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1 Introduction

This Report presents an overview of Inspections Procedures in response to Question ITU-R 225/1
regarding inspection techniques and procedures. The Question relates to how administrations
proceed in planning and conducting radio station inspections. The purpose of this Report is to
provide general guidelines for planning and performing inspection activities on various types of
radio stations. Inspection activities often include review and verification of both technical and
administrative conditions assigned to a radio station or other spectrum user. Although the term
“licensed” is used throughout the document, this term can be considered here to include not only
stations with licences issued by the regulatory authority, but also other authorized spectrum users
(such as those operating with “licence exempt” devices like low-power radios and RF devices
operating under equipment standards approval). The primary focus of this report is to consider
inspections that are conducted “ on-sit€”, by visiting the transmitter location. Included in Annexes
are some specific examples in certain services, to provide examples of how the general guidelines
can be applied. This Report should be considered a general guidance document for inspections
planning.

11 Role and organization of inspection activities

The value of radio spectrum has become increasingly important to the economic and social
development of many countries. Control of the radio spectrum by telecommunication regulatory
authorities has become even more important, as national administrations seek to maximize the
efficient use of spectrum, control interference, and promote new technologies without adversely
affecting existing ones.

A few administrations for various reasons do not conduct radio inspections. In the long term,
however, the absence of an inspection programme can lead to several negative consequences.
Without inspections, the completeness and reliability of a national frequency assignment register
cannot be guaranteed, since one purpose of the inspection is to verify that the radio station is
actually installed and operating in accordance with its assigned parameters. Valuable reference data
for subsequent spectrum monitoring (such as reference field-strength values) often cannot be easily
obtained. These two factors considerably decrease the effectiveness of automated spectrum
management systems in detecting infringements and unauthorized use. From an administrative point
of view absence of inspections provides a corrupting influence on spectrum users because they may
come to believe that they can ignore compliance with their licensed parameters since the risk of
detection is lower without on-site inspections. In this respect even limited inspections can
considerably increase spectrum users’ responsibility.

The technical and administrative radio regulations of an administration help ensure that radio
services can operate on a non-interference basis. Spectrum users who operate outside their
authorized parameters can generate interference to other users by various methods (such as co-
channel and adjacent channel interference, harmonics and other spurious emissions). Regulatory
authorities typically use various methods to help ensure that the spectrum is used properly and
efficiently. These methods include spectrum monitoring/measurements made at a distance, radio
station on-site inspections/measurements, and enactment of compliance specifications for certain
equipment (both radio and non-radio equipment which generates RF spectral energy). Some
combination of these methods, followed by the application of enforcement sanctions (formal notice
of violations) to problems discovered, have been used successfully by administrations to help
control the efficient use of spectrum.

Depending on the administration, all these functions may be:

— all in one unit of the regulatory authority/organization (such as a field enforcement force
who conducts monitoring, conducts inspections, and issues enforcement sanctions), and
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— in different parts of the same regulatory authority/organization (with a separate monitoring
unit, an inspections unit and a sanctions unit), or sometimes in different organizations (for
example, broadcast inspections may be carried out by a totally different authority/
organization than inspections and monitoring for other services).

How this is organized within an administration is often determined by national regulations, the
number of licence holders or other authorized spectrum users, the number of private versus
government-operated stations and for other reasons. In addition, inspection activities should be
supported by relevant legislative acts and officially approved regulations that provide detailed
implementation of the legislative acts. The regulations should include coverage of the organization,
technology, and procedures of inspections, the rights and obligations of inspectors and spectrum
users, and provisions for resolving disputes between inspection authorities and spectrum users, etc.
Obligations of spectrum users should include provisions to ensure free access to radio installations
by inspectors and measures to prevent any obstacles to their work. These provisions are usually part
of national regulations. The credentials an inspector carries to identify himself as authorized to
conduct inspections on behalf of the regulatory authority are usually based on these regulations.

