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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.1.2
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

±1.3 dB, 4.2GHz < f ≤ 6GHz
	

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

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2 for sum of powers of all CCs
	

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2 for sum of powers of all CCs with f as the higher one among center frequencies of 2 CCs.
	Overall system uncertainty is maximum of UL measurement uncertainity of 2 CCs.

	6.2.2A.4 UE Maximum Output Power for CA (3UL CA)
	For UL CA_XD:

For BWagg ≤ 40MHz
Same as 6.2.2 for sum of powers of all CCs 

For 40MH
z < BWagg ≤ 60MHz
±1.4 dB for  f ≤ 4.2GHz

±1.6 dB for  4.2GHz < f ≤ 6.0GHz


For UL CA_XC_YA:

Same as 6.2.2 for sum of powers of all CCs with f as the higher one among center frequencies of XC or YA.

For UL CA_XA_YA_ZA:

FFS
	Overall system uncertainty is maximum of UL measurement uncertainity of interband or non-contiguous CCs

	6.2.2B UE Maximum Output Power for UL-MIMO
	Same as 6.2.2 for each antenna
	

	6.2.2E UE Maximum Output Power for UE category 0
	Same as 6.2.2
	

	6.2.2EA UE Maximum Output Power for UE category M1
	Same as 6.2.2
	

	6.2.2EB UE Maximum Output Power for UE category 1bis
	Same as 6.2.2
	

	6.2.2EC UE Maximum Output Power for UE category M2
	Same as 6.2.2
	

	6.2.2F UE Maximum Output Power for UE category NB1 and NB2
	Same as 6.2.2_1
	

	6.2.2FA UE Maximum Output Power for category NB1 and NB2/Power Class 6
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.2G.1 UE maximum output power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.2
	

	6.2.2G.2 UE maximum output power for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission
	Same as 6.2.2 for sum of powers of all CCs
	

	6.2.2G.3 UE maximum output power for V2X Communication / Intra-band contiguous multi-carrier operation
	Same as 6.2.2 for sum of powers of all CCs
	

	6.2.2G.4.1 UE Maximum Output Power for V2X Communication / Power class 2 / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.2
	

	6.2.2_s UE Maximum Output Power for subslot/slot TTI
	Same as 6.2.2
	

	6.2.3 Maximum Power Reduction
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.3 dB, 4.2GHz < f ≤ 6GHz
	

	6.2.3_1 Maximum Power Reduction (MPR) for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.3A.1 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.1_1 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA) for UL 64QAM
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.1_2 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA) for UL 256QAM
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.1_2 Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA) for UL 256QAM
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.2 Maximum Power Reduction (MPR) for CA (inter-band DL CA and UL CA)
	Same as 6.2.2A.2
	

	6.2.3A.2_1 Maximum Power Reduction (MPR) for CA (inter-band DL CA and UL CA) for UL 64QAM
	Same as 6.2.2A.2
	

	6.2.3A.2_2 Maximum Power Reduction (MPR) for CA (inter-band DL CA and UL CA) for UL 256QAM
	Same as 6.2.3 for sum of powers of all CCs
	

	6.2.3A.3 Maximum Power Reduction (MPR) for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.2.2A.2
	

	6.2.3A.3_1 Maximum Power Reduction (MPR) for CA (intra-band non-contiguous DL CA and UL CA) for UL 64QAM
	Same as 6.2.2A.2

	

	6.2.3A.3_2 Maximum Power Reduction (MPR) for CA (intra-band non-contiguous DL CA and UL CA) for UL 256QAM
	Same as 6.2.2A.2
	

	6.2.3B Maximum Power Reduction (MPR) for UL-MIMO
	Same as 6.2.3 for each antenna
	

	6.2.3_2 Maximum Power Reduction (MPR) for Multi-Cluster PUSCH
	Same as 6.2.3
	

	6.2.3E Maximum Power Reduction for UE category 0
	Same as 6.2.3
	

	6.2.3EA Maximum Power Reduction for UE category M1
	Same as 6.2.3
	

	6.2.3EB Maximum Power Reduction for UE category 1bis
	Same as 6.2.3
	

	6.2.3_3 Maximum Power Reduction (MPR) for UL 64QAM
	Same as 6.2.3
	

	6.2.3_4 Maximum Power Reduction (MPR) for Multi-Cluster PUSCH with UL 64QAM
	Same as 6.2.3
	

	6.2.3G.1.1 Maximum Power Reduction (MPR) for V2X Commincation / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.3
	

	6.2.3G.1.2 Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Non-contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.3
	

	6.2.3G.1.3 Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission
	Same as 6.2.3 for each CC
	

	6.2.3G.1.4
Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Intra-band contiguous multi-carrier operation
	Same as 6.2.3 for sum of power
	

	6.2.3G.2.1 Maximum Power Reduction (MPR) for V2X Communication / Power class 2 / Contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.3
	

	6.2.3G.2.2 Maximum Power Reduction (MPR) for V2X Communication / Power class 2 / Non-contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.2.3
	

	6.2.3_5 Maximum Power Reduction (MPR) for UL 256QAM
	Same as 6.2.3
	

	6.2.3_6 Maximum Power Reduction (MPR) for Multi-Cluster PUSCH with UL 256QAM
	Same as 6.2.3
	

	6.2.3_s Maximum Power Reduction (MPR) for subslot/slot TTI
	Same as 6.2.3
	

	6.2.4 UE Maximum Output Power with additional requirements
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.4_1 Additional Maximum Power Reduction (A-MPR) for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.4_2 Additional Maximum Power Reduction (A-MPR) for UL 64QAM
	Same as 6.2.4
	

