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1
Introduction

In this contribution we provide a text proposal to capture in 38.803 the radiative near-field method described in [1]

2
Proposal

It is proposed that the text proposal below is incorporated in the latest version 38.803.
References
1. R4-1700070, “On TRP testing for verification of UE unwanted emissions”, Ericsson
TEXT PROPOSAL:

< start of text proposal >
10.2.2
Testability of UE RF TX and RX characteristics

10.2.2.1
Baseline measurement setup: centre and off centre of beam measurement setup

The baseline measurement setup of UE RF characteristics for f > 6 GHz is capable of centre and off centre of beam measurements and is shown in Figure 10.2.2.1-1 below.

Diagram TBD
Figure 10.2.2.1-1: Baseline measurement setup of UE RF characteristics

The key aspects of the baseline setup are:

-
Far-field measurement system in an anechoic chamber


-
The criterion for determining the far-field distance is TBD
-
DUT positioning system such that the angle between the dual-polarized measurement antenna and the DUT has at least two axes of freedom and maintains a polarization reference

-
DUT positioning system such that the angle between the link antenna and the DUT has at least two axes of freedom and maintains a polarization reference; this positioning system for the link antenna is in addition to the positioning system for the measurement antenna

Alternate test methodologies are not precluded and may exist for each requirement. They shall demonstrate equivalence according to the following criteria: 

-
For a given requirement, the same figure of merit (FoM) as the baseline is measured

-
The measurement uncertainty budget is defined, and any difference with the uncertainty budget of the baseline is documented

-
A single conformance requirement and test tolerance applies for each core requirement

10.2.2.2
Centre of beam measurement setup

The baseline setup in 10.2.2.1 can be simplified in the following ways:

TBD
10.2.2.X
OTA measurements in the radiative near field

In this sub-clause we discuss measurements of TRP in the radiative near field for both the wanted channel and unwanted emissions.

TRP is a measure of how much power is radiated by radiating device. TRP is a parameter associated to an active measurement, meaning that TRP is associated to a system consisting of antenna and transmitter. The total power is calculated as the power sum over all possible angles (, ). To describe the spatial angles a Cartesian coordinate system according to Figure 10.2.2.X-1 is introduced. The  angle is defined within the interval 0<< and  angle is defined within the interval <<2. The direction (, )=(/2, 0) is the direction along the x-axis. 
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Figure 10.2.2.X-1: Test object located in spherical coordinate system

The origin is supposed to be located in the geometrical centre of the base station, since the phase centre related to radiated unwanted emission is unknown. The exact location of the origin in not important as long as the power going through the sphere is measured. 
If the radiation intensity is a continuous function of spatial angles, then the TRP of a given radiating system is defined as:
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where U(, ) is the radiation intensity at each angle in Watts/steradian. TRP is defined the sum of all power radiated by a system, regardless of direction or polarization. If the radiating system were enclosed in a perfectly absorbing sphere, the TRP would be the power that would be absorbed by that sphere. 

The total radiated power as function of frequency can be expressed as a double integral over ,  angles and U substituted too total EIRP as:
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where EIRPp1 and EIRPp2 is associated to two orthogonal polarizations of the radiated emission. This expression assumes knowledge about the continuous EIRP distribution for two orthogonal polarizations over the whole sphere and as function of frequency. 

Currently for GSM, UTRA and E-UTRA the radiated power of the wanted signal is specified and tested using TRP as figure of merit. The RF core requirements for UE OTA characteristics can be found in TS 37.144. The requirement does not say anything about who the requirement is tested. The description of how TRP is measured is captured in 34.114.  Traditionally, two main candidates for testing TRP on UEs exists; Anechoic chamber (AC) and Reverberation chamber (RC).

For UEs it is reasonable to believe that the spurious domain reaches up to 140 GHz (maybe even higher), which means that aspects related to transmission losses in the chamber must be studied carefully. 

From a straight definition point of view is EIRP a parameter defined in the far-field region, which will set some requirement on the distance where EIRP is measured with known uncertainty. However, there are means to measure TRP based on EIRP samples in the near-field region (outside the reactive near-field region) by using the concept of probe compensation. The probe compensation takes care of the measurement antenna impact with respect to the fact that the wave is not plane. Observe that for TRP, total radiated power through the whole sphere area does not depend on the distance between the test object and the measurement antenna. This means that for TRP, the distance between the test object and measurement antenna can be considerably less than the far-field criteria for a specific frequency and test object size states. 
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Figure 10.2.2.X-2: Distance to test object
Using the concept of probe compensation TRP can be measured closer to the test object in the region:


[image: image6.wmf]l

l

2

3

2

62

.

0

D

R

D

<

<

 , 

where  is the wave length in meters and D is the maximum linear dimension of the antenna aperture in meters.

In Figure 10.2.2.X-3, the limit between reactive near-field and radiative near-field is plotted in red and the limit between radiative near-field and far-field is plotted in blue for 28 GHz.
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Figure 10.2.2.X-3: Distance to test object
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< end of text proposal >
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