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<Start of change>

4.1
Measurement uncertainties and test requirements

4.1.1
General

The requirements of this clause apply to all applicable tests in TS 38.141-2 (the present document), i.e. to all radiated tests defined for BS type 1-H, BS type 1-O and BS type 2-O.

The minimum requirements are given in TS 38.104 [2]. Test Tolerances for the radiated test requirements (TTOTA) explicitly stated in the present document are given in annex C.

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.

Table 4.1.1-1: Overview of radiated Tx requirements

	Tx requirement
	Classification

(Note)
	Notes

	Radiated transmit power


	Directional – OTA peak directions set
	This requirement is based on Rel-13 AAS BS requirement for EIRP accuracy.

	OTA BS output power


	TRP
	

	OTA total power dynamic range 
	Directional – OTA peak directions set
	Conformance testing is carried in the reference direction.

	OTA transmitter OFF power


	BS type 1-O
	BS type 2-O
	

	
	Co-location
	TRP
	

	OTA transient period


	BS type 1-O
	BS type 2-O

	

	
	Co-location
	
	

	OTA modulation quality

 
	Directional – OTA coverage range
	Conformance testing is carried in the reference direction and the maximum directions of the OTA coverage range on each axis.

	OTA frequency error
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA time alignment error 
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA occupied bandwidth
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA ACLR
	TRP
	

	OTA operating band unwanted emission 
	TRP
	

	OTA transmitter spurious emission 
	General requirement
	TRP
	For FR1 and FR2.

	
	Protection of the BS receiver of own or different BS
	Co-location
	For FR1 only.

	
	Additional spurious emissions
	TRP
	For FR1 only.

	
	Co-location with other base stations
	Co-location
	For FR1 only.

	OTA transmitter intermodulation 
	Co-location
	For FR1 only.

	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 conformance directions

	
	
	FR1
	FR2
	FR1
	FR2
	

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

	OTA reference sensitivity


	Directional
	OTA REFSENS
	OTA REFSENS
	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 in-band blocking
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	5

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

	
	Co-location with other base stations
	Co-location (Note 2)
	minSENS
	N/A
	minSENS RoAoA
	N/A
	1

	OTA receiver spurious emissions
	TRP
	N/A
	N/A
	N/A

	OTA receiver intermodulation
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	1

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

	NOTE 1:
Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.

NOTE 2:
The compliance direction for co-location blocking is applicable for the wanted signal only but not the interfering signal.


4.1.2
Acceptable uncertainty of OTA Test System

4.1.2.1
General

The maximum acceptable uncertainty of the OTA Test System is specified below for each radiated test defined explicitly in the present specification, where appropriate.

The OTA Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the DUT 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 details on measurement uncertainty budget calculation, OTA measurement methodology description (including calibration and measurement stage for each test range), MU budget format and its contributions, refer to TR 37.843 [16].
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 subclauses in TR 38.817-02 [17].

Table 4.1.2.2-1: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests
	Subclause
	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

	
	Extreme condition:
±2.5 dB, f ≤ 3 GHz

±2.6 dB, 3 GHz < f ≤ 6 GHz

	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, 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

	6.5.2 OTA transmitter OFF power
	±3.4 dB, f ≤ 3.0 GHz

±3.6 dB, 3.0 GHz < f ≤ 6 GHz

(NOTE)

	6.5.3 OTA transmitter transient period
	N/A

	6.6.1 OTA frequency error
	±12 Hz

	6.6.2 OTA modulation quality
	±1 %

	6.6.3 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

	6.7.5.2.2
OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz < f ≤ 6 GHz

±4.2 dB, 6 GHz < f ≤ 26 GHz

	6.7.5.2.3
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)

	6.7.5.2.4 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

	6.7.5.2.5
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)

	6.8 OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (6.6.1, 6.6.2 and 6.6.4) 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)

	NOTE: Fulfilling the criteria for CLTA selection and placement in subclause 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 37.843 [16], subclause 10.6 shall be used for evaluating the test system uncertainty.


Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR2 OTA transmitter tests

	Subclause
	Maximum OTA Test System uncertainty

	6.2 Radiated transmit power
	Normal condition:
±1.7 dB (24.25 – 33.4 GHz)

±2.0 dB (37 – 52.6 GHz)

	
	Extreme condition:

±3.1 dB (24.25 – 33.4 GHz)

±3.3 dB (37 – 52.6 GHz)

	6.3 OTA base station output power
	

±2.1 dB (24.25 – 33.4 GHz)
±2.4 dB (37 – 52.6 GHz)

	6.4.2 OTA RE power control dynamic range
	N/A

	6.4.3 OTA total power dynamic range 
	±0.4 dB

	6.5.2 OTA transmitter OFF power
	FFS

	6.5.3 OTA transmitter transient period
	N/A

	6.6.1 OTA frequency error
	±12 Hz

	6.6.2 OTA modulation quality
	1%

	6.6.3 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 – 33.4 GHz)

±2.6 dB (37 – 52.6 GHz)

Absolute ACLR: ±2.7 dB

	6.7.4 OTA operating band unwanted emissions
	±2.7 dB

	6.7.5.3.2 OTA transmitter spurious emissions, mandatory requirements
	±2.7 dB

	6.7.5.3.3 OTA transmitter spurious emissions, additional spurious emissions requirements
	FFS


4.1.2.3
Measurement of receiver

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 subclauses in TR 38.817-02 [17].
Table 4.1.2.3-1: Maximum OTA Test System uncertainty for FR1 OTA receiver tests

	Subclause
	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

	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)
	fwanted ≤ 3.0 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
3 GHz < fwanted ≤ 4.2 GHz:

±3.6 dB, finterferer ≤ 3.0 GHz

±3.8 dB, 3.0 GHz < finterferer ≤ 4.2 GHz
±3.9 dB, 4.2 GHz < finterferer ≤ 6.0 GHz

4.2 GHz < fwanted ≤ 6.0 GHz:

±3.7 dB, finterferer ≤ 3.0 GHz

±3.9 dB, 3.0 GHz < finterferer ≤ 4.2 GHz

±3.9 dB, 4.2 GHz < finterferer ≤ 6.0 GHz

	7.7 OTA receiver spurious emissions 
	±2.5dB, 30 MHz ≤ f ≤ 6 GHz
±4.2dB, 6 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: Fulfilling the criteria for CLTA selection and placement in subclause 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 37.843 [16], subclause 10.6 shall be used for evaluating the test system uncertainty.


Table 4.1.2.3-2: Maximum OTA Test System uncertainty for FR2 OTA receiver tests
	Subclause
	Maximum OTA Test System uncertainty

	7.3 OTA reference sensitivity level
	±2.4 dB


	7.5.1
OTA adjacent channel selectivity
	±3.4 dB

	7.5.2
In-band blocking (General)
	±3.4 dB

	7.6 OTA out-of-band blocking 
	±4.1 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

	7.9 OTA in-channel selectivity 
	±3.4 dB


4.1.2.4
Measurement of performance requirement
<End of change>
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