	6.2.4_3 Additional Maximum Power Reduction (A-MPR) with PUSCH frequency hopping
	Same as 6.2.4
	

	6.2.4_4 Additional Maximum Power Reduction (A-MPR) for UL 256QAM
	Same as 6.2.4
	

	6.2.4A.1 Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.4 for sum of powers of all CCs
	

	6.2.4A.1_1 Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and UL CA) for UL 64QAM
	Same as 6.2.4 for sum of powers of all CCs
	

	6.2.4A.1_2 Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and UL CA) for UL 256QAM
	Same as 6.2.4 for sum of powers of all CCs
	

	6.2.4A.2 Additional Maximum Power Reduction (A-MPR) for CA (inter-band DL CA and UL CA)
	Same as 6.2.2A.2
	

	6.2.4A.2_1 Additional Maximum Power Reduction (A-MPR) for CA (inter-band DL CA and UL CA) for UL 64QAM
	Same as 6.2.2A.2
	

	6.2.4A.2_2 Additional Maximum Power Reduction (A-MPR) for CA (inter-band DL CA and UL CA) for UL 256QAM
	Same as 6.2.2A.2

	

	6.2.4A.4 Additional Maximum Power Reduction (A-MPR) for CA (3UL CA)
	Same as 6.2.4 for sum of powers of all CCs
	

	6.2.4B Additional Maximum Power Reduction (A-MPR) for UL-MIMO
	Same as 6.2.4 for each antenna
	

	6.2.4E Additional Maximum Power Reduction (A-MPR) for UE category 0
	Same as 6.2.4
	

	6.2.4EA Additional Maximum Power Reduction (A-MPR) for UE category M1
	±0.7 dB
	

	6.2.4EB Additional Maximum Power Reduction (A-MPR) for UE category 1bis
	Same as 6.2.4
	

	6.2.4EC Additional Maximum Power Reduction (A-MPR) for UE category M2
	Same as 6.2.4EA
	

	6.2.4G.1 Additional Maximum Power Reduction (A-MPR) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	±1.3 dB, 4.2GHz < f ≤ 6GHz
	

	6.2.4G.2
Additional Maximum Power Reduction (A-MPR) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
	±1.3 dB for sum of power
	Maximum MU within both carriers.

	6.2.4_s Additional Maximum Power Reduction (A-MPR) for subslot/slot TTI
	Same as 6.2.4
	

	6.2.5 Configured UE transmitted Output Power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.5_s Configured UE Transmited Output Power for subslot/slot TTI
	Same as 6.2.5
	

	6.2.5_1 Configured UE transmitted Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.5A.1 Configured UE transmitted Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.5 for sum of powers of all CCs
	

	<Unchanged Text Skipped>

	6.3.3G.1 UE Transmit OFF power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.3.3
	

	6.3.3G.2 UE Transmit OFF power for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
	Same as 6.3.3 for each CC
	

	6.3.3G.3 UE Transmit OFF power for V2X Communication / Intra-band contiguous multi-carrier operation
	Same as 6.3.3 for each CC
	

	6.3.4.1 General ON/OFF time mask
	Transmission ON/OFF Power: ±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.3.4.1_s General ON/OFF time mask for subslot/slot TTI
	Same as 6.3.4.1
	

	6.3.4.2 PRACH and SRS time mask
	Transmission ON/OFF Power: ±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.3.4A.1.2 General ON/OFF time mask for CA (inter-band DL CA and UL CA)
	Same as 6.3.4A.1.1
	

	6.3.4A.1.1 General ON/OFF time mask for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	

	6.3.4A.1.3 General ON/OFF time mask for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	

	6.3.4A.1.4 General ON/OFF time mask for CA (3UL CA)
	Same as 6.3.4.1 for each CC
	

	<Unchanged Text Skipped>

	6.5.2.1G.1 Error Vector Magnitude (EVM) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	Same as 6.5.2.1
	

	6.5.2.1G.2 Error Vector Magnitude (EVM) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
	± 2.5%
	

	6.5.2.1G.3 Error Vector Magnitude (EVM) for V2X Communication / Intra-band contiguous multi-carrier operation
	± 2.5%
	

	6.5.2.1_s Error Vector Magnitude (EVM) for subslot/slot TTI
	Same as 6.5.2
	

	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
	

	<Unchanged Text Skipped>


<Unchanged Text Skipped>
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

	8.2.1.1.1 Multiple PRBs

 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	8.2.1.1.1 Multiple PRBs

- Propagation Condition HST
	± 0.6 dB
	Overall system uncertainty for HST condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

	8.2.1.1.1 Single PRB

- Propagation Condition ETU70
	± 0.8 dB
	Overall system uncertainty for fading condition comprises three quantities:

1. Average Signal-to-noise ratio uncertainty

2. Signal-to noise ratio variation for single PRB

3. Fading profile power uncertainty
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Average signal-to-noise ratio uncertainty 2 + Signal-to-noise ratio variation2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Signal-to-noise ratio variation ±0.5 dB

Fading profile power uncertainty ±0.5 dB for single Tx

	<Unchanged Text Skipped>

	8.13.3.3.1
	Ês/Noc ± 0.8 dB for each cell
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

	8.13.3.3.2
	Same as 8.13.3.3.1
	Same as 8.13.3.3.1

	8.13.3.4.1
	Ês/Noc ± 0.8 dB for each cell
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