The inspection function, at least during the initial stage of its implementation can be effectively
combined with the “over-the-air” (distance) monitoring function based on the uniformity of the
monitoring and measurement equipment and other facilities used for both the monitoring and
on-site inspection tasks. While some efficiency can be achieved if all of these functions are in the
same unit or sub-unit, the most important factor is that the different parts of the organization
responsible for each area communicate and coordinate with each other on identifying, prioritizing,
conducting and reporting the work.

The remainder of this Report focuses primarily on the planning details and conduct of radio
spectrum user inspections conducted on-site.

1.2 Organization of the Report
The Report is organized into the following sections:

Section 2 — Questions addressed in the Report identifies four main points which are the basis for
inspections planning, and discusses the factors that influence each area. The goal of §2 is to
provide a general outline of the factors that need to be considered in an inspections plan. Where
appropriate material was contributed, brief examples are included in the main body of § 2, with the
intention that the main document could be used by some administrations that have minimal
requirements due to the number of licences they administer. Additional, more detailed, material
which may be appropriate for larger administrations is discussed here, but the detailed contributions
have been placed in an annex for further reference.

Section 3 —Detailed procedures and information for the optimization and rationalization of
inspections activities discusses the use of a formal structure for inspection activities management, a
statistical method for inspection activity planning, and criteria for spectrum monitoring versus
on-site inspections. The body of the document contains an overview, with details provided in the
annex.

Section 4 — Conclusions provides some general conclusions.

Section 5— Specific inspection procedure examples provides short descriptions of specific
inspection procedures used by some administrations, and where they can be found in the annexes.

The remainder of this Report will:

— discuss the four parts of the ITU Question, summarizing the items recommended for
inclusion in an inspection programme, and outlining the factors related to these items which
are taken into account in planning;
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— present overviews of a formal inspections activities planning structure, statistical methods
for sample selection, and various measurement procedures that can be used either “over-
the-air” or on-site to streamline inspections planning; and

— provide some examples of inspection procedures used for specific services by some
administrations.

2 Questions addressed in the Report

The following questions are addressed in this section (see Question ITU-R 225/1):

— What inspection techniques are used by administrations to determine compliance by the
users of the spectrum with national or international requirements?

- What equipment complement would be required to perform technical measurements at an
inspection?

- What technical parameters are measured when an administration inspects a radio system?
- What station records are reviewed when inspecting a radio station?

These four points are discussed below.

2.1 I nspection techniques

The inspection techniques used by administrations can generally be defined as the decision factors,
planning steps and implementation methods used by administrations to plan and conduct station
inspections. Several decisions must be made about inspections, including — what radio services need
to be inspected, how many to inspect, how frequently they need to be inspected, and what level of
detail to collect at each inspection. Some of these factors may be defined in national regulations.
Several factors are generally considered, including:

— national and international regulations or other requirements;

— work priorities set by administration;

— past compliance history;

— interference complaints/interference potential;

- density, location and number of stations;

— class of station (e.g. private mobile, broadcast service);

— newly licensed stations as compared to existing stations (those which had licence renewed);

— station licence terms.

There are a range of techniques used by administrations in organizing their inspections plans,
ranging from inspecting all stations to inspecting a few or none. The techniques could be grouped
into five groups: “all stations” inspections, triggered inspections, sampling, “limited” inspections, or
“risk-based” inspections.

All stations inspected — Some administrations set as a goal (or have as a requirement in regulations

or policies) the inspection of all stations in selected or sometimes all services. This requirement is

often further limited in the following ways: inspecting only “newly licensed” stations (prior to

starting operations), inspecting all stations annually, or inspecting stations at least once during their
“licence term (which could be more than one year). One administration reported that they inspect all
“new business/private land mobile stations for compliance with national regulations and also to
“ensure that the radio equipment meets national approvals.

