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SECTION 10A-1: AMPLITUDE-MODULATION SOUND BROADCASTING IN EA:DS 5 {LF), 6 MF)
AND 7 (HF)

REPORT 1058

MINIMUM AF AND RF SIGNAL-TO-NOISE RATIO REQUIRED FOR
BROADCASTING IN BAND 7 (HF)*®

(Question 44/10, Study Programme 44B/10)
(1986)

1. Introduction

The RF signal-to-noise ratio at the receiver input depends, apart from other factors, on audio frequency
S/ N ratio for a defined grade of performance. Since the majority of the physiological and psychological factors
ultimately influence only the AF signal-to-noise ratio, a series of subjective listening tests were carried out in India
and the USSR to assess the minimum acceptable value of this ratio, from which the equivalent RF signal-to-noise
ratio at the input of the receiver may also be derived. )

*  The First Session of the World Administrative Radio Conference for the Planning of HF Bapds Allocated to the
Broadcasting Service (WARC HFBC(1)) has already considered the content of the documents mentioned in the reference
and adopted a value of 24 dB for AF signal/noise ratio for planning purposes.
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2 Tests carried out in India [CCIR, 1982-86a]

2.1 Experimental procedure

2.1.1 A variety of pre-recorded programme samples (spoken word, instrumental music, vocal classical
music and western music) played back from a tape deck were mixed with white noise obtained from a
random noise generator. The bandwith setting of the noise generator was kept at 20 kHz. These
programme samples mixed with noise were recorded on a magnetic tape through a filter with a cut-off
frequency of 3 kHz (3 dB attenuation) and an attenuation slope of 24 dB per octave. These filter
characteristics represent the characteristics of an average HF receiver in India. Each sample was recorded
for different combinations of signal-to-noise ratio ranging from 15 dB to 30 dB in steps of 2 dB. The
average level of each programme sample was pre-determined by means of a level recorder. This level was
maintained in the play-back system by using a standard vu-meter calibrated by a steady level tone. The
r.m.s. AF noise was measured by a sound level meter conforming to the specification laid down in
IEC 179-A publications. The signal-to-noise ratio measured with this set-up could be considered as
representing the ratio of the audio frequency signal as measured on a standard vu-meter, to the r.m.s.
noise, for a bandwidth of 3 kHz.

2.1.2 Each recorded sample was reproduced before an audience through a good quality reproducing
system. The listeners were asked to assess whether a particular sample was acceptable to them, keeping in
mind the inherent quality characteristics of HF broadcasting services.

2.2 Analysis and discussion

2.2.1 Minimum acceptable signal-to-noise ratios are shown in Table I and Fig. 1 for different types of
programme. Audio frequency signal-to-noise ratio values of 16 dB, 17 dB and 19 dB were accepted by 50,
70 and 90% of the listeners respectively, for instrumental and western music programmes. For the spoken
word and vocal classical music programmes, values of 17 dB, 19 dB and 21 dB were found acceptable by
50, 70 and 90% of the listeners, respectively. These values of AF signal-to-noise ratio apply to 3 kHz audio
bandwidth under stable conditions.

TABLE 1 — Minimum audio frequency signal-to-noise ratio (dB)
accepted by various percentages of listeners

50% 70% 90%
Instrumental (music Sarod) 16 17 19
Western music (pop song) 16 17 19
Spoken word 17 19 21
Vocal music (classical) 17 19 21

2.2.2 Thus an AF signal-to-noise ratio of 21 dB was determined as the minimum requirement under the
worst conditions.

2.2.3  Further tests were carried out to determine the equivalent S/N ratio at the input of a receiver
whose characteristics were representative of the average characteristics of HF receivers available in India
[CCIR, 1978-82]. A steady RF signal modulated to 30% with 1 kHz tone was fed to the receiver. For an
S/ N ratio of 15 dB to 22 dB at the output, a corresponding S/ N ratio of 24 dB to 31 dB was observed at
the input. The differences between the output and the input S/ N ratio was thus found to be 9 dB. It was
therefore concluded that a value of 30 dB RF S/N ratio may be regarded as an acceptable value for
broadcasting in band 7 (HF).
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