	8.13.3.4.2
	Same as 8.13.3.4.1
	Same as 8.13.3.4.1

	8.13.3.6.1
	Same as 8.2.1.3.1 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.6.2
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	8.13.3.7.1
	Same as 8.2.1.3.1 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.7.2
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	8.14.1.1.1
- Propagation Condition EVA30
	± 0.9 dB
	Same as 8.2.1.3.1

	8.14.1.1.2
- Propagation Condition EPA5
	Same as  8.14.1.1.1
	

	8.14.1.2.1
- Propagation Condition EVA30
	Same as  8.14.1.1.1
	

	8.14.1.2.2
- Propagation Condition EPA5
	Same as  8.14.1.1.1
	

	8.14.2.1
- Propagation Condition EVA30

- Propagation Condition EPA5
	± 1.0 dB
	Overall system uncertainty for fading conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness

4. Result variation due to finite test time
Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + variation due to finite test time 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

Result variation due to finite test time ±0.4 dB

	8.14.2.2
	Same as 8.14.2.1
	

	10.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal flatness

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:

AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

	10.2
	± 0.9 dB
	Same as 10.1

	<Unchanged Text Skipped>


F.1.5
Measurement of Channel State Information reporting 

Table F.1.5-1: Maximum Test System Uncertainty for Channel State Information reporting

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	9.2.1.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.2.1.2 TDD CQI Reporting under AWGN conditions – PUCCH 1-0
	± 0.3 dB
	Same as 9.2.1.1

	9.2.1.3_C.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
	Noc2

Noc1 / Noc2

Noc3 / Noc2

Cell 1 Es / Noc2

Cell 2 Es / Noc2
	 Noc2, Noc ratios and Es / Noc2 ratios are generic values as specified at end of this table

	9.2.1.4_C.1 TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
	Noc2

Noc1 / Noc2

Noc3 / Noc2

Cell 1 Es / Noc2

Cell 2 Es / Noc2
	Noc2, Noc ratios and Es / Noc2 ratios are generic values as specified at end of this table

	9.2.1.5_E.1 FDD CQI Reporting under AWGN conditions - PUCCH 1-0 for feICIC (non-MBSFN ABS)
	Noc2

Noc1 / Noc2

Noc3 / Noc2

Cell 1 Es / Noc2

Cell 2 Es / Noc2

Cell 3 Es / Noc2
	Noc2, Noc ratios and Es / Noc2 ratios are generic values as specified at end of this table

	<Unchanged Text Skipped>

	9.12.1.1 FDD CQI Reporting under fading conditions (with cell-specific reference symbols configured for UE supporting short TTI)
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.12.1.1 TDD CQI Reporting under fading conditions (with cell-specific reference symbols configured for UE supporting short TTI)
	± 0.6 dB
	Same as 9.12.1.1

	9.12.2.1 FDD CQI Reporting under fading conditions (with CSI reference symbols configured for UE supporting short TTI)
	± 0.6 dB
	Same as 9.12.1.1

	9.12.2.2 FDD CQI Reporting under fading conditions (with CSI reference symbols configured for UE supporting short TTI)
	± 0.6 dB
	Same as 9.12.1.1

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty, averaged over BWConfig Note 4
	±3 dB

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	Noc2 absolute power uncertainty, averaged over BWConfig Note 5
	±3 dB

	Noc1 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Noc3 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Es / Noc2 ratio (SNR) uncertainty, averaged over downlink transmission Bandwidth Note 5
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)

	Downlink channel matrix uncertainties:

	Tx phase error, as shown in Figure F.1.5-1
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 is defined for each Tx antenna up to NTx
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 is constant for the duration of the test

	Rx phase error, as shown in Figure F.1.5-1
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 is defined for each Rx antenna up to NRx

There is no constraint on the value of 
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q

 except that it is constant for the duration of the test

	Note 1:
Only the overall stimulus error is considered. The effect of errors in the throughput measurements due to finite test duration is not considered.

Note 2:
The AWGN parameters apply to all test cases except 9.3.3.1.1 and 9.3.3.1.2. The fading parameters apply to test cases using fading

Note 3:
Downlink channel matrix uncertainties apply to eDL-MIMO CSI test cases

Note 4:
Applies for test cases which specify Noc, a single value that remains constant with time.

Note 5:
Applies for test cases which specify Noc1, Noc2 and Noc3, that are symbol or subframe specific.
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Figure F.1.5-1: Location of Tx Phase error and Rx Phase error for eDL-MIMO (Informative)

<<Unchanged Text Skipped>>
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.).

The downlink Test Tolerances apply at each receiver antenna connector.
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.

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

4.2GHz < f ≤ 6GHz

Power class 3: 23dBm ±2 dB
	0.7 dB

0.7 dB

0.7 dB

0.7 dB

1.0 dB

1.3 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

Power class 3: 23dBm ±3.3 dB

	6.2.2_1 UE Maximum Output Power for HPUE
	f ≤ 3.0GHz
Power class 1: 31dBm +2/-3dB

Power class 2: 26dBm ±2dB
	0.7dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: 31dBm +2.7/-3.7dB

Power class 2: 26dBm ±2.7dB



	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2B UE Maximum Output Power for UL-MIMO
	f ≤ 3.0GHz
Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm +2/-3 dB

Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz

Power class 3: 23dBm +2/-4 dB
	Same as 6.2.2 
	Formula:

Upper limit +TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm +2.7/-3.7 dB

Power class 4: [FFS]