“Triggered inspections — Triggered inspections are initiated by specific impetus such as interference
complaints, non-compliant parameters discovered by spectrum monitoring or any other indications
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of possible infringements. Furthermore, inspections may be triggered by special events (for example
major sport events) or by the need to determine the compliance level of one particular item (for
example, tower coordinate accuracy). This would also serve requests from other departments of the
regulatory authority that have an interest in this item.

Sampling — Inspection selection by sampling is based on statistical measures. In its simplest form,
by inspecting a small sample of all stations, the overall compliance can be inferred by the
compliance rate in the sample. Some administrations use statistical methods and risk analysis to
estimate overall compliance rates, with the results being used to plan future inspection levels.
For example, a high rate of compliance might result in fewer inspections (lower sampling) in that
radio service in the next year. A further discussion of sampling criteria for inspections planning is
found in § 3 — Detailed procedures.

Limited inspections — Limited inspections may check only a specific item which is of interest to
the regulatory authority, e.g. a certain station administrative record, or the transmitter output power.
Also, some administrations restrict their inspection programme and the verification of station
licence parameters to spectrum monitoring activities. Although no visit to the station is made,
several key technical parameters, e.g. frequency, bandwidth, frequency deviation and e.i.r.p., can be
measured by just monitoring the emissions. Some parameters like the e.i.r.p. may possibly be
measured even more accurately from an appropriate distance. Non-compliance of monitored
parameters could then be a trigger for conducting a more detailed on-site inspection.

Risk based inspections — Some licences can be considered “high risk”. These licences are related
to radio stations having a greater potential to create interference than others. Such ‘“high-risk”
licences could include those at sites with a high concentration of RF transmitters, licences on
frequencies adjacent to safety services or licences in spectrum with both high and low-power level
transmitters. Administrations may put a greater emphasis on inspecting stations with a “high risk
licence”. Based on similar considerations administrations may concentrate their inspections to sites
with are heavily used for radiocommunication purposes, so called “high risk sites”.

In addition to these general planning steps, the inspection process includes several factors which are
considered in implementation of the plans, including:

— equipment availability, readiness and calibration status;

— equipment manuals and measurement procedure guides;

— inspection forms and inspection guidance documents;

— travel requirements;

— pre-inspection records checks (e.g. licence record, location, compliance record);

— agreements on cooperation with other governmental bodies (police, etc.), if necessary.

A brief example of an inspection programme structure, plan and decision priority is shown below,

to illustrate a way that many of the factors above may be applied:

Administrative guidelinesfor inspections planning

— Inspect at least 15% of the radio base stations of the mobile personal services (SMP),
trucking and paging.

— Inspect at least 15% of the transceivers used by the public switched telephone networks
(PSTN) and SMP.

- Inspect at least 15% of the fixed and mobile stations of the radio taxi services.

— Inspect 100% of the scientific research services.

— Inspect at least 15% of the satellite earth stations.
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— Inspect 100% of the authorized stations used for fixed and mobile services whose licences
are expired or will expire in the current year.

- Inspect at least 20% of the technical parameters of fixed and mobile stations.

- Accomplish, in a maximum of 30 days before licensing, the inspection of new or modified
stations.

— Inspect, or check for continuing operation, at least 15% of all stations whose licences have
expired/been removed from the national database system.

— Terminate operations of, in a maximum of 45 days, providers operating without licences.

— Inspect, quarterly, at least 4 companies that manufacture, distribute or trade
telecommunication products subjected to compulsory certification.

In this example, one can see some elements of the above categories are taken into account, and how
some of the factors can be based on an administration’s regulations, government policies and results
of past inspections. Typically, the guidelines would be evaluated and adjusted yearly, based on the
results of the previous year’s inspections programmes.

Also in the above example, we can see that the sample sizes are different for different categories of
stations. This may be due to several factors, including the number of stations authorized in the
service, past compliance history, or administration goals or policies in the specific radio service
class. A detailed example for a procedure for determining the sample size and sample selection for
inspections planning can be found in § 3 — Detailed procedures.

