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1. Introduction
This contribution presents EVM test procedure for an indoor anechoic chamber test method for conformance testing 


2. EVM conformance requirement
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.
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Figure 1: Example of OTA coverage range and 5 conformance points
3. [bookmark: _Toc496014803]Indoor anechoic chamber test method for EVM
In this section, we discuss and propose the EVM test method for an indoor anechoic chamber based on TR.37.842.
This method measures the EVM in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1-1.
The maximum size of the DUT is a chamber restriction that would affect the quality of the quiet zone. For larger DUT sizes larger size chambers should be considered such that the uncertainty of the quiet zone is taken into account.
The test consists of two stages: the calibration and the measurement. The test procedure is as follows.
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Figure 10.2.2.1-1: Indoor anechoic chamber measurement system setup for EVM
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Figure 10.2.2.3-1: Indoor Anechoic Chamber calibration system setup for EVM 
Stage 1 - Calibration: [Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

1)	Connect the reference antenna and the receiving antenna to the measurement RF out port and RF in port of the network analyzer, respectively, as shown in figure 10.2.2.3-1.
2)	Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the receiving antenna.
3)	Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal for EVM measurement of AAS BS and measure LFEIRP, E→D , which is equivalent to 20log|S21| (dB) obtained by the network analyzer:
-	LFEIRP, E→D: Pathloss between E and D in figure 10.2.2.3-1.
4)	Measure the cable loss, LFEIRP, E→F between the reference antenna connector and the network analyzer connector:
-	LFEIRP, E→F: Cable loss between E and F in figure 10.2.2.3-1.
5)	Calculate the calibration value between A and D with the following formula:
-	LEIRP_cal, A→D = LFEIRP, E→D  + GREF_ANT_EIRP, A→F -LFEIRP, E→F.
-	LEIRP_cal, A→D:  Calibration value between  A and D in figure 10.2.2.3-1.
-	GREF_ANT_EIRP, A→F: Antenna gain of the reference antenna.
Stage 2 - Measurement:
6)	Uninstall the reference antenna and install the AAS BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
7)	Set the AAS BS to generate the tested beam with the beam peak direction intended to be the same as the testing direction.
8)	Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.
9)	Set the AAS BS to transmit the test signal at the manufacturer's declared rated output power according to E-TM3.1 at 5MHz bandwidth configuration. 
10)	Measure EVM of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument) denoted in figure 2.
12)	Repeat the above steps 7)~10) per all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [2], subclause 6.2.
13)	Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.



4. Conclusion
This contribution presents:
· An option to combine EVM and output power measurement
· Further investigation of the dynamic range of EVM measurement equipment may be necessary.
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