


[bookmark: _GoBack]TSG-RAN Working Group 4 (Radio) meeting #85	R4-1713566
Reno, USA, 27th November- 1st December 2017

Source:	Ericsson
Title:	TP for TR 37.843: CATR Test Method Procedure for EVM
Agenda item:	8.27.4.1
Document for:	Discussion


1. Introduction
This contribution presents a test procedure for EVM measurement in a Compact Antenna Test Range which maybe 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.
[image: ]
Figure 1: Example of EVM directions range and 5 conformance points
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[Start of Text Proposal]
10.2 	Measurement uncertainty for directional requirements
For the derivation of the measurement uncertainty for direction requirements, the approach already defined in the TR 37.842 [4] shall be reused as much as possible. 

[bookmark: _Toc479296408]10.2.1	CATR Test Method for EVM
[bookmark: _Toc479296410]10.2.2.1	Measurement Procedure



Figure 1: CATR measurement system setup for EIRP
10.2.2.2	Test method limitations and scope

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 considered.

10.2.2.3	Procedure 

[Stage 1 – Calibration:
EVM can be advantageously measured at the same time as output power measurement.
 A option is to remove the calibration stage due to EVM is a relative measurement between the measured carrier and a reference signal and for that reason can the calibration be excluded if the spectrum analyser fulfils the dynamic range for EVM measurement at the test ranges path loss.]


Stage 1 – Calibration:
1)	Path loss calibration C→A:
a)	Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓSGH.
b)	Measure cable loss from point C to input of SGH, call this LC↔SGH which is the equivalent of 20log|S21| from the use of a network analyser.
c)	Calculate the combined total path loss from C→A by using the following expression:
-	LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH;
-	where  10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss, GSGH  is the known gain of the reference SGH.
2)	Connect SGH and C↔A cable.
3)	To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.
4)	Measure path loss C→B with network analyzer LC→B = 20log|S21|.
5)	Calculate the test path loss compensation factor.  This is the total path loss between A↔B using the results from step 1c and 4. L =  LSGHcal  - LC→B.


Stage 2 - Measurement:
1)	Align DUT with beam peak direction of range antenna.
2)	Configure TX branch and carrier at a time according to the manufacturer's declared rated output power.
3)	Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration.
4)	Measure EVM of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument) denoted in figure 2.
5)	Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [2], subclause 6.2.
6)	Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.

[bookmark: _Toc494454337]10.2.2.4	Procedure 

The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be less than the limits defined in 3GPP TS 37.105 [1], subclause 9.x.x.x.

[End of Text Proposal]




3. Conclusion
This contribution presents:
· An option to combine EVM and output power measurement
· No requirement for calibration procedure is in square brackets [] and needs further discussions if test ranges if measurement equipment fulfil the dynamic range for the test.
· Further investigation of the dynamic range of EVM measurement equipment may be necessary.
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