2.2 Equipment complement

The following items comprise a recommended list of equipment that is commonly used during a
radio station inspection:

Primary equipment:

- Frequency meter

— Power meter/directional couplers

— Spectrum analyser/measurement receiver

— Antennas.

Key parameters of operating frequency, transmitter power and RF spectral properties can be
evaluated with these instruments.

Additional equipment:

— Radiocommunications analyser

— Field-strength meter

— Power flux-density meter with isotropic E and H field sensor
— Modulation analyser (TV, digital or other types)
— Rangefinder/telemeter

— Distance measuring tapes

— Compass

- GPS

— Antenna supports/tripods

— Power resistive load

- Cables, connectors, accessories.
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Some of these items are used in confirming tower heights/locations, antenna orientation, and
measuring special parameters unique to a particular communications service (for example, a GPS,
or a TV or digital modulation analyser).

Administrations have noted that additional special measuring equipment may be necessary for some
inspections, depending on the emission types, assigned frequencies, introduction of new
communications technologies and inspection tasks. For example, a recent model of
radiocommunications analyser with advanced digital modulation features may be necessary in some
inspections in order to properly detect and measure digital carriers using new modulation/spectrum
access techniques, if that type of measurement is a requirement of the administration. Also, some
existing measurement equipment may not be suitable for use at newly authorized frequencies,
requiring the replacement or augmentation of existing equipment. Going further, new developments
in telecommunication technology will require regular review of measurement capability against
station licence parameters and inspection requirements.

An important factor to be considered in using any instrumentation is the calibration accuracy and
measurement uncertainty of the equipment. Equipment manufacturer guidelines should be consulted
in determining calibration requirements. General measurement practices include applying tolerances
to inspections measurements based on the measurement uncertainty/repeatability of the measuring
instrument. A recommended practice in inspection planning is to assemble the equipment to be used
(along with its operating manuals and measurement procedure guides), and verify proper operation
in advance of the inspection work.

Equipment control software can be used as a “measurement assistant” to capture standardized,
repeatable measurements at inspections. The “measurement assistant” can be a useful tool for
ensuring that all considerations about measurement tolerances will be taken in account. The
software, running in a notebook or handheld computer, helps the inspection agent during the
measurement process. Using an interface, like GPIB, RS-232 or USB, the measurement assistant
can communicate with the measurement equipment and gather all data needed, and then
automatically compare the results with the licensed data and prepare a report.

2.3 Technical parameters

Generally, any item specified on a station’s licence or operating conditions may be an item to be
measured or verified during an inspection. The operating parameters of a station are important in
controlling interference, allowing multiple stations to coexist on the same frequencies and/or in the
same geographic areas, and are useful in ensuring the efficient use of the spectrum. Specified
parameters are important in determining a station’s coverage area and the amount of spectrum
occupied. The following list comprises technical parameters that may be checked during
inspections.

— Frequency (offset and stability)

- Transmitter output power

— Geographical coordinates

— Harmonics, intermodulation products and spurious emissions
— Electric, magnetic and electromagnetic field strength

— Bandwidth

— Height, and azimuth of the antenna

- Antenna pattern

— Modulation parameters
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- Noise level at site

— Power flux-density.

The specific items to be checked will vary by type of station/radio service, radio regulations of the
country and regulatory administration policies. Other factors affecting what is checked could be:
problems discovered previously, items judged to have interference potential, or items related to
actual interference reported. Indirect factors could be the regulatory administration’s
staffing/workload issues or availability of equipment. Administrations planning inspection work
will typically focus the items to be checked based on these factors.

Table 1 summarizes the equipment complement and parameters measured as discussed in § 2.2
and 2.3 above.