Power class 3: 23dBm +3.0/-5.0 dB

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

	6.2.2E UE Maximum Output Power UE category 0
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2EA UE Maximum Output Power UE category M1
	Power class 3: 23dBm ±2 dB

Power class 5: 20dBm ±2 dB
	0.7 dB

0.7 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 3: 23dBm ±2.7 dB

Power class 5: 20dBm ±2.7 dB

	6.2.2EB UE Maximum Output Power UE category 1bis
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2EC UE Maximum Output Power for UE category M2
	Same as 6.2.2EA
	Same as 6.2.2EA
	Same as 6.2.2EA

	6.2.2F UE Maximum Output Power for UE category NB1 and NB2
	f ≤ 3.0GHz
Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]

Power class 5: 20dBm ±2 dB
	0.7 dB

0.7 dB

0.7 dB

0.7 dB

0.7 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 5: 20dBm ±2.7 dB

	6.2.2FA UE Maximum Output Power for category NB1 and NB2/Power Class 6
	f ≤ 3.0GHz
Power class 6: 14dBm ±2.5dB
	0.7dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 6: 14dBm ±3.2dB

	6.2.2G.1 UE maximum output power for V2X Commincation / Non-concurrent with E-UTRA uplink transmissions
	4.2GHz < f ≤ 6GHz

Power class 3: 23dBm ±2 dB
	1.3 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 3: 23dBm ±3.3 dB

	6.2.2G.2 UE maximum output power for V2X Commincation / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission
	4.2GHz < f ≤ 6GHz

Power class 3: 23dBm +2/-3 dB
	1.3 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 3: 23dBm +3.3/-4.3 dB

	6.2.2G.3 UE maximum output power for V2X Commincation / Intra-band contiguous multi-carrier operation
	4.2GHz < f ≤ 6GHz

Power class 3: 23dBm ±2 dB
	1.3 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 3: 23dBm ±3.3 dB

	6.2.2G.4.1 UE maximum output power for V2X Commincation / Power class 2 / Non-concurrent with E-UTRA uplink transmissions
	4.2GHz < f ≤ 6GHz

Power class 2: 26dBm ±2 dB
	1.3 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 2: 26dBm ±3.3 dB

	6.2.2_s UE Maximum Output Power for subslot/slot TTI
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.3 Maximum Power Reduction
	Power class 3
f ≤ 3.0GHz
QPSK: MPR ≤ 1dB

16QAM: MPR ≤ 1dB

16QAM: MPR ≤ 2dB

3.0GHz < f ≤ 4.2GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB

16QAM: MPR ≤ 2dB
	0.7 dB

0.7 dB

0.7 dB

1.0 dB

1.0 dB

1.0 dB
	Formula:

Upper limit + TT,

Lower limit – MPR – TT

Power class 3:

QPSK: 23dBm +2.7 / - 3.7dB

16QAM: 23dBm +2.7 / - 3.7dB

16QAM: 23dBm +2.7 / - 4.7dB

QPSK: 23dBm +3.0 / - 5.0dB

16QAM: 23dBm +3.0 / - 5.0dB

16QAM: 23dBm +3.0 / - 6.0dB

	6.2.3_1 Maximum Power Reduction for HPUE
	Power class 1 and 2
f ≤ 3.0GHz
QPSK: MPR ≤ 1dB

16QAM: MPR ≤ 1dB

16QAM: MPR ≤ 2dB
	0.7 dB

0.7 dB

0.7 dB
	Formula:

Upper limit + TT,

Lower limit – MPR – TT

Power class 1:

QPSK: 31dBm +2.7 / - 4.7dB

16QAM: 31dBm +2.7 / - 4.7dB

16QAM: 31dBm +2.7 / - 5.7dB

Power class 2:

QPSK: 26dBm +2.7 / - 3.7dB

16QAM: 26dBm +2.7 / - 3.7dB

16QAM: 26dBm +2.7 / - 4.7dB

	<Unchanged Text Skipped>

	6.2.3G.1.3 Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission
	Power class 3

MPR ≤ 1.5dB

MPR ≤ 2dB
	1.3 dB

1.3 dB
	Formula:

Upper limit + THIGH (PCMAX_H(p, q)) + TT,

Lower limit – TLOW (PCMAX_L(p, q)) – MPR – ΔTIB,c – TT

Power class 3:
23dBm +3.3 / -7.8dB

23dBm +3.3 / -8.3dB

	6.2.3G.1.4
Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Intra-band contiguous multi-carrier operation
	Power class 3

MPR ≤ 3dB
	1.3 dB
	Formula:

Upper limit + THIGH (PCMAX_H(p, q)) + TT,

Lower limit – TLOW (PCMAX_L(p, q)) – MPR – ΔTIB,c – TT

Power class 3:
23dBm +3.3 / -6.8dB

	6.2.3G.2.1 Maximum Power Reduction (MPR) for V2X Communication / Power class 2 / Contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
	Power class 2:

QPSK : MPR ≤ 2dB

16QAM : MPR ≤ 2.5dB
	1.3 dB

1.3 dB
	Formula:

Upper limit + TT,

Lower limit – MPR – TT

Power class 2:
QPSK : 26dBm +3.3 / -5.3dB

16QAM : 26dBm +3.3 / -5.8dB

	6.2.3G.2.2 Maximum Power Reduction (MPR) for V2X Communication / Power class 2 / Non-contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
	Power class 2

4.2GHz < f ≤ 6GHz

For 10MHz BW:

NRB_alloc 10: MPR = 4.5dB

NRB_alloc 12: MPR = 4dB

NRB_alloc 42: MPR = 2.5dB

For 20MHz BW:

