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FOREWORD

This amendment has been prepared by IEC technical committee 102: Equipment used in
mobile sevices and satellite communication systems.

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

FDIS Report on voting

102/8/FDIS 102/18/RVD

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

Add, on page 5, the following items:
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5.3  Selective fading signature

Add the following new text:

5.3.1  General considerations

Digital radio-relay systems designed for the transmission of high bit rates are susceptible to
selective fading due to multipath propagation. This results in a BER which is higher than that
which would be caused by flat fading of the same mean value.
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60835-2-4 Amend. 1  IEC:1997 – 5 –

In order to assess the sensitivity of the radio-relay system to the effects of multipath
propagation during acceptance or type test, a "two-ray fading simulator" can be used in the i.f.
or r.f. path of the receiver. Signatures measured with this simulator, as explained in the next
subclause, are suitable for the comparison of different digital radio-relay systems and adaptive
equalizers in their sensitivity to multipath fading, and also for predicting outage time due to
selective fading in the field.

In the simplified block diagram of the two-ray fading simulator shown in figure 5, the i.f. or r.f.
input signal is split into a direct path and a delayed path, simulating the direct and reflected
signal components. The i.f. or r.f. output signal is derived by the combination of these two
components. The voltage transfer function of the simulator, normalized to the gain of the direct
path, can be expressed as:

| H(f) | = [ 1 + b2 - 2b cos 2 π (f - f0) τ ]1/2

where

b is the ratio of amplitudes of the delayed and direct path output signals;

τ is the delay which can be either positive, when the direct path signal is of higher amplitude
than the delayed path signal, or negative when it is lower (minimum or non-minimum phase,
respectively).

This periodic function has minima at frequencies for which 2π(f - f0) τ = 0, 2π, 4π,... so the
separation between these points is 1/τ, and the displacement of the nearest minimum from the
channel band centre is f0 (see figure 6).

To generate a single minimum value or notch within the channel band (which is the usual case
during selective fading conditions), a delay time resulting in a notch separation much higher
than the channel bandwidth is chosen. A commonly used value is τ = 6,3 ns, giving a
separation of 1/τ = 158,4 MHz.

Figure 5 shows the functional arrangement of the simulator. The notch depth and the notch
frequency displacement f0 from the band centre are adjustable to simulate the uneven
amplitude response corresponding to selective fading conditions. The notch depth is controlled
by adjusting the amplitude of the delayed and/or direct signal, while f0 is controlled by phase
adjustment. The notch tuning range should cover the channel bandwidth which depends upon
the bit-rate transmitted and upon the type of modulation.

5.3.2  Method of measurement

The test arrangement for measuring signatures is the same as that shown in figure 3 for BER
measurements except that the two-ray simulator is placed either at the r.f. or i.f. input of the
receiver (see IEC 60835-2-8).

With a direct path only, i.e. high attenuation in the delayed path resulting in a flat response,
nominal receiver input level corresponding to no fading is set (minimum phase). Following this
adjustment, two measurement methods are possible.

Method 1

The notch offset frequency is set to several fixed values in the transmission band, and at each
frequency, the notch depth is gradually increased until the specified threshold BER is reached,
and this notch depth is noted.
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Method 2

The notch depth is set to several fixed values, and for each notch depth, the notch offset
frequency is gradually decreased, starting from outside the transmission band, for both positive
and negative offset frequencies, until the specified threshold BER is reached, and these two
notch offset frequencies are noted.

Method 2 gives more accurate results for large offset frequencies where the variation of notch
depth with frequency is large, whereas Method 1 is more accurate for small offset frequencies
where this variation is small.

The same measurements should be carried out also when the delayed path signal level is
higher than the direct path signal level, i.e. for the non-minimum phase case.

Signature measurements are normally carried out at a nominal receiver input level to minimize
the effect of thermal noise, and should be performed both by increasing and decreasing the
notch depth at fixed frequencies (Method 1), and by increasing and decreasing the frequency
of fixed depth notches (Method 2), in order to identify any hysteresis effects.

5.3.3  Presentation of results

The results of the signature measurement should be presented graphically by plotting the notch
depths in decibels which produce the specified BER as a function of notch frequency
displacement from the band centre, for both minimum phase and non-minimum phase
conditions (see figure 7).

5.3.4  Details to be specified

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

a) receiver input level, dBm;

b) bit rate;

c) pseudo random sequence length;

d) measurement time of BER;

e) threshold BER, e.g. 10–3;

f) delay time to be used in the simulator e.g. 6,3 ns;

g) notch frequency displacement range (e.g. ±15 MHz) (Method 1);

h) required minimum notch depth in decibels, in the above notch frequency displacement
range, resulting in the threshold BER stated in e) above;

I) notch depth (e.g. 12 dB) (Method 2);

j) required minimum notch frequency range, with the above notch depth, resulting in the
threshold BER stated in e) above;

k) statement of minimum or non-minimum phase condition.
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Page 39

Insert the following new figures:

Figure 5 – Functional arrangement of the two-ray fading simulator

Figure 6 – Wideband frequency characteristic of the two-ray i.f. fading simulator

IEC   1 518/97

IEC   1 519/97
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