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1.
Introduction

Work is ongoing to define operation of UMTS and LTE in the 3500MHz bands [3]. Although the current versions of the UMTS and LTE Conformance Test specifications TS 25.141 [1] and TS 36.141 [2] do not currently contain these frequency bands, they are expected to do so in the near future. 

For most tests the acceptable uncertainty of the Test System does not currently have any side conditions on the frequency range over which it applies (exceptions are spurious emission and blocking requirements). This implies that as new frequency bands are added, the same Test System uncertainty is expected to apply.
However, VSWR is often a dominant factor in uncertainty calculations for absolute level uncertainty, and VSWR generally increases with frequency. Some of the uncertainty figures therefore need to be re-assessed for higher frequency operating bands.  
2.
Summary

The table below gives a summary of the uncertainties likely to be affected. In general they are the absolute uncertainty values, or those where several absolute uncertainties at different frequencies are combined, such as Blocking or Intermodulation.
In the table below similar tests from TS 25.141 [1] and TS 36.141 [2] are listed in the same row in the table, although there are some detail differences between the specifications. In Annex A and Annex B the relevant clauses on uncertainty have been extracted, and the values where a change is likely above 3GHz are marked with yellow highlight.  

	Subclause
	Test System Uncertainty
 f 3.0 GHz
	Test System Uncertainty
3.0 GHz < f 4.0 GHz

	Maximum Output Power
	0.7 dB
	1.0 dB

	CPICH Power accuracy / RS power
	0.8 dB
	1.1 dB

	Spectrum emission mask
	1.5 dB
	1.8 dB

	Spurious emissions (Co-ex, >-60dBm)
	2.0 dB
	2.5 dB

	Spurious emissions (Co-ex, <-60dBm)
	3.0 dB
	3.5 dB

	EVM
	2.5 % 
	[FFS] % 

	Transmitted code power, absolute
	0.9 dB
	1.2 dB

	Reference sensitivity level
	0.7 dB
	1.0 dB

	Adjacent channel selectivity
	1.4 dB (LTE)
	1.8 dB (LTE)

	Blocking

 - In-band:

 - Out of band

 - Co-location
	1.6 dB (LTE)
1.3 dB (LTE fint ≤ 3 GHz)

3.2 dB (LTE fint ≤ 12.75 GHz)
2.5 dB (LTE)
	2.0 dB (LTE)
1.7 dB (LTE fint ≤ 4 GHz)

3.3 dB (LTE fint ≤ 12.75 GHz)
2.6 dB (LTE)

	Intermodulation Characteristics
	1.8 dB (LTE)
	2.4 dB (LTE)

	Demodulation tests, AWGN level
	1.5 dB (LTE)
	1.8 dB (LTE)


3. Recommendations

If the principles of the above proposal are agreed, the next steps would be (subject to operating bands higher than 3GHz appearing in the specifications):

· Provide a CR introducing UMTS 3500MHz uncertainties to TS 25.141
· Provide a CR introducing LTE 3500MHz uncertainties to TS 36.141
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Annex A: Acceptable uncertainty of Test System in 25.141 [1]
4.1.2
Measurement of transmitter

Table 4.1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.1 Maximum Output Power
	0.7 dB
	

	6.2.2 CPICH Power accuracy
	0.8 dB
	

	6.3 Frequency error
	± 12 Hz
	

	6.4.2 Power control steps
	0,1 dB for one 2 dB step

0,1 dB for one 1,5 dB step

0,1 dB for one 1 dB step

0,1 dB for one 0,5 dB step

0,1 dB for ten 2 dB steps

0,1 dB for ten 1,5 dB steps

0,1 dB for ten 1 dB steps

0,1 dB for ten 0,5 dB steps
	Result is difference between two absolute CDP measurements on the power controlled DPCH. Assume BTS output power on all other channels is constant. Assume Test equipment relative power accuracy over the range of the test conditions is perfect, or otherwise included in the system measurement error. For this test the absolute power change is < 3 dB.

