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1. Introduction

In the UE Antenna telephone conference of 6 February 2007 there was a discussion on estimated measurement uncertainty for TRP and TRS [3]. This document gives typical values of measurement uncertainty for TRP/TRS with a test system used in CTIA certified tests (R&S TS8991) and a suitable anechoic chamber.

2. Derivation of TRP and TRS measurement uncertainties

The OTA measurement procedures recommended by CTIA are defined in the Test Plan for Mobile Station Over the Air Performance [1]. This test plan defines the methods for calculation of the measurement uncertainty, see section 7 and appendix G of [1] for further instructions for calculating standard uncertainty values.
As laid out in the CTIA specification, the measurement uncertainty calculation consists of a reference measurement and the later DUT measurement. The reference measurement enables to determine the uncertainty of the path loss correction. For the DUT measurement two measurement modes – Total Radiated Power (TRP) and Total Isotropic Sensitivity (TIS) – have to be considered. Note that TIS is just the CTIA naming for TRS.
The combined standard uncertainty of each measurement (DUT measurement and reference measurement) is derived from all individual measurement uncertainties contributing to this measurement, following the procedure explained in [1].
The overall combined standard uncertainty 
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 is then calculated from the combined standard uncertainty of the DUT measurement 
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 and the one of the reference measurement 
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From this, the expanded uncertainty 
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 is calculated as 
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 for a 95% confidence level where 
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 under the assumption that the probability distribution of the combined standard uncertainty is Gaussian.

3. Typical value of measurement uncertainties for TRP and TRS

Table 1 gives typical values of measurement uncertainties for TRP and TRS at two frequencies used by cellular systems. Note that the uncertainty contribution due to the quality of the quiet zone (i.e. reflectivity level of the anechoic chamber) is a major component of the overall combined standard uncertainty.
Table 1: Overall combined standard uncertainty 
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 for TRP and TRS at 836 and 1880 MHz.
	
	at 836 MHz
	at 1880 MHz

	TRP
	0.86 dB
	0.86 dB

	TRS
	0.97 dB
	0.95 dB


The values of the combined standard uncertainty for TRP/TRS in Table 1 are aligned with the measurement uncertainty given in [2], i.e. 0.89/1.1 dB.
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