NRB_alloc 10: MPR = 9dB

NRB_alloc 22: MPR = 5.5dB

NRB_alloc 82: MPR = 3dB
	1.3 dB

1.3 dB

1.3 dB

1.3 dB

1.3 dB

1.3 dB
	Formula:

Upper limit: +T(PCMAX_H) + TT,
Lower limit: -T(PCMAX_L ) – MPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass-MPR
Power class 2:
For 10MHz BW:

NRB_alloc 10: 26dBm +3.3 / -7.8dB

NRB_alloc 12: 26dBm +3.3 / -7.3dB

NRB_alloc 42: 26dBm +3.3 / -5.8dB

For 20MHz BW:

NRB_alloc 10: 26dBm +3.3 / -15.3dB

NRB_alloc 22: 26dBm +3.3 / -9.3dB

NRB_alloc 82: 26dBm +3.3 / -6.3dB

	6.2.3_s Maximum Power Reduction (MPR) for subslot/slot TTI
	Same as 6.2.3
	Same as 6.2.3
	Same as 6.2.3

	6.2.4 UE Maximum Output Power with additional requirements
	For the UE maximum output power modified by MPR and A-MPR, the power limits specified in TS 36.101 [2] clause 6.2.5 apply.

For transmission bandwidths (Figure 5.4.2-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

Power class 3:
QPSK: MPR ≤ 1dB

16QAM: Depending on the number RB allocated:

16QAM: MPR ≤ 1dB

16QAM: MPR ≤ 2dB

For network signalled value NS_03 , NS_04 (5MHz only), NS_05, to NS_06: A-MPR ≤ 1dB

For network signalled value  NS-04; Depending on the RB_start and RB allocation (10MHz, 15MHz and 20MHz):

For 10MHz

Region A with RB_start=0 – 12: A-MPR ≤ 3dB.

Region B with RB_start=13 – 36 : A-MPR ≤ 2dB.

Region C with RB_start=37 – 49 : A-MPR ≤ 3dB.

For 15MHz

Region A with RB_start=0 – 18: A-MPR ≤ 3dB.

Region B with RB_start=19 – 55 : A-MPR ≤ 2dB.

Region C with RB_start=56 – 74 : A-MPR ≤ 3dB.

For 20MHz

Region A with RB_start=0 – 24: A-MPR ≤ 3dB.

Region B with RB_start=25 – 74 : A-MPR ≤ 2dB.

Region C with RB_start=75 – 99 : A-MPR ≤ 3dB. 

For network signalled value  NS-11; Depending on the RB_start and RB allocation (15MHz and 20MHz):

For 15MHz Fc < 2012.5

Region A with RB_start=0 – 4: A-MPR ≤ 15dB.

Region B with RB_start=5 – 21: A-MPR ≤ 7dB (LCRB=7-50) or ≤ 10dB (LCRB=0-6 & ≥50).

Region C with RB_start=22 – 56: A-MPR ≤ 0dB (LCRB=≤25) or ≤ 6dB (LCRB>25).

Region D with RB_start=57 – 74: A-MPR ≤ 15dB.

For 15MHz Fc = 2012.5

Region A with RB_start=0 – 12: A-MPR ≤ 10dB.

Region B with RB_start=13 – 39: A-MPR ≤ 6dB (LCRB=≥ 30) or ≤ 0dB (LCRB=< 30).

Region C with RB_start=40 – 65: A-MPR ≤ 2dB.

Region D with RB_start=66 – 74: A-MPR ≤ 6.5dB.

For 20MHz

Region A with RB_start=0 – 12: A-MPR ≤ 15dB.

Region B with RB_start=13 – 29: A-MPR ≤ 7dB (LCRB=10-60) or ≤ 10dB (LCRB=1-9 & > 60).

Region C with RB_start=30 – 68: A-MPR ≤ 0dB (LCRB=1-24) or ≤ 7dB (LCRB= ≥ 25).

Region D with RB_start=69 – 99: A-MPR ≤ 15dB.

For network signalled value

NS-20; Depending on the RB_start and RB allocation (5MHZ, 10MHz, 15MHz and 20MHz):

For 5MHz

Region A with RB_start=≤24: A-MPR ≤ 17dB.

Region B with RB_start=0 – 3: A-MPR ≤ 1dB (LCRB=15-19) or ≤ 4dB (LCRB= ≥ 20).

Region C with RB_start=4 – 6: A-MPR ≤ 2dB.

Region D with RB_start=≤24: A-MPR ≤ 0dB.

For 10MHz Fc = 2005

Region A with RB_start=0 – 25: A-MPR ≤ 16dB.

Region B with RB_start=26 – 34: A-MPR ≤ 2dB (LCRB=8-15) or ≤ 5dB (LCRB= > 15).

Region C with RB_start=35 – 49: A-MPR ≤ 6dB.

For 10MHz Fc = 2015

Region A with RB_start=0 – 5: A-MPR ≤ 4dB.

Region B with RB_start=6 – 10: A-MPR ≤ 2dB.

For 15MHz 

Region A with RB_start=0 – 14: A-MPR ≤ 11dB (LCRB=1-9 & 40-5) or ≤ 6dB (LCRB= 10-39).

Region B with RB_start=15 – 24: A-MPR ≤ 1dB (LCRB=24-29) or ≤ 7dB (LCRB=≥30).

Region C with RB_start=25 – 39: A-MPR ≤ 5dB. 

Region D with RB_start=61 – 74: A-MPR ≤ 6dB.

