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	Summary
Possibilities of regulation and surveillance of FM broadcast deviation and multiplex power are discussed

	Proposal

FM22 is invited to take into account the information in this document when discussing on a revision of Recommendation SM.1268.

	Background

FM22 work programme.


FM broadcast deviation and multiplex power regulation in practice

Recommendation ITU-R BS.412-9 defines limits for the frequency deviation and the MPX power of FM broadcast stations, and Annex 2 of Recommendation ITU-R SM.1268-2 describes measurement methods that enable monitoring stations to measure these parameters. The Recommendation describes only one type of regulation:
a) ± 75 kHz not to be exceeded under any circumstances (due to technical reasons only very small (10‑4 %) relative overshooting time is permitted). This is easy to control. This practice is used by Germany, Austria, Czech Republic and some other countries. 
But we can additionally distinguish at least three more types of regulation:
b) a higher overall (1-10%) relative overshooting time limit is defined. This is also easy to control. This practice is used by Croatia, Lithuania and some other countries.
c) a higher overall deviation limit is defined. This is also easy to control. This practice is used by USA.

d) ±75 kHz not to be exceeded other than for excursions of a pre-determined minimum time. This is complicated to control, special measurement devices are required (ordinary FM deviation analyzers are not suitable). This practice is used by Great Britain and Switzerland.
Document Ofcom Site Engineering Code for Analogue Radio Broadcast Transmission Systems says, that “The maximum frequency deviation applied to the radio-frequency carrier must not exceed ±75 kHz by more than 5 positive-going or 5 negative going excursions in any 5 second period of programme service. Where an excursion above ±75 kHz exceeds 10 msec duration, it shall be divided into discrete 10 msec periods (rounded up) and counted accordingly. Under no circumstances is the deviation to exceed ±80 kHz other than by anomalous behaviour.” It follows from the above-mentioned requirement that maximum possible relative overshooting time is equal to 10‑4 %. It is possible that potential interference mainly is the result of the number of ongoing excursions, and not of simple overshooting time. 
Maybe it would be useful that at least some of the above-mentioned practice would be presented in the Recommendation ITU-R SM.1268.
Influence of programme material on the measurement results

Recommendation ITU-R SM.1268-2 defines the measurement conditions. During the measurements “the transmitter to be judged should be modulated with a representative programme material for that particular transmitter”. It is useful to reject this provision for the following reasons:
• It is often difficult to identify, what programme material is representative for that particular transmitter;

• Practice shows that in many cases there is no obvious relation between the type of programme material (music, speech and etc.) and the frequency deviation value;

• Performing measurements when “the transmitter to be judged is modulated with a representative programme material for that particular transmitter”, it is possible to obtain false results. The explanation of this phenomenon follows. Measurements in Germany have shown (document FM22(14)14) “that, especially when high audio compression is applied, the MPX value is extremely dependent on the programme contents”. 
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FIGURE. MPX power chronogram (document FM22(14)14)
Let’s assume that representative programme material for that particular transmitter is news. Performing MPX measurement at the time, when only news is being broadcasted, we obtain MPX power close to 0 dBr. In the gaps between news music is usually broadcasted, and, as it can be seen from the chronogram, at this particular moment MPX power becomes higher in 4 dBr. 
• Measuring procedure becomes much simpler without this requirement.

Presentation of measurement results
Recommendation ITU-R SM.1268-2 suggests to provide more information, for the deviation is better represented by distribution plot of deviation and accumulated distribution plot of deviation.
It is logical to provide only accumulated distribution plot of deviation, because only this plot is used to determine the percentage of samples exceeding 77 kHz. It is understood that accumulated distribution plot of deviation must be constructed using all deviation samples acquired. The construction of accumulated distribution plot of deviation is a simple mathematical procedure, which does not require separate description is the Recommendation (many devices automatically generate accumulated distribution plot of deviation using measurement results).
The objectives of deviation and MPX power surveillance 
The most commonly seen objectives of surveillance is capturing the facts of violation and requiring Operators to stop the violation. Such a practice does not ensure the possibility to recheck the fact of violation. It is understood that in this case we can ignore the fact that deviation and MPX power are random values. Since usually the measurements are carried out one time in 1-3 months, there is a high possibility that deviation and MPX power limits will be exceeded in the time gaps between the measurements. If we want to ensure the possibility to reproduce the violation in a second measurement at any later time, we should use enforcement threshold. Enforcement threshold is significantly higher than the limit, and the method for its calculation is presented in document FM22(14)05rev1.
On the other hand, as it is described in document FM22(14)14, “Frequency deviation and MPX power limits are absolute which means they are not to be exceeded at any time”. To ensure this requirement, the guard threshold, which is significantly lower than the limit, should be used when evaluating the measurement results. 
Possible calculation method of enforcement and guard thresholds is presented in document FM22(14)05rev1.
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