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1. Introduction

During RAN4 AH 1801 a WF was approved [1] and the masks for the reference antenna were agreed [2].
This contribution is the TP to TR 38.810 [2] for adding the masks to the Annex D D.2.1.
Annex D:
Quality of the Quiet Zone Validation

D.1
General

This annex describes the procedures for validating the quality of the quiet zone for the baseline measurement system, Section 5.2.1 and the simplified baseline setup for centre of beam measurements, Section 5.2.2.

D.2
Procedure to Characterize the Quality of the Quiet Zone for the Baseline System
This procedure is mandatory before the test system is commissioned for certification tests and characterizes the quiet zone performance of the anechoic chamber, specifically the effect of reflections within the anechoic chamber including any positioners and support structures. Additionally, it includes the effect of offsetting the directive antenna array inside a DUT from the centre of the quiet zone, i.e., the centre of rotation of the DUT and measurement antenna positioning systems as well as the directivity MU, i.e., the variation of antenna gains in the different direct line-of-sight links.

The quiet zone is illustrated in Figure D.2-1 which includes the definitions of centre of quiet zone range, i.e., the geometric centre of the positioning systems, and the range length, i.e., the distance between the centre of the quiet zone and the aperture of the measurement antenna.
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Figure D.2-1: Quiet Zone Illustration

The outcome of the procedures can be used to predict the 
-
variation of the TRP/TRS measurements, spherical surface integrals of EIRP/EIS, when the DUT is placed anywhere within the quiet zone and with the beam formed in any arbitrary direction inside the chamber

-
variation of the EIRP/EIS measurements when the DUT is placed anywhere within the quiet zone and with the beam formed in any arbitrary direction inside the chamber

The reference coordinate system defined in Appendix C applies to this procedure.

Start of Proposal
--------------------------------------------------------------------------------------------------------
D.2.1
Equipment Used 

The reference antenna under test (AUT) that is placed at various locations within the quiet zone shall be a directive antenna with similar properties of typical antenna arrays integrated in DUTs. The characteristics in terms of Directivity and Half Power Beamwidth (HPBW)  of the reference AUT are:shown in Figure D.2-2, D.2-3, and D.2-4:
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Figure D.2-2: Directivity mask
[image: image3.png]L———
—— HPBW-E(Delta-)
| —— HPBW-E(Delta+)

HPBW [deg]

3 30 40 41 42 43 a4 45 46 47 48 49 50 51 52 5
Freq [GHZ]



Figure D.2-3: 2xHPBW-E mask
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Figure D.2-3: 2xHPBW-H mask
AUT shall be symmetric on E and H planes.
The above masks for the reference antenna are met based on antenna vendors’ calibration report..
For the measurement, a combination of signal generator and spectrum analyser or a network analyser can be used. The multi-port (with three ports) network analyser is most suitable to reduce test time as both polarizations of the measurement antenna can be measured simultaneously and multiple frequencies can be measured in a sweep.

END of Proposal

---------------------------------------------------------------------------------------------------------
D.2.2
Test frequencies

The frequencies to be used to characterize the quality of the quiet zone are TBD. The quiet zone validation analysis is performed for each frequency individually.
D.2.3
Reference Measurements

The quality of the quiet measurements for integrated RF parameters such as TRP and TRS shall use 3D pattern measurements of the reference antenna patterns as they most closely resemble the 3D/spherical surface measurements/integrals of EIRP or EIS. Therefore, the quality of the quiet zone measurements for TRP and TRS metrics shall be based on efficiency measurements. On the other hand, the quality of the quiet zone measurements for single-directional EIRP and EIS metrics shall be based on gain measurements of the direct line-of-sight link between the reference AUT and the measurement antenna.
D.2.4
Size of the Quiet Zone

The size of the quiet zone within which the variations of measurements are evaluated depends on the size of the DUT. For smartphones, the quiet zone shall be considered a sphere with radius of R=7.5cm. Alternate quiet zone sizes can be defined for larger DUTs.
D.2.5
Minimum Range Length

The minimum range length depends on the size of the DUT and the minimum far-field distance of typical antenna arrays integrated in DUTs. The minimum range length is TBD.
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