For 20MHz 

Region A with RB_start=0 – 21: A-MPR ≤ 17dB.

Region B with RB_start=22 – 31: A-MPR ≤ 12dB (LCRB=1-9 & 31-75) or ≤ 6dB (LCRB=10-30).

Region C with RB_start=32 – 38: A-MPR ≤ 9dB.

Region D with RB_start=39 – 49: A-MPR ≤ 7dB.

Region E with RB_start=50 – 69: A-MPR ≤ 5dB.

Region F with RB_start=70 – 99: A-MPR ≤ 16dB.

For network signalled value

NS-27; Depending on the RB_start and RB allocation (15MHz and 20MHz):

For 15MHz

With LCRB ≤15, LRB_start=0 – 6 or RB_end=68-74: A-MPR ≤ 4dB.

With LCRB ≥ 60, LRB_start≥0: A-MPR ≤ 2dB.

For 20MHz

With LCRB ≤20, LRB_start=0 – 12 or RB_end=87-99: A-MPR ≤ 4dB.

With LCRB ≤3, LRB_start=13 – 15 or RB_end=84-86: A-MPR ≤ 1dB.

With LCRB ≥ 60, LRB_start≥0: A-MPR ≤ 3dB.
	0.7 dB
	Formula:

Upper limit + TT,

A: Lower limit – TT,

B: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – MPR – TT,

C: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – A-MPR – TT,

D: (UE Maximum Output Power from 6.2.2) - T(PCMAX) – A-MPR – MPR – TT

Power class 3:

Test Requirement Configuration ID versus Formula Above

Network signalled value NS_03:

[A]: 2, 5, 10, 15, 20, 25

[B]: 1, 3, 7

[C]: 9, 14, 19, 24

[D]: 4, 6, 8, 11, 12, 13, 16, 17, 18, 21, 22, 23, 26, 27

Network signalled value NS_04 (5, 10, 15, 20MHz):

[A] 3

[B] 10, 11, 19, 20, 28, 29

[C] 2, 6, 7, 13, 14, 15, 16, 23, 24, 25, 32

[D] 1, 4, 5, 8, 9, 12, 17, 18, 21, 22, 26, 27, 30, 31

Network signalled value NS_05:

[A] 1, 3, 4, 8, 9, 14, 15,

[B] 2, 5, 10, 11, 16, 17

[C] None

[D] 6, 7, 12, 13, 18, 19
Network signalled value NS_06:

[A]:
2, 5, 8, 11, 14, 17

[B]:
1, 3, 4, 6, 7, 9, 10, 12, 13, 15, 16, 18

[C]: None

[D]: None

Network signalled value NS_07:

[A]:3, 8, 12

[B]: 7, 9

[C]: 1, 2, 5, 13, 15

[D]: 4, 6, 10, 11, 14, 16

Network signalled value NS_08:

[A]:1, 2, 4, 5, 12

[B]: 3, 6, 11, 13

[C]: None

[D]: 7, 8, 9, 10, 14, 15, 16, 17

Network signalled value NS_11:

[A]: 5c, 6b, 10c, 11c, 25

[B]:
8b, 12c, 13c, 14c, 17a, 17b, 21a, 21b, 28

[C]:
5a, 5b, 6a, 6c, 10a, 10b, 11, 11b, 15a, 15b, 16a, 16b, 24

[D]: 1a, 1b, 2a, 2b, 3a, 3b, 4a, 4b ,, 7a,7b,7c, 8a, 8c, 9a, 9b,9c, 12a, 12b, 13a, 13b, 14a, 14b, 18a, 18b, 19a, 19b, 20a, 20b, 22a, 22b, 23a, 23b, 26, 27, 29, 30

Network signalled value NS_12:

[A]: 3, 8, 13

[B]: None

[C]: 1, 4, 6, 11

[D]: 2, 5, 7, 9, 10, 12, 14, 15

Network signalled value NS_13:

[A]: None

[B]: 3, 4

[C]: 1

[D]: 2, 5

Network signalled value NS_14:

[A]: None

[B]: 2, 4, 7, 9

[C]: 1, 6

[D]: 3, 5, 8, 10

Network signalled value NS_15:

[A]: 1, 7, 14
[B]: 3, 6, 10, 15, 19, 21, 22, 25
[C]: 12, 13
[D]: 2, 4, 5, 8, 9, 11, 16, 17, 18, 20, 23, 24, 26
Network signalled value NS_20:

[A]: 1b, 1c, 1d, 6b, 7b

[B]:  2d, 3d, 4d, 5d, 9b

[C]:  1a, 6a, 7a, 11, 18, 19

[D]: 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, 5a, 5b, 5c, 8a, 8b, 9a, 10a, 11b, 12, 13, 14, 15, 16, 17, 20, 21, 22, 23, 24, 25, 26

Network signalled value NS_27: TBD



	<Unchanged Text Skipped>

	6.2.4G.1 Additional Maximum Power Reduction (A-MPR) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	A-MPR values as detailed in core requirement
	Same as 6.2.4
	Formula:
Upper limit: +T(PCMAX_H) + TT,

Lower limit: -T(PCMAX_L ) – MPR – AMPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass – MPR – AMPR -TC

	6.2.4G.2
Additional Maximum Power Reduction (A-MPR) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
	A-MPR values as detailed in core requirement
	1.3dB
	Formula:
Upper limit: +T(PCMAX_H) + TT,

Lower limit: -T(PCMAX_L ) – MPR – AMPR – TT
PCMAX_H = PPowerClass
PCMAX_L = PPowerClass – MPR – AMPR -TC