	6.4.3 Power control dynamic range
	1,1 dB
	

	6.4.4 Total power dynamic range
	0,3 dB
	

	6.4.5 IPDL Time mask
	0,7 dB
	

	6.5.1 Occupied Bandwidth
	100 kHz
	Accuracy = 3*RBW. Assume 30 kHz bandwidth

	6.5.2.1 Spectrum emission mask 
	1,5 dB
Due to carrier leakage, for measurements specified in a 1 MHz bandwidth close to the carrier (4 MHz to 8 MHz), integration of the measurement using several narrower measurements may be necessary in order to achieve the above accuracy. 
	

	6.5.2.2 ACLR
	 5 MHz offset ±0,8 dB

10 MHz offset ±0,8 dB

Absolute limit for Home BS 1,5 dB
Note: Impact of measurement period (averaging) and intermod effects in the measurement receiver not yet fully studied. However, the above limits remain valid.
	

	6.5.3 Spurious emissions
	2,0 dB for BS and coexistance bands for results > ‑60 dBm

3.0 dB for results < -60 dBm
Outside above range:

f  2,2GHz : ± 1,5 dB

2,2 GHz < f 4 GHz :

± 2,0 dB

f > 4 GHz : ±4,0 dB
	

	6.6 Transmit intermodulation (interferer requirements)
	The value below applies only to the interference signal and is unrelated to the measurement uncertainty of the tests (6.5.2.1, 6.5.2.2 and 6.5.3) which have to be carried out in the presence of the interferer.

.

±1,0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset.

	6.7.1 EVM
	±2,5 % 

(for single code)
	

	6.7.2 Peak code Domain error
	±1,0 dB
	

	6.7.3 Time alignment error in TX diversity, MIMO, DC‑HSDPA and DB‑DC‑HSDPA
	±0,1 Tc
	

	6.7.4 Relative Code Domain Error
	±1,0 dB
	

	Annex H.3 Transmitted code power. Absolute
	±0,9 dB
	Absolute power accuracy = 0,7 dB + relative power accuracy 0,2 dB.

	Annex H.3 Transmitted code power. Relative
	±0,2 dB
	

	Annex H.4 Transmitted carrier power
	0,3 dB
	


4.1.3
Measurement of receiver

Table 4.1A: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.2 Reference sensitivity level
	± 0,7 dB 
	

	7.3 Dynamic range
	± 1,2 dB,
	Formula = SQRT(signal level error2 and AWGN level error2)

	7.4 Adjacent channel selectivity
	± 1.1 dB

	Formula = SQRT (wanted_level_error2 + interferer_level_error2) + ACLR effect.

The ACLR effect is calculated by:

(Formula to follow)

	7.5 Blocking characteristics
	System error with blocking signal <15 MHz offset:

± 1,4 dB
Blocking signal >= 15 MHz offset and f  2,2 GHz: ± 1,1 dB + broadband noise
2,2 GHz < f 4 GHz : ±1,8 dB

f > 4 GHz: ±3,2 dB


	Formula = SQRT (wanted_level_error2 + interferer_level_error2) + ACLR effect + Broadband noise.

(Assuming ACLR 68 dB, and 0.7 dB for signals)

Assume-130 dBc broadband noise from blocking signal has 0.1 dB effect.

Harmonics and spurs of the interferer need to be carefully considered. Perhaps need to avoid harmonics of the interfere that fall on top of the receive channel.

For the -15 dBm CW blocking case, filtering of the blocking signal (at least 25 dB) is necessary to eliminate problems with broadband noise.

	7.6 Intermod Characteristics
	±1,3 dB
	Formula =




(Using CW interferer ±0,5 dB, modulated interferer ±0,5 dB, wanted signal ±0,7 dB)

	7.7 Spurious Emissions
	The Test System uncertainty figures for Spurious emissions apply to the measurement of the DUT

and not any stimulus signals.

3,0 dB for BS receive band (-78 dBm)

Outside above range:

f  2,2GHz : ± 2,0 dB (-57 dBm)

2,2 GHz < f 4 GHz : ± 2,0 dB (-47 dBm)

f > 4 GHz : ±4,0 dB (-47 dBm)
	

	Note 1:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the BER/FER measurements due to finite test duration is not considered.


