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modulated by 1000 Hz tone,
22,5 kHz deviation (30%),

300 kHz from desired.,
Power level is 35dB greater
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Power level is 35dB greater
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T Ree 41242

SECTION 10B: FREQUENCY-MODULATION SOUND BROADCASTING IN BANDS §& (VHF)
AND 9 (UHF) »

Recommendations and Reports

RECOMMENDATION 412-2*
STANDARDS FOR FM SOUND BROADCASTING AT VHF

(1956 - 1959 - 1963 - 1974 ~ 1978)
The CCIR

UNANIMOUSLY RECOMMENDS

that for frequency-modulation sound broadcasting in band 8 (VHF):
1. the maximum frequency deviation should be either + 75 kHz or + 50 kHz;

2. the pre-emphasis characteristic should be defined as a curve rising with frequency in conformity with the
admittance of a parallel combination of a capacitance and a resistance having a time constant of either 50 or
75 us;

3. in the absence of interference from industrial and domestic equipment:

31 a field strength (measured 10 m above ground level) of at least 50 uV/m can be considered to give an
acceptable monophonic service;

3.2 a field sirength of at least 250 uV/m (measurcd 10 m above ground level) can be considered to give an
acceptable stereophomc (pilot-tone system, as defined in Recommendanon 450) service if a directional antenna
with appreciable gam is used;

4. in the presence of interference from industrial and domestic eqhipmem ** a satisfactory service requires a
median field strength (measured 10 m above ground level) of at least:
4.1 for the monophonic service

— 0.25 mV/m in rural areas,

— 1 mV/m in urban areas,

— 3 mV/m in large cities;

42 for the sterepphonic service

— 0.5 mV/m in rural areas,

— 2 mV/m in urban areas,

—~ 5 mV/m in large cities;

S. the radio-frequency protection ratios required:

5.1 to give satisfactory monopbom'c reception for 99% of the time, in systems using a maximum frequency
deviation of = 75 kHz, are those given by the Curve M2 in Flg 1. For steady interference, it is desirable to
provide the higher degree of protection, shown by the Curve M1 in Fig. 1.

The corresponding values for systems using a maximum frequency deviation of =+ 50 kHz are given in
Fig. 2.

The protection ratios at important values of the frequency spacing are also given in Table I.

-_—

The Director, CCIR is requested to bring this Recommendation to the attention of the IEC, so that it may inform
manufacturers of FM receivers accordingly. Serious difficulties have been encountered in introducing stereophonic FM
services planned according to the standards given in this Recommendation. Special attention should be directed to § 5.3
which sets out the problems which will arise if the required design characteristics of such receivers are not met.

For limits of radiation from such equipments refer to the relevant CISPR Recommendations.
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FIGURE 1 — Radio-frequency protection ratio required by broadcasting
services in band 8 (VHF) at frequencies between 87.5 MHz
and 108 MHz using a maximum frequency deviation of + 75 kHz
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FIGURE 2 Radto-frequency protection ratios for monophonic sound broadcasting in band 8 ( VHE} at frequencies

below 87.5 MHz using a maximum frequency deviation of + 50 kHz

Tropospheric interference (protection for 99% of the time)

TABLE1

23

oc
N

Radio-frequency protection ration (dB)

ng;ngiy Monophonic Stereophonic
(kHz)
Steady Tropospheric Steady Tropospheric
interference interference interference interference
0 36 28 45 37
25 31 27 51 43
50 24 22 51 43
75 16 16 45 37
100 12 12 33 25
150 8 8 18 14
200 6 6 7 1
250 2 2 2 2
300 -7 - -1 -7 -7
350 -15 -15 -15 -15
400 -20 -20 -20 -20
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5.2 to give satisfactory stereophonic reception for 99% of the time, for transmissions using the pilot-tone
system and a maximum frequency deviation of =+ 75 kHz, are given by Curve S2 in Fig. 1. For steady
interference, it is desirable to provide a higher degree of protection, shown by Curve S1 in Fig. 1. The protection
ratios at important values of the frequency spacing are also given in Table I.

53 The protection ratios for stereophonic broadcasting assume the use of a low-pass filter following the
frequency-modulation demodulator designed to reduce interference and noise at frequencies greater than 53 kHz.
Without such a filter or an equivalent arrangement in the receiver, the protection ratio curves for stereophonic
broadcasting cannot be met, and significant interference from transmissions in adjacent or nearby channels is
possible.

Note 1. — In determining the characteristics of the filters whose phase response is important in the preservation

of channel separation at high audio frequencies, reference should be made to Report 293-4, particularly Table 1
and Figs. 2, 3 and 4.

Note 2. — The protection ratios for steady interference provide approximately 50 dB signal-to-noise ratio (r.m.s.
weighted, reference signal at maximum frequency deviation). : .

Note 3. — It should be noted that a modulation compression of the interfering signal of, for example, 6 dB may
require an increase in the protection ratio of about 6 dB, when the frequency spacing is of the order of 100 kHz.
In consequence, the use of modulation compression would increase the effect of interference to other stations,
especially at a separation of 100 kHz.

RECOMMENDATION 419

DIRECTIVITY OF ANTENNAE IN THE RECEPTION OF BROADCAST
SOUND AND TELEVISION

(1963)

(The text of this Recommendation will be found in Section 11D of Volume X1.)
RECOMMENDATION 450
SYSTEMS FOR FREQUENCY-MODULATION STEREOPHONIC
BROADCASTING IN BAND 8 -(VHF) .
~ (1966)
The CCIR,
CONSIDERING

@ that it is technically possible to transmit stereophonic programmes by a single frequency-modulation
transmitter; :

o) that, as far as possible, the introduction of these transmissions should not impair any aspects of existing
monophonic reception; _

(c) that such transmissions should be capable of i‘endering a high quality of stereophonic reproduction; ‘

(@) that several systems exist that fulfil these requirements and are compatible within the definition contzined
in Question 15/10;

(e that theoretical studies as well as experiments have been carried out with a2 number of these systems;
©® that favourable operational results have been obtained with only two of the systems (see Report 300-4);
@ that intercontinental standardization would enhance the development of stereophonic broadcasting,

UNANIMOUSLY RECOMMENDS

that stereophonic transmissions in band 8 (VHF) should be made, using one of the two systems defined by
the following specifications which concern components of the signal used to frequency-modulate the transmitter;

1. Polar-modulation system
(maximum frequency deviation: = 50 kHz or * 75 kHz).
1.1 a compatible signal, M, equal to one half of the sum of the left-hand signal, A, and the right-hand signal,

B, produces deviation of the main carrier by not more than 80% of the maximum frequency deviation for
monophonic transmission; =
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