	6.2.4_s Additional Maximum Power Reduction (A-MPR) for subslot/slot TTI
	Same as 6.2.4
	Same as 6.2.4
	Same as 6.2.4

	6.2.5 Configured UE transmitted Output Power
	f ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
3.0GHz < f ≤ 4.2GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	0.7 dB

0.7 dB

0.7 dB

1.0 dB

1.0 dB

1.0 dB
	Formula:

Upper limit + TT, Lower limit – TT

13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7
13 ≤ PCMAX < 18 ± 6.0
8 ≤ PCMAX < 13 ± 7.0
-40 ≤ PCMAX < 8 ± 8.0

	6.2.5_s Configured UE Transmitted Output Power for subslot/slot TTI
	Same as 6.2.5
	Same as 6.2.5
	Same as 6.2.5

	6.2.5_1 Configured UE transmitted Output Power for HPUE
	f ≤ 3.0GHz
23 ≤ PCMAX < 33 ± 2.0

13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	0.7 dB

0.7 dB

0.7 dB

0.7 dB
	Formula:

Upper limit + TT, Lower limit – TT

23 ≤ PCMAX < 33 ± 2.7
13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7

	6.2.5A.1 Configured UE transmitted Output Power for CA (intra-band contiguous DL CA and UL CA)
	f ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
3.0GHz < f ≤ 4.2GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	0.7 dB

0.7 dB

0.7 dB

1.0 dB

1.0 dB

1.0 dB
	Formula:

Upper limit + TT, Lower limit – TT

13 ≤ PCMAX < 18 ± 5.7
8 ≤ PCMAX < 13 ± 6.7
-40 ≤ PCMAX < 8 ± 7.7
13 ≤ PCMAX < 18 ± 6.0
8 ≤ PCMAX < 13 ± 7.0
-40 ≤ PCMAX < 8 ± 8.0

	6.2.5A.3 Configured UE transmitted Output Power for CA (inter-band DL CA and UL CA)
	f ≤ 3.0GHz
16 ≤ PCMAX < 20 ± 5.0
11≤ PCMAX < 16 ± 6.0
-40 ≤ PCMAX < 11 ± 7.0
	0.7 dB

0.7 dB

0.7 dB
	Formula:

Upper limit + TT, Lower limit – TT

16 ≤ PCMAX < 20 ± 5.7
11 ≤ PCMAX < 16 ± 6.7
-40 ≤ PCMAX < 11 ± 7.7

	<Unchanged Text Skipped>

	6.3.4.1 General ON/OFF time mask
	f ≤ 3.0GHz
OFF Power ( -50 dBm

ON Power BW dependent
3.0GHz < f ≤ 4.2GHz
OFF Power ( -50 dBm

ON Power BW dependent

Transmission ON Power value depends on the test parameters. In the particular test case parameters the ON power measurement has minimum requirements of ±6.0 dB
	1.5 dB

1.5 dB

1.8 dB

1.8 dB
	Formula:

OFF Power Minimum Req’t + TT

ON Power Upper limit + TT, Lower limit – TT

UE OFF Power ( -48.5 dBm
UE ON Power: Test value ± 7.5 dB
UE OFF Power ( -48.2 dBm
UE ON Power: Test value ± 7.8 dB

	6.3.4.1_s General ON/OFF time mask for subslot/slot TTI
	Same as 6.3.4.1
	Same as 6.3.4.1
	Same as 6.3.4.1

	6.3.4.2 PRACH and SRS time mask
	f ≤ 3.0GHz
OFF Power ( -50 dBm

ON Power BW dependent
3.0GHz < f ≤ 4.2GHz
OFF Power ( -50 dBm

ON Power BW dependent

Transmission ON Power value depends on the test parameters. In the particular test case parameters the ON power measurement has minimum requirements of ±6.0 dB
	1.5 dB

1.5 dB

1.8 dB

1.8 dB
	Formula:

OFF Power Minimum Req’t + TT

ON Power Upper limit + TT, Lower limit – TT

UE OFF Power ( -48.5 dBm
UE ON Power: Test value ± 7.5 dB

UE OFF Power ( -48.2 dBm
UE ON Power: Test value ± 7.8 dB

	6.3.4A.1.1 General ON/OFF time mask for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.3.4.1 for each CC
	Same as 6.3.4.1
	Same as 6.3.4.1 for each CC

	6.3.4A.1.2 General ON/OFF time mask for CA (inter-band DL CA and UL CA)
	Same as 6.3.4.1
	Same as 6.3.4.1
	Same as 6.3.4.1

	<Unchanged Text Skipped>

	6.5.2.1G.1 Error Vector Magnitude (EVM) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	EVM limit:

QPSK: 17.5 %

16QAM: 12.5 %
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.1G.2 Error Vector Magnitude (EVM) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
	EVM limit:

QPSK: 17.5 %

16QAM: 12.5 %
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.1G.3 Error Vector Magnitude (EVM) for V2X Communication / Intra-band contiguous multi-carrier operation
	EVM limit:

QPSK: 17.5 %

16QAM: 12.5 %
	Same as 6.5.2.1
	Same as 6.5.2.1

	6.5.2.1_s Error Vector Magnitude (EVM) for subslot/slot TTI
	Same as 6.5.2
	Same as 6.5.2
	Same as 6.5.2

	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 and NB2
	Same as 6.5.2.2
	Same as 6.5.2.2
	Same as 6.5.2.2

	6.5.2.2G.1 Carrier leakage for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
	For Output power >0 dBm

