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--------- start of change ----------
10.8	TRP measurement
10.8.1	General
The TRP or the radiated power is simply the total power radiated by an EUT, as in clause 5.1.1. In theory, due to energy conservation, TRP is independent of choice of test distance..
In theory, TRPReference is defined as the integral of the EUT’s far field radiation pattern over a spherical surface, that is
	
where  is the radiation intensity at each angle in watts per Steradian. In the far field, the radiation intensity can be defined as
	
Thus the definite integral for TRPReference becomes
	 
Since EIRP is defined only in the far field,  some occasions the power measurements can be performed at distances less than 2d2/λ (the traditional approximate far-field distance ).,  It may be 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 assuming far field conditions. Thus equation can be expressed as
	
where   and     (intrinsic impedance of vacuum). 
The minimum distance between the measurement antenna and the smallest sphere enclosing the EUT must be at least 2λ. More details about the necessary conditions for accurate power density measurements close to EUT are included in Annex G.
In practice, discrete samples of EIRP or power 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 summation error.
	TRPsyserr = | TRPEstimate – TRPreference |   (in dB)
When measuring radiated power, at each measurement point, two partial results for two orthogonal polarizations needs to be added. These can be the θ and φ polarizations or any pair of orthogonal polarizations.
The distribution of sampling points on the spherical surface depends the type of sampling grids applied. In following subclauses we describe several spherical sampling grids which can be applied to EIRP or power density measurements. 
10.8.2	TRP measurement grids

----------end of changes ----------


--------- start of new annex ----------
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ANNEX G:
Power density measurements close to EUT
This annex contains guidelines for measurement of power density flux on a sphere surrounding the Equipment Under Test (EUT). The rationale for using a small test distance (compared to the far-field of EUT) is that any amount of power that radiates from the EUT also will radiate through any sphere enclosing the EUT, i.e., energy conservation.
[bookmark: _Hlk510803877]Power flux density based on measurement of tangential electric field components can be used for correct TRP assessment [31]. For accurate power density assessment, the following conditions need to be met: 
1. The test distance shall be at least the far-field distance of the measurement antenna, i.e., .
2. The measurement antenna shall sample an approximately constant field.
3. The test distance must be at least two wavelengths from the the smallest sphere enclosing the EUT.
The second criterion is quantified as:
 			(G-1)
where Rsph is the radius of the smallest sphere enclosing the EUT. Furthermore, eq (G-1) sets a minimum test distance for a given measurement antenna size w [31] .

[image: ]
Figure G-1: The measurement distance and the dimensions of EUT and MA.

Example: for assessing TRP using power density data close to EUT, consider the patterns in Figure G-2, which are sampled at (a) 0.75 m, (b) 2.5 m and (c) 30 m from the same EUT. The far-field distance of the EUT is 30 m. The angular patterns vary with distance, but the full-sphere integration for TRP deviates less than 0.065 dB. The lower power density levels in the lower figure are balanced by the larger total area of the measurement sphere.
[image: ]
Figure G-2: Angular power density patterns measured at (a) 0.75 m, (b) 2.5 m and (c) 30 m from the EUT [31]. 
--------- end of new Annex ----------
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