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FOREWORD

This amendment has been prepared by sub-committee 12E: Radio relay and satellite
communication systems, of IEC technical committee 12: Radiocommunications.

The text of this amendment is based on the following documents:

FRIS Report on voting  

12E/255/FDIS 12E/264/RV D

Full information on the voting for the approval of this amendment can be found in the report on
voting indicated in the above table.

Page 3

CONTENTS

Replace the existing title of clause 5 by the following:

5 Measurement of dynamic fading effects

5.1 Definition and general considerations

5.2 Method of measurement

5.2.1 Sweep of the notch offset frequency

5.2.2 Sweep of the relative echo amplitude

5.3 Presentation of results

5.3.1 Sweep of the notch offset frequency

5.3.2 Sweep of the relative echo amplitude

5.4 Details to be specified

Page 5

Add the titles of the following new figures:

10	 Schematic for the measurement of dynamic fading effects

11a	 Illustration of sweep waveform for the measurement of the system sensitivity to
dynamic fading: sweep of the notch effect frequency

i i b	 Graphical representation of the relative system sensitivity to dynamic fading: sweep of
the notch offset frequency

12a	 Illustration of sweep waveform for the measurement of the system sensitivity to
dynamic fading: sweep of the relative echo amplitude

12b	 Graphical representation of the relative system sensitivity to dynamic fading: sweep of
the relative echo amplitude
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Page 23

Replace the title and text of clause 5 by the following new title and text:

5 Measurement of dynamic fading effects

5.1 Definition and general consideration

The radio channel, being subject to multipath propagation, is not time-invariant. Therefore it is
important to evaluate the ability of the system to cope with fast events (movements of notches)
in the channel by simulating rapid changes of propagation conditions.

The general approach in testing system sensitivity to dynamic selective fading is firstly to
sweep the notch offset frequency while slowly increasing the notch depth, and secondly to
sweep the relative echo amplitude while slowly decreasing the magnitude of the notch offset
frequency (see figure 10).

5.2 Method of measurement

The basic arrangement for this measurement is derived from that in the measurement of the
signature as shown in figure 3.

5.2.1 Sweep of the notch offset frequency

This method allows the behaviour of the system to be tested as the notch crosses the radio
channel.

The notch offset frequency is swept with a triangular waveform in order to maintain a constant
speed over the band under consideration (see figure 11a). The sweep width is chosen to be
large enough (e.g. twice the symbol rate) to include the outage signature (measured as in 3.2),
and to avoid the possible measurement errors due to the discontinuities at the edges of the
sweep range.

The measurement is carried out by slowly increasing the notch depth B from a small value until
the BER averaged over several sweep periods reaches the outage value and the correspond-
ing notch depth is noted. The measurement should be carried out at several sweep speeds and
for both minimum-phase (MP) and non-minimum-phase (NMP) situations.

5.2.2 Sweep of the relative echo amplitude

This method allows the behaviour of the system to be tested as the MP/NMP boundary is
crossed.

The relative echo amplitude (b) is swept with a triangular waveform. The sweep width is chosen
to be large enough to include the signature and over both MP and NMP situations (e.g. b = 0,5
to 2), and to avoid possible measurement errors due to the discontinuities at the edges of the
sweep range. In order to achieve the same notch speed variation for the MP and NMP partial
sweeps, it is necessary to vary 1/b (rather than b) linearly with time during the NMP half-cycle
(see figure 12a).
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The measurement is carried out by slowly reducing the magnitude of the notch offset frequency
from a large value until the BER averaged over several sweep periods reaches the outage
value and the corresponding notch offset frequency is noted. The measurement should be
carried out at several sweep speeds and for both positive and negative notch offset
frequencies.

NOTE — The nature of the sweep may be quantized and a controller external to the fading simulator may be
necessary in order to program the triangular sweep waveform of the relative echo amplitude.

5.3 Presentation of results

5.3.1 Sweep of the notch offset frequency

The results are presented graphically in a coordinate system showing the notch depth which
gives rise to a BER (detected and averaged over several sweep periods) exceeding the outage
criterion. Figure 11b shows an example of this presentation. AB is the notch depth degradation
at the specified speed Vx with respect to the notch depth corresponding to the minimum sweep
speed (Vmin) applicable during the test. Since the BER is averaged over several sweep
periods, Vmin will depend on the maximum integration period chosen for the BER evaluation.

5.3.2 Sweep of the relative echo amplitude

The results are presented graphically in a coordinate system showing the notch offset
frequency (fn) which gives rise to a BER (detected and averaged over several sweep periods)
exceeding the outage criterion. Figure 12b shows an example of this presentation. Af is the
notch offset frequency degradation at the specified speed Vx with respect to the notch offset
frequency corresponding to the minimum sweep speed (Vmin) applicable during the test.

Since the BER is averaged over several sweep periods, Vmin will depend on the maximum
integration period chosen for the BER evaluation.

5.4 Details to be specified

The following shall be included, as required, in the detailed equipment specification:

a) Main system data, e.g. bit-rate, modulation format.
b) Outage signature mask.

c) Ports between which the two-path simulator is to be inserted.
d) BERL (Bit Error Ratio Limit), sync loss or AIS respectively.
e) Two-path delay difference.

f) Type of equalizer used in the system.
g) Test signal from the pattern generator.
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Specifically for the sweep of the notch offset frequency:

h) Notch depth at a specified speed for which the outage criterion is exceeded.

i) Sweep width (including the outage signature), e.g. ± X MHz.

j) Maximum speed, e.g. Y MHz/s.

k) Statement of the type of simulation (MP or NMP).

Specifically for the sweep of the relative echo amplitude:

I) Notch offset frequency at a specified speed for which the outage criterion is exceeded.
m) Sweep width (including the outage signature) defined by MIN(b).
n) Maximum speed, e.g. Z 1/s.

o) Statement of the type of simulation (positive or negative notch offset frequency).

Page 37

Add the following new figures:

A

2 —

MP

1 »>	 Outage signature

B B

NMP

0,5 —

A

0 —

0	 +	 IEC 01556

A = Sweep of the notch offset frequency (fa)
B = Sweep of the relative echo amplitude (b)

Figure 10 – Schematic for the measurement of dynamic fading effect
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