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{Start of changes}
Annex F (normative):
Measurement uncertainties and Test Tolerances

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.

The downlink signal uncertainties apply at each receiver antenna connector.

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.

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

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.2_1 Maximum Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	{Unchanged sections omitted}

	6.5.2.1 Error Vector Magnitude
	PUSCH: ± 2.5%

PUCCH: ± 2.5%

PRACH: ± 2.5%
	

	6.5.2.1_1 Error Vector Magnitude (EVM) for UL 64QAM
	Same as 6.5.2.1
	

	6.5.2A.1.1 Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.1
	

	6.5.2A.1.2 Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA)
	Same as 6.5.2.1
	

	6.5.2A.1.2_1 EVM for CA (inter-band DL CA and UL CA) with UL 64QAM
	Same as 6.5.2.1
	

	6.5.2A.1.3 Error Vector Magnitude (EVM) for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.5.2.1
	

	6.5.2A.1.1_1 EVM for CA (intra-band contiguous DL CA and UL CA) with UL 64QAM
	Same as 6.5.2.1
	

	6.5.2A.1.3_1 Error Vector Magnitude (EVM) for CA (intra-band non-contiguous DL CA and UL CA) for UL 64QAM
	Same as 6.5.2.1
	

	6.5.2B.1 Error Vector Magnitude (EVM) for UL- MIMO
	Same as 6.5.2.1 for each antenna
	

	6.5.2.1A PUSCH-EVM with exclusion period
	PUSCH : ± 2.5%
	

	6.5.2.1E.1 Error Vector Magnitude for UE category 0
	Same as 6.5.2.1
	

	6.5.2.1E.2 PUSCH-EVM with exclusion period for UE category 0
	Same as 6.5.2.1A
	

	6.5.2.1EA.1 Error Vector Magnitude for UE category M1
	Same as 6.5.2.1
	

	6.5.2.1EA.2 PUSCH-EVM with exclusion period for UE category M1
	Same as 6.5.2.1A
	

	6.5.2.1F.1 Error Vector Magnitude (EVM) for UE category NB1
	Same as 6.5.2.1
	

	6.5.2.2 Carrier leakage
	±0.8dB
	

	6.5.2A.2.1 Carrier leakage for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.2
	

	6.5.2A.2.2 Carrier leakage for CA (inter-band DL CA and UL CA)
	±0.8dB
	

	6.5.2A.2.3 Carrier leakage for CA (intra-band non-contiguous DL CA and UL CA)
	±0.8dB
	

	6.5.2.3 In-band emissions for non allocated RB
	±0.8dB
	

	6.5.2.4 EVM equalizer Spectrum flatness
	±1.4dB
	

	6.5.2A.3.1 In-band emissions for non allocated RB for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.3
	

	6.5.2A.3.2 In-band emissions for non allocated RB for CA (inter-band DL CA and UL CA)
	Same as 6.5.2.3 for each CC
	

	6.5.2A.3.3 In-band emissions for non allocated RB for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.5.2.3 for each CC
	

	6.5.2B.1 Error vector magnitude (EVM) for UL-MIMO
	TBD
	

	6.5.2B.2 Carrier leakage for UL-MIMO
	Same as 6.5.2.2 for each antenna
	

	6.5.2B.3 In-band emissions for non allocated RB for UL-MIMO
	Same as 6.5.2.3 for each antenna
	

	6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO
	Same as 6.5.2.4 for each antenna
	

	6.5.2.2E Carrier Leakage for UE category 0
	Same as 6.5.2.2
	

	6.5.2.2EA Carrier Leakage for UE category M1
	Same as 6.5.2.2
	

	6.5.2.2F Carrier leakage for UE category NB1
	Same as 6.5.2.2
	

	6.5.2.3E In-band emissions for non allocated RB for UE category 0
	Same as 6.5.2.3
	

	6.5.2.3EA In-band emissions for non allocated RB for UE category M1
	Same as 6.5.2.3
	

	6.5.2.3F In-band emissions for non allocated RB for UE category NB1
	FFS
	

	6.5.2.4E EVM equalizer spectrum flatness for UE category 0
	Same as 6.5.2.4
	

	6.5.2.4EA EVM equalizer spectrum flatness for UE category M1
	Same as 6.5.2.4
	


{Unchanged sections omitted}
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

	6.2.2 UE Maximum Output Power
	f ≤ 3.0GHz
Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz

Power class 3: 23dBm +2/-3 dB
	0.7 dB

0.7 dB

0.7 dB

0.7 dB

1.0 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2.7 dB

Power class 4: [FFS]