4.1.4
Measurement of performance requirement

Table 4.1B: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2, Demodulation in static propagation condition
	± 0,4 dB
	Wanted/AWGN: ±0,4 dB (relative uncertainty for Eb/N0)

(AWGN: ±1 dB)

	8.3, Demodulation of DCH in multiplath fading conditions
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.4 Demodulation of DCH in moving propagation conditions
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.5 Demodulation of DCH in birth/death propagation conditions 
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.5A Demodulation of DCH in high speed train conditions
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.8.1 RACH preamble detection in static propagation conditions
	± 0,4 dB
	Wanted/AWGN: ± 0,4 dB (relative uncertainty for Ec/N0)

(AWGN: ±1 dB)

	8.8.2 RACH preamble detection in multipath fading case 3
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Ec/N0: ±0,6 dB

	8.8.2A RACH preamble detection in high speed train conditions
	± 0,6 dB
	Fader: ± 0,5 dB 

Wanted/AWGN: ± 0,4 dB (relative)

Combined relative uncertainty for Ec/N0: ±0,6 dB

	8.8.3 Demodulation of RACH message in static propagation conditions
	± 0,4 dB
	Wanted/AWGN: ±0,4 dB (relative uncertainty for Eb/N0)

(AWGN: ±1 dB)

	8.8.4 Demodulation of RACH message in multipath fading case 3
	± 0,6 dB
	Fader: ±0,5 dB 

Wanted/AWGN: ±0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.8.5 Demodulation of RACH message in high speed train conditions
	± 0,6 dB
	Fader: ±0,5 dB 

Wanted/AWGN: ±0,4 dB (relative)

Combined relative uncertainty for Eb/N0: ±0,6 dB

	8.11.1 ACK false alarm in static propagation conditions
	± 0,4 dB
	Wanted/AWGN: ±0,4 dB (relative uncertainty for Ec/N0)

(AWGN: ±1 dB)

	8.11.2 ACK false alarm in multipath fading conditions
	± 0,6 dB
	Fader: ±0,5 dB 

Wanted/AWGN: ±0,4 dB (relative)

Combined relative uncertainty for Ec/N0: ±0,6 dB

	8.11.3 ACK mis-detection in static propagation conditions
	± 0,4 dB
	Wanted/AWGN: ±0,4 dB (relative uncertainty for Ec/N0)

(AWGN: ±1 dB)

	8.11.4 ACK mis-detection in multipath fading conditions
	± 0,6 dB
	Fader: ±0,5 dB 

Wanted/AWGN: ±0,4 dB (relative)

Combined relative uncertainty for Ec/N0: ±0,6 dB

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


Annex B: Acceptable uncertainty of Test System in 36.141 [2]
4.1.2.1
Measurement of transmitter

Table 4.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2. Base station output power
	±0.7 dB
	

	6.3.2 Total power dynamic range
	± 0.4 dB
	 Relative error of two OFDM Symbol TX power (OSTP) measurements 

	6.4.1 Transmitter OFF power
	[TBD]
	[TBD]

	6.4.2 Transmitter transient period
	 N/A
	

	6.5.1 Frequency error
	± 12 Hz
	

	6.5.2 EVM
	 ± 1 %
	

	6.5.3 Time alignment between transmitter branches
	 ± 25 ns
	

	6.5.4 DL RS power
	± 0.8 dB
	

	6.6.1
Occupied bandwidth
	1.4MHz, 3MHz Channel BW: 30kHz

5MHz, 10MHz Channel BW: 100kHz

15MHz, 20MHz: Channel BW: 300kHz
	

	6.6.2
Adjacent Channel Leakage power Ratio (ACLR)
	ACLR ±0.8 dB
Absolute power ±2.0 dB
	

	6.6.3
Operating band unwanted emissions
	±1.5 dB
	

	6.6.4.5.1
Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB

4 GHz < f ≤ 12.75 GHz: ±4.0 dB
	

	6.6.4.5.2
Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz:±2.0 dB
4 GHz < f ≤ 12.75 GHz:±4.0 dB
	

	6.6.4.5.3
Transmitter spurious emissions, Protection of BS receiver
	±3.0 dB
	

	6.6.4.5.4
Transmitter spurious emissions, Additional spurious emissions requirements
	±2.0 dB for > -60dBm

±3.0 dB for ≤ -60dBm
	

	6.6.4.5.5
Transmitter spurious emissions, Co-location
	± 3.0 dB
	

	6.7
Transmitter intermodulation (interferer requirements)
	The value below applies only to the interference signal and is unrelated to the measurement uncertainty of the tests (6.6.2, 6.6.3 and 6.6.4) which have to be carried out in the presence of the interferer.