TABLE 1
Summary of equipment and parameter s measured

Equipment

Measured parameter

Spectrum analyser/measurement receiver,
antenna

Frequency, bandwidth, field strength, harmonics,
intermodulation products and spurious emissions

Signal analyser, antenna

Frequency, bandwidth, power, harmonics, intermodulation
products and spurious emissions, modulation parameters

Frequency meter, antenna

Frequency and frequency offset

Power meter, directional coupler, resistive
load

Transmitter output power (direct and reflected)

Field-strength meter with calibrated
antenna/cable

Field strength

Power flux-density meter

Electric, magnetic and electromagnetic field strength

Modulation analyser

Modulation parameters of specific types of signals and

presence of additional signals

Distance or range meter

- Distances, including antenna height
Measuring tapes

Compass Antenna azimuth
GPS Site location
2.4 Records reviewed

The station licence and conditions of operation are some of the main administrative records
reviewed when stations are inspected. These texts need to be studied before the inspections are
carried out because the required measurement equipment depends on the technical parameters.
Some technical parameters cannot be derived from the licence documentation, e.g. the type of
connectors used on a high-power transmitter, and therefore need to be determined by additional
investigations. An important goal of the inspection is to confirm that the station is operating in
accordance with the parameters assigned by the administration for the use of the frequency
spectrum. Measured or observed parameters are compared to the licensed parameters to determine if
the station is in compliance. Other records reviewed include: certifications/approval status of
installed equipment, records related to daily operations (such as transmitter operating logs and
programming logs), and other special records that may be required for certain types of stations.
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Inspection results are typically captured on an appropriate form or checklist designed to collect the
information of importance as determined by the administration. Typically this will include
verification of the licence parameters discussed previously, notations regarding any non-compliance
or deviations from licensed parameters, transmitter site description (with photos if necessary),
personnel present during inspection, equipment used, and inspector’s comments with a description
of further action that is needed. Out-of-compliance conditions are brought to the station’s attention
for correction, as well as being recorded on the inspection report and elsewhere in the
administration’s inspections or compliance database. Information from these records (compliance
levels or other inspection results) may be used to adjust the inspection plans for the future.

The inspection results are also useful to some administrations for verifying or improving the
accuracy of existing licence databases. This can be helpful when the administration’s database is
missing information, or contains information that is different from what is observed at the
inspection, and the database is determined to contain the error.

Finally, as discussed in § 1.1, national administrations may be organized in different ways with
different functions in different departments. Depending on the organization of the administration’s
inspection service, other technical and administrative items (such as electrical safety, radio-
frequency radiation hazard conditions, tower safety and other items) may also be checked.

3 Detailed procedures and information for the optimization and rationalization of
inspections activities

When an administration commences with inspection activities, especially in the situation of absence
of experience, it is helpful to focus inspection resources into several areas which will have the
greatest benefit to the administration in terms of efficient spectrum utilization. Some suggested
priorities for inspections planning are:

— Inspections of all newly installed stations; these activities can be combined with acceptance
tests of installations. Also, by combining inspection data with spectrum monitoring results,
initial reference data on relevant emission parameters (field strength, frequency, bandwidth
and modulation) can be associated with the station facilities and stored in a database for
subsequent comparisons during routine monitoring station operations.

— Inspections of the most powerful transmitters (such as broadcast transmitters), preferably
under similar cooperation with monitoring assets to capture field strength and other
parameters.

— Inspections of those services where statistics show greater number of violations. Based on
the experiences of other administrations, these are typically PMR (private mobile radio)
stations. Again, the support of monitoring assets will aid in improving the licence database
and establish a reference for future monitoring for compliance.

31 A formal structurefor inspection activities planning

The benefit of a formal structure for inspection activities management is to have a broad view of all
factors that can influence inspection planning and to improve the results of these activities.

The structure can be divided into functional or process areas as follows:
- Reference data

— Documentation management

— Resource management

— Inspection activities management.
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Comprehensive reference data is necessary to support the inspection activity planning, consisting of
a reliable licence database, a reliable and continuously updated historical database, operational
plans and national regulations.

A documentation management system should be installed to guarantee that the inspections
procedures, the national handbook, the reports models, the enforcement documents and the
calibration equipment certificates, are kept up to date.

