Radiocommunication Study Groups

Received: 22 May 2025 Document 1C/50-E
22 May 2025
Subject: Chapter 1 of the ITU English only

Spectrum Monitoring Handbook

Russian Federation

PROPOSED MODIFICATIONS TO THE PRELIMINARY DRAFT REVISION OF
CHAPTER 1 OF THE ITU SPECTRUM MONITORING HANDBOOK

Spectrum monitoring as a key function of a spectrum management system

Introductory remarks

The proposed material is intended for consideration by the WP 1C Rapporteur Group on developing
a new edition of the ITU Handbook on Spectrum Monitoring.

The Group has prepared a preliminary draft revision of Chapter 1 of the Handbook "Spectrum
management as a key function of a spectrum management system" (See Document 1C/30, Annex 2)
indicated in the Rapporteur’s Report (Document 1C-RG-SMH/54 dated April 8, 2025).

Some useful changes were introduced into the new text, and it was better structured. At the same
time, it seems that several more useful clarifications can be made to the text. This concerns the
following.

— Chapter 1, as well as the entire Handbook, deals with the concepts of "radio system",
"radio equipment", etc., but the composition of these systems and equipment is not clearly
presented in the document. In particular, Chapter 1 does not mention industrial, scientific, and
medical (ISM) installations as an integral part of radio equipment. Further in other chapters of the
Handbook, some information about the spectrum monitoring of ISM installations is given but in a
shortened manner. It is proposed at the very beginning of Chapter 1 to give a clear description of
the composition of radio equipment under consideration. In relation to ISM installations, it is useful
to clarify that the spectrum management system and its monitoring subsystem deal only with that
part of such installations that intentionally or unintentionally emits radio waves.

— In sections of Chapter 1 concerning spectrum monitoring and inspection, it seems useful
to indicate the main difference between these two parts of the general spectrum management system
in a clear manner. It consists in the fact that spectrum monitoring is carried out remotely, and
inspection is carried out directly at the site of the inspected radio equipment. As a result, there is a
difference in the volume of data that can be obtained as a result of spectrum monitoring and
inspection. In the first case, data can be obtained only on those technical and operational
characteristics that are associated with the emission of the monitored radio equipment. The
inspection can provide comprehensive data on all technical and operational characteristics of the
inspected equipment.
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— In section 1.2.3 "Economic aspects" only issues that relate to the spectrum pricing are
considered, but no attention is paid to the economics of development the spectrum management
system itself. It is suggested to provide here, as a minimum, a link to Annex 1 to the Handbook,
where this topic is discussed in detail.

— In the list of ITU-R documents for this Chapter 1, in the part concerning
Recommendations, references are made to Recommendations ITU-R SM.328, ITU-R SM.329 and
ITU-R SM.1541 related to the spectral characteristics of transmitter emissions. Despite the
importance of these Recommendations as such, they are very specific and hardly correspond to the
main content of Chapter 1, which contains the information on the most general characteristics of the
spectrum management system and spectrum monitoring as a part of this system. At the same time,
other Recommendations of the SM series, which correspond to a much greater extent to the main
content of Chapter 1, some of which are directly mentioned in the text of Chapter 1, are not
included in the list. It is proposed to make appropriate replacements and additions to the list of
Recommendations. This also applies, although to a lesser extent, to the list of Reports. All ITU-R
documents mentioned in the text should be reflected in this list.

— It seems useful to make minor editorial changes to the texts of the considered sections
of Chapter 1.

The proposed changes are given in Annex 1.
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ANNEX 1

Proposed modifications to the preliminary draft revision of Chapter 1 of the
Handbook “Spectrum monitoring as a key function
of a spectrum management system”

1. Amend the first paragraph of section 1.1 as follows:

1.1 Overview of Spectrum management

Spectrum management is the overall process of regulation, coordination and utilization of the radio
frequency spectrum, including the application of administrative, scientific and technical procedures
necessary to ensure the orderly development and deployment of radiocommunication equipment
and services without causing interference. Spectrum management deals to one degree or another
with any transmitting and receiving radio equipment as well as to industrial, scientific and medical
(ISM) installations that intentionally or unintentionally emit radio waves. Some of the materials in
this Handbook related to radio transmitters, especially in the area of interference resolution, also
concern emitting ISM installations.

