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A5.3.4.2
Power and Power versus time measurements

Measurement uncertainty of transmitter output  power for GMSK and 8PSK signals: ±1 dB.

In the case of 8PSK, provision is made for power measurement by averaging over multiple bursts or by using an estimation method, see 3GPP TS 05.05, clause 4. The estimation method may be based on measurements of one or more bursts, or part of a burst.

If 8PSK power is measured by averaging over multiple bursts, allowance must be made for variations in burst power as a function of the data. This allowance must be included within the ±1 dB measurement limit. The allowance is related to the number of bursts taken in the average and shall be defined as follows:

Allowance for burst power variation  = 2(/SQRT(N)

Where:
( = the standard deviation of burst power variation for random data (0,2 dB).


(two standard deviations yield a 95 % confidence interval).


N = number of averages.

EXAMPLE:
An average is calculated from 4 bursts. The allowance for burst power variation is 0,2 dB. The accuracy for the power meter should then be better than ±0,8 dB.

If 8PSK power is measured using an estimation method, it shall be demonstrated, using the method described below, that the accuracy of the estimation technique is also ±1 dB.

A test signal is established consisting of properly formatted bursts with midambles and random data in the payload. The long-term average power of this signal is determined by measuring the power over 200 bursts and taking the average (Pavg). The measurement uncertainty of the equipment used to determine the long-term average shall be noted ((P).

The same test signal is then measured using the estimation technique. The difference between the estimated value of long-term average power and the measured long-term average power is noted (Pest). The following inequality shall hold:


|(P| + |(Pavg - Pest)| ≤ 1 dB

For GMSK, measurement uncertainty of power level (relative to peak transmitter carrier power):

	Power level
	Measurement uncertainty

	+6 dB to -7 dB
	±0,25 dB

	-7 dB to -20 dB
	±1,0 dB

	-20 dB to -32 dB
	±2,0 dB

	-32 dB to -45 dB
	±2,0 dB

	-45 dB to -71 dB
	±1,0 dB

	< -71 dB
	±2,0 dB


For 8PSK, measurement uncertainty of  power level (relative to output power):

	Power level
	Measurement uncertainty

	+6 dB to -7 dB
	±0,25 dB

	-7 dB to -16 dB
	±1,0 dB

	-16 dB to -32 dB
	±2,0 dB

	-32 dB to -45 dB
	±2,0 dB

	-45 dB to -71 dB
	±1,0 dB

	< -71 dB
	±2,0 dB


NOTE:
Due to the method of measurement (downconversion to I/Q baseband / filtering / A/D conversion / postprocessing) several uncertainties occur. The sources are:

a)
absolute level uncertainty;

b)
filter ripple,

I/Q gain imbalance,

I/Q imperfect quadrature;

c)
A/D conversion (resolution),

I/Q offset.



Items under b) and c) affect the individual samples and can be observed as a "ripple" in the horizontal part of the power time mask.


Items under b) are uncertainties which are proportional to the signal measured.


Items under c) are constant amounts of uncertainty, independent of the signal measured.


The item a) moves the entire power time template up or down.


The uncertainties b) and c) are added to the measured signal as an uncorrelated interferer.


The above mentioned absolute measurement uncertainty refers to a). The table covers uncertainties b) and c).

Uncertainty of time measurement

The relative timing uncertainty of the transition point:

-
symbol 13 to 14 in the midamble (normal burst);

-
end of the sync sequence (access burst);

is ±1/8 symbol.

Timing uncertainty of the measurement samples in the vertical part of the power time mask are displayed as marked fields in the figure A5.3-1.
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