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<< Unchanged sections omitted >>
[bookmark: _Toc1710][bookmark: _Toc232582174]Annex F (normative):
Measurement uncertainties and Test Tolerances
[bookmark: _Toc6284][bookmark: _Toc232582175]F.1	Acceptable uncertainty of Test System (normative)
The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges 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 RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
[bookmark: _Toc232582176]The downlink signal uncertainties apply at each receiver antenna connector.
[bookmark: _Toc14736]F.1.1	Measurement of test environments
The measurement accuracy of the UE test environments defined in TS 36.508 subclause 4.1, Test environments shall be.
-	Pressure				5 kPa.
-	Temperature			2 degrees.
-	Relative Humidity	5 %.
-	DC Voltage			1,0 %.
-	AC Voltage			1,5 %.
-	Vibration				10 %.
-	Vibration frequency	0,1 Hz.
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.
[bookmark: _Toc232582177][bookmark: _Toc21787]F.1.2	Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2A.1	UE maximum output power for category M1
	Same as clause 6.2.2EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2A.2	UE maximum output power reduction for category M1
	Same as clause 6.2.3EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2A.3 UE additional maximum output power reduction for category M1 UE
	Same as clause 6.2.4EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2A.4 Configured transmitted Power for category M1
	Same as clause 6.2.5EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2B.1	UE maximum output power for category NB1 and NB2
	Same as clause 6.2.2F in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2B.2	UE maximum output power reduction for category NB1 and NB2
	Same as clause 6.2.3F in TS 36.521-1[14] for FDD band with “f ≤ 3.0GHz”.
	

	6.2B.3	UE additional maximum output power reduction for category NB1 and NB2 UE
	FFS
	

	6.2B.4	Configured transmitted Power for category NB1 and NB2
	Same as clause 6.2.5F in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.1	UE Minimum output power for category M1
	Same as clause 6.3.2EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.3.1	General ON/OFF time mask for category M1
	Same as clause 6.3.4EA.1 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.3.2.1	PRACH time mask for UE category M1
	Same as clause 6.3.4EA.2 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.3.2.2	SRS time mask for UE category M1
	Same as clause 6.3.4EA.2 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.4.1	Power Control Absolute power tolerance for UE category M1
	Same as clause 6.3.5EA.1 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	6.3A.4.2	Power Control Relative power tolerance for UE category M1
	[bookmark: OLE_LINK13]Same as clause 6.3.5EA.2 in TS 36.521-1 [14]
	

	6.3A.4.3	Aggregate power control tolerance for UE category M1
	Same as clause 6.3.5EA.3 in TS 36.521-1 [14]
	

	6.3B.1	UE Minimum output power for category NB1 and NB2
	Same as clause 6.3.2F in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”
	

	6.3B.3.1	General ON/OFF time mask for category NB1 and NB2
	Same as clause 6.3.4F.1 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”
	

	6.3B.3.2	NPRACH time mask for category NB1 and NB2
	Same as clause 6.3.4F.2 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”
	

	6.3B.4.1	Power Control Absolute power tolerance for category NB1 and NB2
	Same as clause 6.3.5F.1 in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”
	

	6.3B.4.2 Power Control Relative power tolerance for category NB1 and NB2
	Same as clause 6.3.5F.2 in TS 36.521-1 [14]
	

	6.3B.4.3 Aggregate power control tolerance for category NB1 and NB2
	Same as clause 6.3.5F.3 in TS 36.521-1
	



[bookmark: _Toc232582178][bookmark: _Toc16232]F.1.3	Measurement of receiver
Table F.1.3-1: Maximum Test System Uncertainty for receiver tests
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.4A Maximum input level for category M1
	Same as clause 7.4EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	7.4B Maximum input level for category NB1 and NB2
	Same as clause 7.4F in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	7.5A Adjacent Channel Selectivity for category M1
	Same as clause 7.5EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	7.5B Adjacent Channel Selectivity for category NB1 and NB2
	Same as clause 7.5F in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	

	[bookmark: _Hlk147773291]7.6A.2 In-band blocking for category M1
	Same as clause 7.6.1EA in TS 36.521-1 [14].
	Same as clause 7.6.1EA in TS 36.521-1 [14].

	7.6A.3	Out-of-band blocking for category M1
	Same as clause 7.6.2EA in TS 36.521-1 [14].
	Same as clause 7.6.2EA in TS 36.521-1 [14].

	7.6A.4	Narrow band blocking for category M1
	Same as clause 7.6.3EA in TS 36.521-1 [14].
	Same as clause 7.6.3EA in TS 36.521-1 [14].

	7.6B.2 In-band blocking for category NB1 and NB2
	Same as clause 7.6.1F in TS 36.521-1 [14].
	Same as clause 7.6.1F in TS 36.521-1 [14].

	7.6B.3	Out-of-band blocking for category NB1 and NB2
	Same as clause 7.6.2F in TS 36.521-1 [14].
	Same as clause 7.6.2F in TS 36.521-1 [14].

	7.7A	Spurious response for category M1
	Same as clause 7.6A.3.
	Same as clause 7.6A.3.

	7.7B	Spurious response for category NB1 and NB2
	Same as clause 7.6B.3.
	Same as clause 7.6B.3.

	7.8A	Intermodulation characteristics for category M1
	Same as clause 7.8.1EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.
	Same as clause 7.8.1EA in TS 36.521-1 [14] for FDD band with “f ≤ 3.0GHz”.

	7.8B	Intermodulation characteristics for category NB1 and NB2
	Same as clause 7.8.1F in TS 36.521-1 [14].
	Same as clause 7.8.1F in TS 36.521-1 [14].

	7.9A	Spurious emissions for category M1
	Same as clause 7.9EA in TS 36.521-1 [14] except for the spurious frequency range to be limited to up to 12.75GHz.
	

