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10.9	TRP measurement grids
10.9.1	General
The TRP or the radiated power is simply the total power radiated by an antenna/EUT. Due to energy conservation, TRP is independent of choice of test distance, apart from measurement errors.
TRPReference is the total power radiated by the antenna of a transmitting device, when non-idealities such as mismatch and losses in the antenna are taken into account. In theory, TRPReference is defined as the integral of the electromagnetic antenna’s radiation pattern over a spherical surface, that is
		


  where S is the Poynting Vector.
· Far Field region:  
The definite integral for TRPReference becomes

 

· Near Field regions

The near field region consists of reactive field and radiating near field. The fields produced by a z directed electric current element at the origin valid for any point in space, are:

 


Where     (intrinsic impedance of vacuum)
Figure 10.9.1-1 does show the error between TRP computed by using the fields of a current element at any point and TRP computed in FF (for the same infinitesimal current element by using the below formula:
 

      where 
[image: error TRP dipole]
Figure 10.9.1-1. TRP error vs range length for an infinitesimal current element


Based on experimental findings on an AAS BS radiation pattern, it is possible to measure power density in near field considering only the magnitude of the tangential part of E field with an acceptable level of accuracy. Thus equation can be expressed as



where  is proportional to the .

The range of radiating near field is defined as


[bookmark: _GoBack]where D is the maximum dimension of the DUT antenna aperture.


In practice, discrete samples of either EIRP orpower density are measured at different directions  over the entire sphere, which are used to numerically approximate the surface TRPReference integral.  The obtained value, TRPEstimate , is an approximation of TRPReference and the difference between them is defined as the TRP systematic error.
TRPsyserr = | TRPEstimate – TRPreference |   (in dB)
When measuring radiated power, at each measurement point for both far field and near field, two partial results for two orthogonal polarizations needs to be measured. These can be the θ (theta) and φ (phi) polarizations or any pair of orthogonal polarizations.

Power measurements can be performed at distance less than 2D^2/λ (the traditional far-field criteria). In following subclauses we describe several spherical sampling grids which can be applied to Power density, and EIRP measurements.
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