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r1:
SUL Test cases were added with following endorsement in R5-185809.

“Proposal 5: To follow the same mechanism as for FR1 SA single carrier NR testing to make measurement uncertainty and test tolerance analysis for the SUL testing.”


<Unchanged sections skipped>
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

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2C.1
Configured transmitted power for SUL
	Same as 6.2.1
	

	6.2.2 Maximum Power Reduction (MPR)
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.3 UE additional maximum output power reduction
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.4 Configured transmitted power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.3.1 Minimum output power
	f ≤ 3.0GHz

±1.0 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.3 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±1.5 dB, BW ≤ 40MHz
±1.8 dB, 40MHz < BW ≤ 100MHz
	

	6.3.2 Transmit OFF power
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.2 General ON/OFF time mask
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.4.2 Absolute power tolerance
	f ≤ 3.0GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.4 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 40MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	Test System uncertainty = SQRT (UL Meas Uncer2 + DL Meas Uncer2)

	6.3.4.3 Power Control Relative power tolerance
	±0.7 dB, BW ≤ 40MHz

±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.3.4.4 Aggregate power tolerance
	±0.7 dB, BW ≤ 40MHz

±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.4.1 Frequency Error
	±15 Hz, f ≤ 3.0GHz

±36 Hz, f > 3.0GHz

DL Signal level: 

±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.4.2.1 Error Vector Magnitude
	For up to 256QAM:

f ≤ 6.0GHz, BW ≤ 100MHz
15 dBm < PUL
PUSCH, PUCCH, PRACH: ±1.5 %

-25 dBm < PUL ≤ 15 dBm

PUSCH, PUCCH, PRACH: ±2.5 %

-40dBm ≤ PUL ≤ -25dBm

PUSCH, PUCCH, PRACH: ±3.0 %
	

	6.4.2.2 Carrier Leakage
	f ≤ 3.0GHz

±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.3 In-band emissions
	f ≤ 3.0GHz

±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.4 EVM equalizer spectrum flatness
	±1.4 dB, BW ≤ 40MHz

±1.6 dB, 40MHz < f ≤ 100MHz
	

	6.5.1 Occupied bandwidth
	TBD
	

	6.5C.1 Occupied bandwidth for SUL
	Same as 6.5.1 (TBD)
	

	6.5.2.2 Spectrum Emission Mask
	±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5C.2.2 Spectrum Emission Mask for SUL
	Same as 6.5.2.2
	

	6.5.2.3 Additional spectrum emission mask
	±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5C.2.3 Additional spectrum emission mask for SUL
	Same as 6.5.2.3
	

	6.5.2.4.1 NR ACLR
	±0.8 dB, f ≤ 4.0GHz

±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5C.2.4.1 NR ACLR for SUL
	Same 6.5.2.4.1
	


	6.5.2.4.2 UTRA ACLR
	±0.8 dB, f ≤ 4.0GHz

±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5C.2.4.2 UTRA ACLR for SUL
	Same as 6.5.2.4.2
	

	6.5.3.1 General spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.1 General spurious emissions for SUL
	Same as 6.5.3.1
	

	6.5.3.2 Spurious emission for UE co-existence
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.2 Spurious emission for UE co-existence for SUL
	Same as 6.5.3.2
	

	6.5.3.3 Additional spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.3 Additional spurious emissions for SUL
	Same as 6.5.3.3
	

	6.5.4 Transmit intermodulation
	f ≤ 3.0GHz

±2.7 dB, BW ≤ 40MHz
±3.1 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±3.7 dB, BW ≤ 40MHz
±4.0 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±5.1 dB, BW ≤ 40MHz
±5.3 dB, 40MHz < BW ≤ 100MHz
	Overall system uncertainty comprises four quantities:

1. Wanted signal setting error

2. CW Interferer level error

3. Wanted signal meas. error

4. Intermodulation product measurement error

The relative level of the wanted signal and the CW interferer has 2 x effect on the intermodulation product.

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared to provide the combined effect.

Test System uncertainty = SQRT [(2 x SQRT (Wanted setting_error2 + CW_level_error2)) 2 + Wanted_level_meas error2 + Intermodulation product measurement error2]

	6.5C.4 Transmit intermodulation for SUL
	Same as 6.5.4
	


F.1.3
Measurement of receiver

Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.3.2 Reference sensitivity power level
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
	

	7.3C.2
Reference sensitivity power level
	Same as 7.3.2
	

	7.4 Maximum input level
	Downlink power

±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	7.5 Adjacent channel selectivity
	ACS value

±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall ACS uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

	7.6.2 Inband Blocking
	Blocking

±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall blocking uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect + Broadband noise effect.

In-band blocking, using modulated interferer:

Broadband noise not applicable

	7.6.3 Out-of-band blocking
	Wanted signal, f ≤ 3.0GHz

±2.0 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±3.9 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 3.0GHz < f ≤ 4.2GHz

±2.2 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±4.0 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 4.2GHz < f ≤ 6GHz

±2.6 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±4.2 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Out of band blocking, using CW interferer:

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.8dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.2

	7.6.4 Narrow band blocking
	Blocking

± 2.0dB, f ≤ 3.0GHz

± 2.4dB, 3.0GHz < f ≤ 4.2GHz

± 3.1dB, 4.2GHz < f ≤ 6.0GHz

Uplink power measurement
f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Narrow band blocking, using CW interferer:

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.8dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.2

	7.7 Spurious response
	Same as 7.6.3
	Same as 7.6.3

	7.8.2 Wide band Intermodulation
	Intermodulation

± 2.3dB, f ≤ 3.0GHz

± 3.1dB, 3.0GHz < f ≤ 4.2GHz

± 4.3dB, 4.2GHz < f ≤ 6.0GHz

Uplink power measurement
f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

	7.9 Spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	


F.2
Interpretation of measurement results (normative)

<Unchanged sections skipped>