The important resources to be considered are personnel, equipment and financial resources. Any
on-site inspection is heavily affected by the working force professional skills, including regulatory
and technical knowledge about the inspection issues, measurement techniques, ethics and behaviour
of the inspecting agent. The selection of the equipment to be used depends on the set of parameters
of interest and associated tolerances based on national or international regulations. The equipment
must be calibrated to ensure repeatability, reproducibility and reliability. Resource planning is
needed to have personnel and equipment available at the required moment.

The inspection activities management includes the quality requirements standardization, the
inspection activities planning, the inspection procedures updating, the measurements results
recording, and the control and planning adjustment. This also includes travel management.

This formal structure can be adjusted to accommodate other processes or planning factors that may
be specific to a particular administration. Annex 1 presents an example of a formal structure for the
inspection activities used by the Brazilian Administration. A process model for inspections planning
has the benefit of providing a consistent procedure for inspections planning. The process model
shows the important factors that should be considered, as well as the relationships between the
various factors and how they affect each other.

3.2 Statistical criteriafor determination of inspection sample size

The inspection of radio stations is essential for identifying technical problems in radio networks at
an early stage and for preventing interference problems from arising. Especially for larger
administrations with a large number of stations, the on-site inspection of all stations or a large
number of stations is not practical due to budget limitations, staff limitations and other issues. As
discussed in § 2, sampling techniques can be used to provide an optimized and traceable strategy for
the selection of radio stations/networks to be inspected for compliance.

The premise of sampling is that a subset of the total population (total number of stations in a
particular service) is examined for some criteria. The results in the subset, or “sample” are projected
onto the total population. The determination of sample size and the selection of the objects to be
tested (stations to be inspected) are important to achieving accurate results based on the sample.
Annex 2 presents a detailed discussion of a sampling method for inspections planning.

3.3 Decision criteria for inspection methods and spectrum monitoring versus on-site
inspections

Some key station parameters such as frequency, frequency deviation, bandwidth and strong power
excess and hence the compliance of a station’s parameters with the station licence as well as the
operator’s operational discipline can be checked efficiently by using fixed or mobile monitoring
stations. Advantages of this method are that several stations may be checked from one location if
the signal level is sufficient and that the station operators do not need to be contacted or engaged.
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Especially VHF and UHF broadcasting transmitters can be measured effectively from the distance.
The measured field strength or receiver input voltage can be compared with the results of a planning
tool or even better with previous results which are already stored in a database. Any anomalies are
disclosed immediately. It should be noted that varying propagation conditions should not be
neglected, especially at lower frequencies.

It should be noted that spectrum monitoring results cannot always be regarded as legally valid.
Instead they may have to be verified by supplementary on-site inspections.

3.3.1 Accuracy considerations

Some types of stations have complex filter and combining networks which make direct connections
of instruments difficult, and measurement results sometimes uncertain. Further, direct connections
to the transmitter output do not comprise the antenna pattern and thus usually do not reveal any
anomalies with antenna systems. Measuring the maximum frequency deviation or the multiplex
power at FM broadcasting stations requires low reflections and sufficient attenuation of other
broadcasting signals. For obvious reasons these measurements are carried out by spectrum
monitoring without participation of the operator.

There are several different types of inspections to obtain, for example, ERP and other basic
transmitter parameters. Table 2 shows the most common ones for ERP measurement estimation.
Each method has its own advantage and obtainable accuracy.

TABLE 2
Type ERP result Accuracy (2 p) I ndependence
95% confidence
Monitoring along a | ERP and antenna 8dB Yes
route diagram
Long-term 1 or 2 directions 5dB Yes
monitoring
On site inspection Max ERP only 2dB No (extra uncertainty is
up to 7 dB)
Helicopter ERP and antenna 1.4 dB Yes
measurement diagram

It should be noted that in the case of physical inspections an additional uncertainty is added. This
could justify another type of inspection than an on-site inspection in this case.

