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1 Introduction

During RAN4 #78 meeting progress has been made to Section 10 of TR 37.842, conformance testing aspects.  In addition, it has been agreed in the WF that each test method should contain its own procedure for both calibration and measurement [1]. This contribution will focus on the compact antenna test range (CATR) calibration and measurement procedure.  Based on feedback from various companies an update of the diagram used for the procedure section is provided in this TP.  In addition, this TP will also contribute to the measurement procedure of section 10.3.2.1.2.2.
2 Discussion
A clear calibration and measurement procedure of each test method is important and needed as part of the completeness of TR 37.842.  

The calibration procedure must be performed with the reference antenna’s peak direction for each defined polarization.  This will mean the procedure has two different total test path loss compensation factors for a feeder antenna with two polarizations.  

The calibration procedure is important, and can also not take up any additional test time.  Each test facility will perform this calibration on a regular basis to ensure the test range is within the test facilities declared uncertainty value.  In other words, this calibration will not be done as part of the EIS measurement but rather before and in addition to the measurement.
The measurement of total EIS must also consider both polarizations.  The test object must be illuminated with relevant polarization(s).  Each polarization measured must meet manufacturer declarations for each OTA sensitivity direction declaration (OSDD).
3 References

[1]
R4-155022, “WF on conformance testing framework”, Huawei
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10.3


OTA tests

<Texts to be added>
10.3.2 OTA sensitivity
10.3.1.1 Test methods
10.3.2.1.2 Compact Antenna Test Range

<Title to be updated once the test method is identified>
10.3.2.1.2.1 Description
<Texts to be added>
10.3.2.1.2.2 Procedure
Calibration:
The calibration measurement is done by using a reference antenna (shown here as a SGH) with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (A↔B) from the DUT to the measurement receiver is calibrated out.  The following figure is used as a setup of a typical compact antenna test range (CATR).  
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Figure 10.3.1.1.2.2-1 EIS calibration system setup for CATR
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 [image: image4.png]| -




b. Measure cable loss from point C to input of SGH, call this [image: image6.png]Lecscn



 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
[image: image8.png]Lesey +1010og(1 — |G 1?) — Gogn



, where[image: image10.png]101og(1 — |Gz 12)



 is the compensation for SGH connector return loss, [image: image12.png]


 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. LA→B = [image: image14.png]Lscucal



 - LC→B
Where [image: image16.png]| -



 is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer)
 Measurement:

1) Set up AAS BS in place of SGH from calibration stage.  Align AAS BS with beam peak direction of range antenna.

2) Configure signal generator, one port (polarization) and one carrier at a time according to maximum power requirement
3) Start with signal level about 30 dB over sensitivity level using FRC A1-3 in 3GPP TS 36.104 configuration
4) Decrease signal level 1dB in steps to find 95% throughput seen by the AAS BS

5) Increase signal level in 0.1 dB steps to find 95% throughput seen by the AAS BS
6) Calculate EIS per port (polarization) at this point with EIS = PBER - LA→B
7) Repeat steps 2-6 for all conformance test beam directions as described in TS 37.145-2 Section 6.2
[End of Text Proposal]
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