The rest of the section remains unchanged.

2 Amend section 1.1.7 as follows:
1.1.7 Spectrum monitoring

Spectrum monitoring is one of the key components of spectrum management that involves the
observation and analysis of the radio frequency spectrum to provide information on the status of its
usage. They are the procedures, processes and steps that ensure that the frequency spectrum is free
from interference, and services are operating with required quality. Monitoring may also detect the
use of sub-standard devices and equipment that may cause degradation in performance or harmful
interference.

Spectrum monitoring, as an important part of the entire spectrum management system, deals with
the same set of radio equipment as the system itself, with the exception of radio receiving means. A
specific feature of spectrum monitoring that distinguishes it from inspection is the fact that it is
carried out remotely using fixed, transportable and mobile stations, as well as portable hand-held
measuring equipment, without informing the owner or user of the monitored radio equipment on
this action. As a result, monitoring makes it possible to determine only those technical and/or
operational characteristics of the monitored radio equipment that are somehow related to its
emission. Moreover, not even all emission-related parameters can be directly determined by
monitoring. An example is such important licensed parameters of radio transmission equipment as
the power of the transmitter, as well as the height and gain of its antenna. This is due to the fact that
the field strength measured at the receiving point of the monitoring station, among other conditions,
is a joint function of all these three parameters and it is impossible to subdivide the influence of
each of them separately. All characteristics that are subject to monitoring are described in this
Handbook.

The purpose of spectrum monitoring is to ensure an efficient spectrum management process in
general, including frequency assignment, planning, and licensing functions while minimizing
interference. Spectrum monitoring is performed with radio monitoring systems, equipment, and
tools to:

— detect the sources of radio emissions identify the users;
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— measure the technical and operational characteristics of radio systems to verify
compliance with the authorized terms and conditions;

— detect, identify, and locate the source(s) of radio emissions causing interference;

— detect and locate of unauthorized radio equipment and possible participation in
preventing its operation;

— produce data on the effectiveness of spectrum management policies; and

— detect anomalies that affect the performance of radio communication systems.
Spectrum monitoring results include:

— channel and band usage;

— channel availability;

- technical characteristics of radio emissions (frequency, bandwidth, modulation, electric
and magnetic strengths);

— location of radio transmitters or emitting ISM installations;
— identity of radio stations; and
— spectrum occupancy.

Spectrum monitoring information is necessary in practice because the authorized use of the
spectrum may be different from the actual usage. This may be from misuse due to the complexity of
the equipment, interaction with other equipment, a malfunction of equipment, or deliberate misuse.

The use of the spectrum occurs around the clock throughout the year, whether locally, regionally, or
globally hence spectrum monitoring should also be continuous if the purposes and goals of
monitoring are to be appropriately fulfilled.

An important role of spectrum monitoring services is to investigate, monitor and address excessive
uses of the operational capacity of frequency bands and channels, measuring the intensity of the
electromagnetic field and submitting it in accordance with the recommendations of the World
Health Organization.

It is also important to consider the general appearance of new monitoring or radiocommunication
stations when expanding coverage or establishing new installations in existing networks or licensing
new companies.

The monitoring results can serve as a trigger for an inspection of the radio equipment under
consideration.

3 Insert the following new paragraph at the beginning of section 1.1.8:
1.1.8 Inspection of radio installations

Unlike monitoring, inspection is carried out directly at the site of the inspected radio equipment in
the presence of the owner or user of the equipment with the possible connection of measuring
equipment to the feeder of the radio transmitter or to the emitting element of the ISM installation.
Appropriate couplers must be used to make connections to feeders of powerful transmitters. Based
on the results of measurements, a detailed survey of the inspected equipment and a study of the
relevant documentation, it is possible to obtain comprehensive information on all technical and
operational characteristics of this equipment.
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In some cases, for example, when measuring the power of the transmitter, measurements by
connecting measuring equipment to the transmitter feeder cannot be performed. This may be due to
the physical inability to provide access to the feeder, the absence of an appropriate power meter or a
feeder connection element. In such cases, indirect power assessment has to be carried out remotely,
but at close range, using field strength monitoring facilities with subsequent calculations, as
described in ITU-R Report SM.2156.

