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1.
Introduction

During RAN4#78bis a WF was presented and agreement to align the uncertainty of common test equipment such as network analyser, power meters and other equipment uncertainty used for EIRP and EIS test method uncertainty evaluations.  In addition the use of uncertainty contribution from a signal generator should also be considered otherwise the value presented in TS 37.141 shall be used.  The intension of this document is to compare and analyze suggested values for such common test equipment.
2.
Discussion

Currently several different test methods have proposed values for a piece of test equipment that should be aligned.  As agreed during RAN4#78 bis in Mexico this needs to be understood and aligned before further comparisons are made between different test method’s uncertainty budgets.  The state of the art equipment uncertainty that have been quoted here are upon advisement from the test equipment vendor community.
Signal Generator Measurement Uncertainty

Captured from TS 37.141 is the following for uncertainty of signal generator:
Table 4.1.2-2: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.4 In-band selectivity and blocking (General blocking requirements)
	±1.4 dB , f ≤ 3.0 GHz

±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
	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 arithmetically.


Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + leakage effect.

f ≤ 3.0 GHz

Wanted signal level ± 0.7 dB

Interferer signal level ± 0.7 dB

3.0 GHz < f ≤ 4.2 GHz

Wanted signal level ± 1.0 dB

Interferer signal level ± 1.0 dB

f ≤ 4.2 GHz

Impact of interferer leakage 0.4 dB. 


Current state of the art signal generators can provide a measurement uncertainty of 0.4 dB for signal generator for frequency below 3 GHz and 0.7-0.8 dB for frequency above 3GHz.  These values should be considered rather than the value given today in TS 37.141.  Similarly for other test equipment that may be used for various test methods such as network analyzers and spectrum analyzers current state of the art measurement uncertainties should be considered.  

Figure below is taken from sub clause 4.10.2 from TS37.141 to illustrate the receiver set up when using a signal generator for testing receiver requirements today for connected non AAS BS.  The figure shows that tests today using Test port A require test equipment which provides a wanted signal level of ± 0.7 dB (for f <= 3 GHz) minimum accuracy.  This value had been decided some time ago based on state of the art test equipment of that time.  
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Figure 4.10.2-1: Receiver test ports

It is our view that testing at test port A with today’s state of the art equipment would require a signal generator uncertainty need not be more than 0.4 dB for frequency below 3 GHz and 0.7-0.8 dB for frequency above 3GHz.  However input from the test gear vendor community on a more relevant and appropriate uncertainty to use for signal generator measurement uncertainty would be welcomed.  This value should then be used across all test methods for EIS measurement.  

 Vector Network Analyzer and Spectrum Analyzer Measurement Uncertainty
Figure below is taken from sub clause 4.10.1 from TS37.141 to illustrate the receiver set up when using a vector network analyzer or spectrum analyzer for connected testing transmitter requirements done today for non AAS BS.
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Figure 4.10.1-1: Transmitter test ports

Test port A would be connected to a network analyzer for transmitter tests.  Here the test equipment measurement uncertainty shall be ±0.7 dB for frequency less than 3 GHz based upon Table 4.1-2-1 from TS 37.141.  Similar to the earlier section text, this value is used today and developed based upon the state of the art test equipment of the past and for the OTA requirement, a better value is likely to be achievable.  
Captured from TS 37.141 is the following for uncertainty of network or spectrum analyzer:

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

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.1
Base Station maximum output power
	±0.7 dB for UTRA and E-UTRA, f ≤ 3.0 GHz

±1.0 dB, 3.0 GHz < f ≤ 4.2 GHz for UTRA and E-UTRA

±1.0 dB for GSM/EDGE
	


In addition to the measurement uncertainty for network or spectrum analyzers the dynamic range accuracy needs to be determined if this is even something that needs to be considered [1].  However if so, then the measurement uncertainty should not be accounted in addition to the dynamic range capability of the test equipment. Rather a separate uncertainty or accuracy should be listed in the uncertainty budget.  This would help to better align and evaluate different proposed test methods.

Dynamic range accuracy is a systematic error in vector network analyzer receivers and may be defined as the range of which the linearity of a receiver is specified for.  A system dynamic range is defined as the maximum leveled output power minus the noise floor.  
Since the test set up requires only a network analyzer or spectrum analyzer for base station maximum output power, it is possible to conceive that the majority of the measurement uncertainty is covered under Table 4.1.2-1.  We would like to welcome the test gear vendor community to further comment on this assumption.
3.
Conclusion

Even though the AAS architecture shows that the over the air tests will not be testing at the same location as test port A, the uncertainty of the measurement equipment should be in the minimum equal to what is declared today in TS 37.141.  However, it has been some time this value has been evaluated and state of the art equipment should be able to produce a higher accuracy than the number quoted in TS 37.141.
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