
-91.5
-88.5
-85.2
-86.9
-85.2
-85.6
-85.2

	
	30
	G-FR1-A1-15 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	40
	15
	G-FR1-A1-16 (NOTE 2)
	

	
	30
	G-FR1-A1-17 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	60
	30
	G-FR1-A1-18 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	80
	30
	G-FR1-A1-19 (NOTE 2)
	

	
	60
	G-FR1-A1-6 (NOTE 1)
	

	NOTE 1:	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 BS channel bandwidth.
NOTE 2:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each interleaved 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 eacheach single interlace of FRC G-FR1-A1-12 and G-FR1-A1-19, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
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