-25dBc

For -30 dBm ≤ Output power ≤0 dBm

-20dBc
	Same as 6.5.2.2
	Same as 6.5.2.2


<Unchanged Text Skipped>

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

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition HST
	SNR as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1 Single PRB

 - Prop’n Condition ETU70
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_1 Multiple PRBs

- Prop'n Condition EVA5

- Prop'n Condition ETU70

- Prop'n Condition ETU300
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs

Propagation EVA5, ETU70, ETU300
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_2 Multiple PRB
- Prop'n Condition EVA5
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs

Propagation EVA5
	Formula: SNR + TT

T-put limit unchanged

	<Unchanged Text Skipped>

	8.14.1.1.1
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.14.1.1.2
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.14.1.2.1
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.14.1.2.2
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.14.2.1
	SNR as specified
	1.0 dB
	Formula: SNR + TT

T-put limit unchanged

	8.14.2.2
	SNR as specified
	1.0 dB
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.4.2 TDD-FDD CA PDSCH Single-layer Spatial Multiplexing 2x4 on antenna ports 7 or 8 with TM9 Interference Model-Enhanced Performance Requirement Type A for TDD Pcell (2DL CA)
	Same as 8.13.3.4.1
	Same as 8.13.3.4.1
	Same as 8.13.3.4.1

	8.13.3.6.1
	SNR as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.6.2
	SNR as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.7.1
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.7.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	10.1
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	10.2
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	14.2
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	14.3
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	14.4
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	14.6
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	14.7
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	14.8
	Downlink power -85dBm/15kHz
	0 dB
	Formula: Downlink power + TT

T-put limit unchanged

	14.9
	SNRs as specified
	E-UTRA: 0dB

Sidelink: 0.6dB
	E-UTRA: Same as 8.7.1.1

Sidelink: Same as 14.7

	[Other tests FFS]
	
	
	


F.3.5
Measurement of Channel State Information reporting

Table F.3.5-1: Derivation of Test Requirements (Channel State Information reporting tests)

	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	9.2.1.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged

	9.2.1.2 TDD CQI Reporting under AWGN condit.1ions – PUCCH 1-0
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged

	9.2.1.3_C.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
	Values as specified

Limits as in the Test Procedure
	No test tolerances applied
	The analysis is recorded in 3GPP TR 36.904 [17]

	9.2.1.4_C.1 TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
	Values as specified

Limits as in the Test Procedure
	No test tolerances applied
	The analysis is recorded in 3GPP TR 36.904 [17]

	9.2.1.5_E.1 FDD CQI Reporting under AWGN conditions - PUCCH 1-0 for feICIC (non-MBSFN ABS)
	Values as specified

Limits as in the Test Procedure
	No test tolerances applied
	The analysis is recorded in 3GPP TR 36.904 [17]

	9.2.1.6_E.1 TDD CQI Reporting under AWGN conditions - PUCCH 1-0 for feICIC (non-MBSFN ABS)
	Values as specified

Limits as in the Test Procedure
	No test tolerances applied
	The analysis is recorded in 3GPP TR 36.904 [17]

	9.10.1.1 FDD CSI-RS Resource Indicator Reporting – PUSCH 3-1
	SNRs as specified
Test 1-1: 1.2

Test 1-2: 1.2

Test 1-3: 1.3

Test 1-4:  1.35
	SNR 0dB

0.01
	SNR unchanged

 1.19 as per Table G.5.4-1

 1.19 as per Table G.5.4-1

 1.29 as per Table G.5.4-1

 1.34 as per Table G.5.4-1

	9.10.1.2 TDD CSI-RS Resource Indicator Reporting – PUSCH 3-1
	SNRs as specified
Test 1-1: 1.2

Test 1-2: 1.2

Test 1-3: 1.3

Test 1-4:  1.35
	SNR 0dB

0.01
	SNR unchanged

 1.19 as per Table G.5.4-1

 1.19 as per Table G.5.4-1

 1.29 as per Table G.5.4-1

 1.34 as per Table G.5.4-1

	9.12.1.1 FDD CQI Reporting under fading conditions (with cell-specific reference symbols configured for UE supporting short TTI)
	SNRs as specified

20%
1.05

BLER 0.02
	SNR 0dB

0%
0.01

BLER 0
	SNR and BLER limits unchanged

 limit unchanged
 1.04 as per Table G.5.4-1

BLER limit unchanged

	9.12.1.1 TDD CQI Reporting under fading conditions (with cell-specific reference symbols configured for UE supporting short TTI)
	SNRs as specified

20%
1.05

BLER 0.02
	SNR 0dB

0%
0.01

BLER 0
	SNR and BLER limits unchanged

 limit unchanged
 1.04 as per Table G.5.4-1

BLER limit unchanged

	9.12.2.1 FDD CQI Reporting under fading conditions (with CSI reference symbols configured for UE supporting short TTI)
	SNRs as specified

20%
1.05

BLER [0.02]
	SNR 0dB

0%
0.01

BLER 0
	SNR and BLER limits unchanged

 limit unchanged
 1.04 as per Table G.5.4-1

BLER limit unchanged

	9.12.2.2 FDD CQI Reporting under fading conditions (with CSI reference symbols configured for UE supporting short TTI)
	SNRs as specified

20%
1.05

BLER [0.02]
	SNR 0dB

0%
0.01

BLER 0
	SNR and BLER limits unchanged

 limit unchanged
 1.04 as per Table G.5.4-1

BLER limit unchanged


<< End of changes >>
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