	[bookmark: _Toc28154][bookmark: _Toc209]7.9B	Spurious emissions for category NB1 and NB2
	Same as clause 7.9F in TS 36.521-1 [14].
	

	Note 1:	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.



[bookmark: _Toc24490][bookmark: _Toc232582179]F.1.4	Measurement of performance requirements
Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	
	
	

	Note 1:	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.



[bookmark: _Toc24471][bookmark: _Toc232582180]F.2	Interpretation of measurement results (normative)
The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances (TT) defined in F.3. The measurement results returned by the Test System are compared – without any modification – against the Test Requirements as defined by either the “Never fail a good DUT” principle for Test Tolerance equal measurement uncertainty (TT = MU) or “Shared Risk” principle for Test Tolerance equal to 0 (TT = 0).
The “Never fail a good DUT” and the “Shared Risk” principles are defined in ETR 273-1-2 clause 6.5.
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.
The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause F.1 of the present document.
If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause F.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows:
Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the Test Requirement, making the test harder to pass. For some tests, for example receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause F.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause F.1 had been used.
[bookmark: _Toc232582181][bookmark: _Toc808]F.3	Test Tolerance and Derivation of Test Requirements (informative)
The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in this clause. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for the relaxation is given in this clause.
The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.
The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).
[bookmark: _Toc232582182]The downlink Test Tolerances apply at each receiver antenna connector.
[bookmark: _Toc7706]F.3.1	Measurement of test environments
The UE test environments are set to the values defined in TS 36.508 subclause 4.1, without any relaxation. The applied Test Tolerance is therefore zero.
[bookmark: _Toc232582183][bookmark: _Toc11583]F.3.2	Measurement of transmitter
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)
	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	
	


	


	


[bookmark: _Toc232582184]
[bookmark: _Toc19733]F.3.3	Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)
	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	7.6A.2 In-band blocking for category M1
	Same as clause 7.6.1EA in TS 36.521-1 [14].
	Same as clause 7.6.1EA in TS 36.521-1 [14].
	Same as clause 7.6.1EA in TS 36.521-1 [14].

	7.6A.3	Out-of-band blocking for category M1
	Same as clause 7.6.2EA in TS 36.521-1 [14].
	Same as clause 7.6.2EA in TS 36.521-1 [14].
	Same as clause 7.6.2EA in TS 36.521-1 [14].

	7.6A.4	Narrow band blocking for category M1
	Same as clause 7.6.3EA in TS 36.521-1 [14].
	Same as clause 7.6.3EA in TS 36.521-1 [14].
	Same as clause 7.6.3EA in TS 36.521-1 [14].

	7.6B.2 In-band blocking for category NB1 and NB2
	Same as clause 7.6.1F in TS 36.521-1 [14].
	Same as clause 7.6.1F in TS 36.521-1 [14].
	Same as clause 7.6.1F in TS 36.521-1 [14].

	[bookmark: _Toc121162901][bookmark: _Toc26988][bookmark: _Toc32710][bookmark: _Toc10425][bookmark: _Toc120570109]7.6B.3	Out-of-band blocking for category NB1 and NB2
	Same as clause 7.6.2F in TS 36.521-1 [14].
	Same as clause 7.6.2F in TS 36.521-1 [14].
	Same as clause 7.6.2F in TS 36.521-1 [14].

	[bookmark: _Toc121162904][bookmark: _Toc120570112][bookmark: _Toc2851][bookmark: _Toc16922][bookmark: _Toc12699]7.7A	Spurious response for category M1
	Same as clause 7.7EA in TS 36.521-1 [14].
	Same as clause 7.7EA in TS 36.521-1 [14].
	Same as clause 7.7EA in TS 36.521-1 [14].

	[bookmark: _Toc121162905][bookmark: _Toc4474][bookmark: _Toc16417][bookmark: _Toc10062][bookmark: _Toc120570113]7.7B	Spurious response for category NB1 and NB2
	Same as clause 7.7F in TS 36.521-1 [14].
	Same as clause 7.7F in TS 36.521-1 [14].
	Same as clause 7.7F in TS 36.521-1 [14].

	[bookmark: _Toc120570115][bookmark: _Toc31626][bookmark: _Toc4570][bookmark: _Toc121162907][bookmark: _Toc8707]7.8A	Intermodulation characteristics for category M1
	Same as clause 7.8.1EA in TS 36.521-1 [14].
	Same as clause 7.8.1EA in TS 36.521-1 [14].
	Same as clause 7.8.1EA in TS 36.521-1 [14].

	[bookmark: _Toc23526][bookmark: _Toc121162908][bookmark: _Toc120570116][bookmark: _Toc15872][bookmark: _Toc18224]7.8B	Intermodulation characteristics for category NB1 and NB2
	Same as clause 7.8.1F in TS 36.521-1 [14].
	Same as clause 7.8.1F in TS 36.521-1 [14].
	Same as clause 7.8.1F in TS 36.521-1 [14].

	7.9A	Spurious emissions for category M1
	Same as clause 7.9EA in TS 36.521-1 [14] except for the spurious frequency range to be limited to up to 12.75GHz.
	Same as clause 7.9EA in TS 36.521-1 [14].
	Same as clause 7.9EA in TS 36.521-1 [14].

	7.9B	Spurious emissions for category NB1 and NB2
	Same as clause 7.9F in TS 36.521-1 [14].
	Same as clause 7.9F in TS 36.521-1 [14].
	Same as clause 7.9F in TS 36.521-1 [14].



[bookmark: _Toc32312][bookmark: _Toc232582185]F.3.4	Measurement of performance requirements
Table F.3.4-1: Derivation of Test Requirements (performance tests)
	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	
	
	
	



<< End of changes >>