Power class 3: 23dBm +3.0/-4.0 dB

	{Unchanged sections omitted}

	6.5.1 Frequency Error
	Modulated carrier, f ≤ 4.2GHz

Within 0.1 ppm compared to the received carrier frequency

f ≤ 3.0GHz
DL power: Refsens
3.0GHz < f ≤ 4.2GHz
DL power: Refsens
	15 Hz
0.7 dB

1.0 dB
	Formulae:

Modulated carrier frequency: Upper limit + TT, Lower limit – TT

DL power: Refsens + TT

Modulated carrier frequency error = (0.1 ppm + 15 Hz)
Refsens +0.7dB

Refsens +1.0dB

	6.5.1A.1 Frequency error for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.1
	Same as 6.5.1
	Same as 6.5.1

	6.5.1A.2 Frequency Error for CA (inter-band DL CA and UL CA)
	Same as 6.5.1 per CC
	Same as 6.5.1 per CC
	Same as 6.5.1 per CC

	6.5.1A.3 Frequency Error for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.5.1 per CC
	Same as 6.5.1 per CC
	Same as 6.5.1 per CC

	6.5.1B Frequency Error for UL-MIMO
	Same as 6.5.1
	Same as 6.5.1
	Same as 6.5.1

	6.5.1D.1 – Frequency Error for ProSe Direct Discovery
	TBD
	TBD
	TBD

	6.5.1D.2 – Frequency Error for ProSe Direct Communication
	TBD
	TBD
	TBD

	6.5.1EA – Frequency Error for UE category M1
	Same as 6.5.1
	Same as 6.5.1
	Same as 6.5.1

	6.5.1E – Frequency Error for UE category 0
	Same as 6.5.1
	Same as 6.5.1
	Same as 6.5.1

	6.5.2.1 Error Vector Magnitude
	EVM limit:
BPSK :17.5 %

QPSK: 17.5 %

16QAM: 12.5 %
	0%
	Formula:

Minimum Requirement + TT

	6.5.2.1_1 Error Vector Magnitude (EVM) for UL 64QAM
	EVM limit: 

64QAM: 8.0 %
	0%
	Formula:

Minimum Requirement + TT

	6.5.2.1A PUSCH-EVM with exclusion period
	EVM limit:

QPSK: 17.5 %

16QAM: 12.5 %
	0%
	Formula:

Minimum Requirement + TT

	6.5.2A.1.1 Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2A.1.1_1 EVM for CA (intra-band contiguous DL CA and UL CA) with UL 64QAM
	Same as 6.5.2.1_1
	Same as 6.5.2.1_1
	Same as 6.5.2.1_1

	6.5.2A.1.2 Error Vector Magnitude (EVM) for CA (inter-band DL CA and UL CA)
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2A.1.2_1 EVM for CA (inter-band DL CA and UL CA) with UL 64QAM
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2A.1.3 Error Vector Magnitude (EVM) for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2A.1.3_1 EVM for CA (intra-band non-contiguous DL CA and UL CA) with UL 64QAM
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2B.1 Error Vector Magnitude (EVM) for UL- MIMO
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.5.2.1E.1 Error Vector Magnitude for UE category 0
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.1E.2 PUSCH-EVM with exclusion period for UE category 0
	Same as 6.5.2.1A
	Same as 6.5.2.1A
	

	6.5.2.1EA.1 Error Vector Magnitude for UE category M1
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.1EA.2 PUSCH-EVM with exclusion period for UE category M1
	Same as 6.5.2.1A
	Same as 6.5.2.1A
	

	6.5.2.1F.1 Error Vector Magnitude (EVM) for UE category NB1
	Same as 6.5.2.1
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.2 Carrier leakage
	For Output power >0 dBm
-25dBc

For -30 dBm ≤ Output power ≤0 dBm
-20dBc

For -40 dBm ≤ Output power < -30 dBm
-10dBc
	0.8dB
	Formula:

Minimum Requirement + TT

	6.5.2.2F Carrier leakage for UE category NB1
	Same as 6.5.2.2
	Same as 6.5.2.2
	Same as 6.5.2.2

	6.5.2.3 In-band emissions for non allocated RB
	For general emissions:
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For Carrier leakage:

Output power >0 dBm
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-30 dBm ≤ Output power ≤0 dBm
-20dBc

-40 dBm ≤ Output power < -30 dBm
-10dBc
For each evaluated RB, the test requirement is calculated as the higher of PRB – 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage)
	0.8dB
	Formula:

Minimum Requirement + TT


{End of changes}