34 Integrated software and hardwar e for improvement and standar dization of inspection
data collection

One way to improve efficiency and accuracy in inspections data collection is to use a combination
of software and hardware to assist the inspection agent in completing the assigned inspection tasks
such as capturing measurement data. Annex 3 contains a description of how “measurement
assistant” software can be used to gather measurement results and other data at inspections. The use
of such software can have the benefit of: standardizing measurement procedures, allowing the
accurate application of uncertainty factors, and making inspection data collection and reporting
more efficient.
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4 Conclusion

This Report provides information to be considered by administrations in planning radio station
inspections. It should be recognized that it is not possible to develop a detailed, specifically-defined
inspections plan that is suitable for all administrations, over all radio services and in all
circumstances. Rather, it is the goal of this Report to present general guidelines for planning,
examples for specific cases, and a procedure for inspections planning that administrations can use to
tailor to their specific requirements.

The information presented thus far contains the core elements for inspections planning. The
examples in § 5 contain additional information on procedures used by specific administrations
and/or procedures for specific inspection types. Section 5 is intended to be expanded as additional
detailed inspections examples and procedures are contributed.

5 Specific inspection procedur e examples

This section contains descriptions of general and specific inspection procedures that may be used
for inspections programme management or for inspections of certain types of stations. The
contributions may be examples of general or specific procedures used by a particular
administration, or examples of detailed procedures for a specific inspection type, or both. These
examples are intended to provide complete outlines and/or detailed examples for specific cases, and
should not be considered to be a comprehensive compilation of all types of inspections. Some of the
information described in the examples may be applicable, with or without modification, to
inspections in other services.

51 Example of aformal structurefor the inspection activities used in Brazil

Annex 1 contains an example of a formal structure used in the Federative Republic of Brazil. For
more information see also § 3.1.

5.2 Example of a of a sampling method for inspections planning

Annex 2 presents a detailed discussion of a sampling method for inspections planning as also
described in § 3.2.

53 Use of “measurement assistant” software

Annex 3 contains a description of how “measurement assistant” software can be used to gather
measurement results and other data at inspections (see also § 3.4).

54 Example of national inspection methods used in Brazil

Annex 4 contains an example of an inspection procedure for AM broadcast stations used in the
Federative Republic of Brazil. The on-site inspection procedure covers activities related to technical
parameter measurements, licence record reviews, visual checking and other law enforcement
requirements. An example of the reporting form used is also included. This example is drawn from
Document 1C/43 (4 October 2004).

55 Example of national inspection methods used in France

Annex 5 contains three examples of inspection procedures that are used by the French agency
(Agence Nationale des Fréquences (ANFR)):

— Radio station inspections for PMR (Private Mobile Radio) stations
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— Radio station inspections at “Concentrated RF Sites”

— Radio station inspections for special events.

“Concentrated RF Sites” are generally locations where strong concentrations of RF transmitters are
licensed. These are often tall buildings or high hills which are favourable for RF communication
antennas. The concentration of transmitters presents special problems of interference between
stations (e.g. intermodulation, receiver overload), and some administrations place special emphasis
on careful management of the site by its owners or licensees to control interference. Special events
present a similar problem, where a high concentration of radio emitter operation is expected in a
defined or congested area (such as a sports stadium and surroundings). Please see Annex 5 for
examples of these types of inspections. This example was contributed to the Rapporteur Group by
France.

5.6 Example of national inspection methods used in New Zealand

Annex 6 contains an overview of inspection, or “audit” procedures that are used by the New
Zealand regulator, the Radio Spectrum Management Group (RSM) of the Ministry of Economic
Development. The document provides some information on the compliance and enforcement
strategy, statistics on the scope of the programme, and a detailed description of the audit
procedures.

5.7 Example of national inspection methods used in Brazil

Annex 7 contains an example of an inspection procedure for satellite earth stations used in the
Federative Republic of Brazil either for national trunk system earth stations or for very small
aperture terminals (VSAT), presenting procedures for measurements of geographic coordinates,
height, azimuth, elevation of parabolic antenna, including the frequency and power of HPA.