The rest of this section and the entire subsequent text to the end of section 1.2.3 remain
unchanged.

4. Insert the following new paragraph at the very end of section 1.2.3 ""Economic aspects'’:

As for the economic aspects of developing the spectrum management system itself and its
monitoring subsystem, as usually the most expensive part of this system (see ITU-R
Recommendation SM.1392), they are described in detail in Annex 1 to this Handbook.

5. Sections 1.3 and 1.3.1 remain unchanged.

6. Amend section 1.3.1.1 as follows:
1.3.1.1 Verification of technical and operational parameters

Monitoring is used to obtain information on the technical and/or operational characteristics of radio
systems that can be received remotely by analyzing relevant emissions. This might typically include
a detailed measurement of the emitted spectrum of a transmitter and/or its antenna pattern by using
measuring equipment at a helicopter or a drone. These measurements can be made to provide
information needed in a particular electromagnetic compatibility (EMC) analysis, to verify
conformance with the characteristics authorized in a particular frequency assignment record or as
part of a type-acceptance process to ensure that a particular kind of equipment will operate
compatibly with other equipment in the frequency band. Finally, measurements might be made to
ascertain that a given transmitter was operating within specified limits.

. An important information that can be obtained by analyzing the signal from the monitored radio
equipment at the point of reception by the monitoring station is the spectrum of emission. A
measurement technique related to the spectrum must be selected that will allow various types of
signal modulation to be quantitatively measured in a useful way. Thus, a measurement system
should have a variety of bandwidths, filters, attenuators and other elements that may be selected and
adjusted individually for the signal being measured. Vector signal analysis capabilities are required
for some of these measurements.

7. All subsequent text up to the section "ITU References" to be unchanged.
8. Amend the section "ITU References" as follows:

ITU References
NOTE - In every case the latest edition of the texts should be used.
ITU Resolutions

Resolution ITU-R 23  Extension of the international monitoring system to a worldwide scale

ITU-D Resolution 9  Participation of countries, particularly developing countries, in spectrum
management.

ITU-R Handbooks
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Handbook on National Spectrum Management

Computer-Aided Techniques for Spectrum Management (CAT)

ITU-R Recommendations

SM.668 Electronic exchange of information for spectrum management purposes
SM.1047 National spectrum management

SM.1049 A method of spectrum management to be used for aiding frequency
assignment for terrestrial services in border area

SM.1050 Tasks of a monitoring service

SM.1139 International monitoring system

SM.1392 Essential requirements for a spectrum monitoring system for developing countries
SM.1393 Common formats for the exchange of information between monitoring stations
SM.1394 Common format for Memorandum of Understanding between the agreeing countries

regarding cooperation in spectrum monitoring matters

SM.1537 Automation and integration of spectrum monitoring systems with automated
spectrum management

SM.1600 Technical identification of digital signals

SM.1809 Standard data exchange format for frequency band registrations and measurements at
monitoring stations

SM.1875 DVB-T/T2 coverage measurements and verification of planning criteria

SM.2039 Spectrum monitoring evolution

ITU-T Recommendations

ITU-T D.264 Shared uses of telecommunication infrastructure as possible methods
for enhancing the efficiency of telecommunications

ITU-R Reports

SM.2012 Economic aspects of spectrum management

SM.2015 Methods for determining national long-term strategies for spectrum
utilization

SM.2093 Guidance on the regulatory framework for national spectrum management
SM.2130 Inspection of radio stations

SM.2156 The role of spectrum monitoring in support of inspections
SM.2180 Impact of industrial, scientific and medical (ISM) equipment on
radiocommunication services

SM.2256 Spectrum occupancy measurement and evaluation

SM.2257 Spectrum management and monitoring during major events
SM.2404 Regulatory tools to support enhanced shared use of the spectrum
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SM.2405 Spectrum management principles, challenges and issues related to dynamic
access
SM.2523 Assessment of spectrum efficiency and economic value
SM.2542 Next generation monitoring-proactive, autonomous and data driven
Additional ITU-R texts
List VIII List of International Monitoring Stations

ITU Operational Bulletin Supplements to List VIII
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