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1. Introduction
This contribution presents the measurement uncertainty framework and assessment for EVM measurement in a Compact Antenna Test Range which is a method for conformance testing in [2]. 


2. Discussion
Modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can be expressed as Error Vector Magnitude (EVM) for E-UTRA.

The EVM requirement however is important only between the BS and its intended UE. Hence the EVM is only of importance in directions where the BS intends to communicate with the UE’s. It is therefore in a set of specific directions from the AAS BS which is of interest rather than the average or total EVM over the entire sphere.

The range of directions which the AAS BS meets the EVM requirement is declared by the manufacturer as an EVM directions range.  As described in the core requirement, and also captured in the description portion of section 10 in TR 37.843 the conformance is required by measuring EVM by configuring the eNB to point a beam in one of the 5 conformance directions and repeat for all 5 directions.  The OTA test is only required to be met in the particular direction during the time of test, as the test is repeated for different conformance points it is not longer required that the EVM requirement is needed to be met at the previous conformance point.  In other words, the EVM requirement is only mandated to be met at that spatial point during that specific beamforming setting and not during other beam forming settings.
[image: ]
Figure 1: Example of OTA coverage range and 5 conformance points
[bookmark: _Toc496014803]To reflect those points, the following is a proposed measurement uncertainty for a compact antenna test range for measuring OTA EVM. It should be noted that the mechanism by which physical effects lead to uncertainty may differ between EIR and EVM. For EVM, receiving a power level different than expected at the input to the range antenna is not of huge importance.  However, if the beam point direction is not precisely on the OTA EVM requirement conformance point and the EVM varies spatially, then the wrong EVM level would be captured.  Or as another example, the quality of the QZ would play a part in the effect of multipath interference which could effect the measured EVM value, although we do not expect this to be large, the uncertainty of this would need to be captured. Thus care needs to be taken not just to quantify the uncertainties but to understand the mechanism by which they impact the EVM measurement.


3. Conclusion
This contribution presents the MU budget for EVM.  Many aspects are still FFS, but as a starting point we propose to have the following TP to be considered.  The values have been derived from using the EIRP MU from TR 37.842 and contributors that have been removed due to the negligible residual value from the fact that EVM is a ratio measurement requirement.  
[bookmark: _GoBack]How the values should be expressed, either as % or first in dB then converted to % in the final value, and the understanding of the mechanism by which the uncertainties impact EVM is also for FFS.
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10.2.2.1.1.4	Uncertainty Budget Format
Table 10.2.2.1.1.4-1: CATR uncertainty budget format for EVM measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

	3
	Standing wave between DUT and test range antenna
	B2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	5
	QZ ripple DUT
	B2-5

	19
	Miscellaneous uncertainty
	B2-14





10.2.2.1.1.5	Uncertainty assessment
Table 10.2.2.1.1.5-1: CATR uncertainty assessment for EVM measurement
	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value 3 GHz < f ≦  4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3 GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	FFS
	FFS
	Exp. normal 
	2
	1
	FFS
	FFS

	2
	Spectrum Analyzer
	[0.33%]
	[0.33%]
	 Gaussian 
	1 
	1
	[0.33%]
	[0.33%]

	3
	Standing wave between DUT and test range antenna
	FFS
	FFS
	U-shaped 
	√2
	1
	FFS
	FFS

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	FFS
	FFS
	Normal 
	1
	1
	FFS
	FFS

	5
	QZ ripple DUT
	FFS
	FFS
	Normal  
	1
	1
	FFS
	FFS

	19
	[Miscellaneous uncertainty]
	FFS
	FFS
	
	
	1
	FFS
	FFS

	Combined standard uncertainty (1σ) [dB]


	

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	

	
	




[End of Text Proposal]
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