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Introduction 
Annex 18 to the Chair’s Report on the 2024 meeting of Working Party 1A (Doc. 1A/43 of 4 July 
2024) contains a preliminary draft revision of Recommendation ITU-R SM.328-11, "Spectra and 
bandwidth of emissions". The preliminary draft of new section 5, "Features of the necessary 
bandwidth", proposes to state that necessary bandwidth is a system characteristic of the transmitter-
to-receiver signal channel, i.e. it applies to the transmitter and to the receiver. In support of this 
proposal, footnote 1 to new section 5 cites a passage from the 1947 edition of the Radio Regulations 
(RR) which indicates that the necessary bandwidth is for the transmitter and the receiver. 
Recent reviews have shown that a similar provision exists in the recent 2020 edition of the RR, as 
illustrated by the following points therein: 
3.12 Receiving stations should use equipment with technical characteristics appropriate for 
the class of emission concerned; in particular, selectivity should be appropriate having regard to 
No. 3.9 on the bandwidths of emissions. 

3.9 The bandwidths of emissions also shall be such as to ensure the most efficient 
utilization of the spectrum; in general this requires that bandwidths be kept at the lowest values 
which the state of the technique and the nature of the service permit. Appendix 1 is provided as 
a guide for the determination of the necessary bandwidth. 

RR Appendix 1 (Volume 2), "Classification of emissions and necessary bandwidths", in § 2, 3.1) 
refers to Recommendation ITU-R SM.1138-3, "Determination of necessary bandwidths including 
examples for their calculation and associated examples for the designation of emissions", which is 
incorporated into the RR by reference and published in Volume 4 thereof. 
Accordingly, in view of No. 3.12 from the current edition of the Radio Regulations (with its 
reference to No. 3.9 and to Appendix 1), the content of the proposed new section 5 can be presented 
as a clarification of provisions of the Radio Regulations with regard to the necessary frequency 
band applying not only to the transmitter but also to the receiver. At the same time, the content of 
the new section 5 will also make it possible to indicate certain restrictions in the application of the 
provisions of No. 3.12. 
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This should make it possible to speed up significantly the adoption by Working Party 1A of the 
proposed modifications to Recommendation ITU-R SM.328-11, which have been under 
consideration since 2021.  
The proposed changes to the preliminary draft new section 5 of Recommendation ITU-R 
SM.328-11 are given in the Annex. Proposed new text is highlighted in turquoise. 

 
 

Annex: 1 
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ANNEX 

5 Features of the necessary bandwidth 
The concept of necessary bandwidth is basically the bandwidth minimally “necessary” to convey 
the required information at a sufficient rate and quality under specified conditions, for a given class 
of emissions. It is a theoretical value and the equations in relevant SM-series Recommendations 
provide the information to calculate this, based on class of emission. It can be noted that the 
necessary bandwidth differs from the occupied and x dB bandwidths. The occupied and x dB 
bandwidths directly characterize the emission spectrum of the transmitter, while the necessary 
bandwidth can be considered as a system characteristic and represents parameters of the entire radio 
channel from the transmitter modulator to the receiver demodulator. The definition of the necessary 
bandwidth (No. 1.152 of the RR) is not directly related to the emission spectrum, but it is related to 
the spectrum only indirectly through the class of emission which in turn characterizes the emission 
spectrum only in a very broad sense. 
If for a certain specific class of emission the intermediate frequency (IF) pass band of the receiver is 
narrower than the relevant necessary bandwidth, the quality of the signal at the reception may be 
reduced, similarly, to some extent, as it would happen in the case of emission narrower than 
"optimal" at the transmitter output (see Figure 1). If the radio channel contains repeaters, the width 
of the through-pass frequency response of each repeater, in order to avoid distortions, should not be 
less than the necessary bandwidth, that is fulfilled by all operating radio lines.  
The above clarifies the provisions set out in RR No. 3.12 (with a reference to RR No. 3.9). 
Nevertheless, there may be some cases where the receiver bandwidth does not necessarily have to 
match the necessary bandwidth of the emission. Consequently, while the concept of necessary 
bandwidth could be considered at the receiver as well as the transmitter, the receiver bandwidth 
shouldneed not always be constrained by the necessary bandwidth of the emission. Exceptions 
should be examined on an individual basis. 
Considering these points, there may be a desire to compare necessary bandwidth with occupied 
bandwidth to evaluate efficiency. The necessary bandwidth is a system characteristic1, unlike the 
occupied and x dB bandwidths, it cannot be directly counted on the emission spectrum of the 
transmitter. The reconciliation of the necessary bandwidth and the emission spectrum couldcan only 
be made indirectly as follows. The value of the necessary bandwidth is calculated by the formula 
for the class of emission in question in accordance with Recommendations ITU-R SM.1138 and 
ITU-R SM.853 or Report ITU-R SM.2048 (where the class of emission in question is presented), 
see also section 3. Then the obtained value is superimposed on the emission spectrum and this 
determines the initial points of out-of-band emissions at both sides of the spectrum (see Figure 1). 
Based on these points, the relative powers of out-of-band emissions are determined by integration, 
the obtained data are compared with the normalized value of β/2% for this class of emission 
(usually β/2 = 0.5%), and by this it can be concluded whether the emission is "optimal". Due to the 
complexity of this process measurements of occupied or x dB bandwidths are used in practice in 
accordance with their definitions. 

_________________ 

____________________ 
1 The concept “necessary bandwidth” was first time describedmentioned in the ITU Radio 
Regulations, 1948 edition as “The width of the frequency band which is necessary in the overall 
system, including both the transmitter and the receiver, for the proper reproduction at the receiver of 
the desired information, does not necessarily indicate the interfering characteristics of an emission.”  


