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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, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	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, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	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.

f ≤ 3.0GHz 

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.0dB

f ≤ 4.2GHz

Impact of interferer leakage 0.4dB.



	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	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.

f ≤ 3.0GHz 

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.0dB

f ≤ 4.2GHz

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, f ≤ 3.0GHz

±2.0 dB, 3.0GHz < f ≤ 4.2GHz
Out of band blocking, using CW interferer:

fwanted ≤ 3GHz
1MHz < finterferer ≤ 3 GHz: ±1.3 dB

3.0GHz < finterferer ≤ 4.2 GHz: ±1.5 dB

4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
3GHz < fwanted ≤ 4.2GHz:

1MHz < finterferer ≤ 3 GHz: ±1.5 dB

3.0GHz < finterferer ≤ 4.2 GHz: ±1.7 dB

4.2GHz < finterferer ≤ 12.75 GHz: ±3.3 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:

f ≤ 3.0GHz 

Wanted signal level ± 0.7dB

Interferer signal level ± 1.0dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.2dB

f ≤ 4.2GHz

Interferer ACLR 0.4dB

Broadband noise not applicable

Out of band blocking, using CW interferer:

Wanted signal level:

± 0.7dB f ≤ 3.0GHz

± 1.0dB 3.0GHz < f ≤ 4.2GHz 

Interferer signal level:

± 1.0dB up to 3GHz

± 1.2dB 3.0GHz < f ≤ 4.2GHz
± 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, f ≤ 3.0GHz

±2.6 dB, 3.0GHz < f ≤ 4.2GHz
	Co-location blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

f ≤ 4.2GHz

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 ≤ 19 GHz: ±4.0 dB
	

	7.8
Receiver intermodulation
	±1.8 dB, f ≤ 3.0GHz

±2.4 dB, 3.0GHz < f ≤ 4.2GHz
	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.
f ≤ 3.0GHz
Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

CW Interferer level ± 0.7dB

Mod Interferer level ± 1.0dB

f ≤ 4.2GHz

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

Stand-alone NB-IoT 200kHz channel bandwidth: 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

Stand-alone NB-IoT 200kHz channel bandwidth: 66dB