.

±1,0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset.


4.1.2.2
Measurement of receiver
Table 4.1.2-2: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.2
Reference sensitivity level
	±0.7 dB
	

	7.3
Dynamic range
	±0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB
Definitions of signal-to-noise ratio, AWGN and related constraints are given in Table 4.1.2-3.
 

	7.4
In-channel selectivity
	±1.4 dB
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer leakage
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 leakage effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + leakage effect.

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

Impact of interferer leakage 0.4dB.



	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	±1.4 dB
	Overall system 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 aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

Impact of interferer ACLR 0.4dB. See Note 2.



	7.6.5.1
Blocking (General requirements)
	In-band blocking, using modulated interferer:

±1.6 dB
Out of band blocking, using CW interferer:

1MHz < finterferer ≤ 3 GHz: ±1.3 dB

3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
	Overall system 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 aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect  + Broadband noise effect.

In-band blocking, using modulated interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB

Interferer ACLR 0.4dB

Broadband noise not applicable
Out of band blocking, using CW interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

	7.6.5.2
Blocking (Co-location with other base stations)
	Co-location blocking, using CW interferer:

±2.5 dB
	Co-location blocking, using CW interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 2.0dB

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.4dB

	7.7
Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz:±2.0 dB
4 GHz < f ≤ 12.75 GHz: ±4.0 dB
	

	7.8
Receiver intermodulation
	±1.8 dB
	Overall system uncertainty comprises four quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

4. Impact of interferer ACLR 

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. The interferer ACLR effect is systematic, and is added aritmetically.
Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2] + ACLR effect.
Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

Impact of interferer ACLR 0.4dB

	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.

	Note 2:
The Test equipment ACLR requirement for a specified uncertainty contribution is calculated as below:

a) The wanted signal to noise ratio for Reference sensitivity is calculated based on a 5dB noise figure

b) The same wanted signal to (noise + interference) ratio is then assumed at the desensitisation level according to the ACS test conditions

c) The noise is subtracted from the total (noise + interference) to compute the allowable BS adjacent channel interference. From this an equivalent BS ACS figure can be obtained

d) The contribution from the Test equipment ACLR is calculated to give a 0.4dB additional rise in interference. This corresponds to a Test equipment ACLR which is 10.2 dB bettter than the BS ACS

e) This leads to the following Test equipment ACLR requirements for the interfering signal: 

Adjacent channel Selectivity

E-UTRA 1.4MHz channel bandwidth:  56dB

E-UTRA 3MHz channel bandwidth:  56dB

E-UTRA 5MHz channel bandwidth and above:  56dB

Narrow band blocking

E-UTRA 1.4MHz channel bandwidth:  65dB

E-UTRA 3MHz channel bandwidth:  61dB

E-UTRA 5MHz channel bandwidth and above:  59dB


4.1.2.3
Measurement of performance requirement
Table 4.1.2-3: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
	±  0.6 dB
	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 ±0.5 dB

	8.2.2
Performance requirements for UL timing adjustment
	±  0.6 dB
	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 ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.2.3  Performance requirements for HARQ-ACK multiplexed on PUSCH
	±  0.6 dB
	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 ±0.5 dB

	8.2.4
Performance requirements for High Speed Train conditions
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.3.1
ACK missed detection for single user PUCCH format 1a
	±  0.6 dB
	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 ±0.5 dB

	8.3.2
CQI missed detection for PUCCH format 2
	±  0.6 dB
	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 ±0.5 dB

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	±  0.6 dB
	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 ±0.5 dB

	8.4.1
PRACH false alarm probability and missed detection
	±  0.6 dB
	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 ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	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
±1.5 dB
AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
±2 dB

AWGN flatness over BWChannel, max deviation for any Resource Block, relative to average over BWConfig 
+2 dB
AWGN flatness and signal flatness, max difference between adjacent Resource Blocks

±0.5 dB 
AWGN peak to average ratio 

≥10 dB @0.001%
Signal-to noise ratio uncertainty, averaged over uplink transmission Bandwidth
±0.3 dB

Fading profile power uncertainty

±0.5 dB

Fading profile delay uncertainty, relative to frame timing

±5 ns (excludes absolute errors related to baseband timing)



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