Annex 1

Structurefor inspection activities management as used in Brazil

This annex describes a structure for the inspection activities management. It could be implemented
step-by-step from any existing model.

1 Theingpection service —functional areas

To certify the conformity of a station or service to the licensed parameters, administrations should
consider that inspection activities should be performed under the following functional areas:

- Reference data
— Documentation and standards centre
- Resource management

— Inspection activities management.
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Figure 1 illustrates the interrelation between the referring four areas, concerning the functional and
main process:

FIGURE 1
The management inspection service process
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11 Reference data

As for the monitoring service, it must be considered consistent reference data in support to the
inspection service that comprehend the following requirements:

A reliable licence database

A reliable and continuously updated historical database

Databases should be fully accessible to all inspection teams. To accomplish such an
objective, modern network services are advisable, e.g. web services, intranet remote
access.

Operational plans

Administrations may have their own operational plan, determined by means of logistics
and strategically elaborated. Such plans must be considered in inspection activity
planning.

National regulations

Additionally, the requirements established in the national regulations must also be
considered in any inspection activity.

1.2 Documentation and standards centre

There is a need to establish an area responsible for guaranteeing that the inspections procedures,
national handbook versions, the reports models maintenance, the enforcement documents
conformity regarding the national regulation and calibration equipment certificates, are kept
continuously updated.
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- National I nspection Handbook

Each administration should gather its inspection procedures in an “Inspection Handbook”
which comprises all procedures and methodology, which must be continuously updated
(inspection activities management).

- Report models

Each procedure must have a set of standard documents to be filled in, mainly for registering
measurements and effecting comments. Such documents must be kept updated and always
available for the inspection teams.

- Enfor cement documents

Each procedure has a set of standard documents to be filled in. These documents refer to
relevant elements of the national legislation that may have been infringed, such as specific
parameters of a station which should be checked to identify whether they are in compliance
with the national regulations.

- Calibration certificates

The results of equipment calibration validation tests should be registered in a calibration
test report. This calibration test report must be available to the inspection teams so that
values of uncertainties, errors and other parameters of the equipment can correctly be
considered in the measurements. When using standardized measurement software such as a
measurement assistant, the calibration report for instruments used must be loaded in the
software, so it will be able to ensure the precision of measurements results.

1.3 Resour ce management

The most important resources are considered to be personnel and equipment.

a) Personnel:

Qualification — Any on-site inspection is heavily affected by the workforce’s professional skills.
These skills include: regulatory and technical knowledge about the inspection issues, measurement
techniques, ethics and attitudinal behaviour towards the inspection team.

- A regular qualification plan is fundamental to promote the organization of knowledge
development.

b) Equipment:

Specification — The minimum specifications for equipment required to perform the on-site
inspection depends on a set of interest parameters and associated tolerances based on national or
international regulations.

Calibration and maintenance programmes— All equipment must be appropriately selected and
used to ensure repeatability, reproducibility and reliability. A calibration and maintenance annual
plan is highly desirable to support the inspection service in order to keep equipment and artefacts
performance adherent to the adopted specifications.

- Calibration validation. Tests must be carried out by experienced and specially trained
members of the proper inspection team in order to validate equipment calibration and to
prevent the use of all equipment which had presented any non-conformity. The results must
be registered in an appropriate report document (calibration certificates).
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- Administrations should also consider implementing at least a minimum structure to perform
interim calibration checks (conformity check of test equipment between full calibration
cycles), preventive tests (quick functional tests before operations) and pre-maintenance
tests (detailed tests before requesting any outside service).

- An intranet-based software application is desirable to manage all data produced on this plan
execution, including operational restrictions, calibration expiration dates, maintenance
follow-up, segregated equipment, etc. The current operational status and equipment
availability is provided by this on-line system, allowing the administration to optimize its
logistics and new equipment biddings.

- Measurement assistant. In order to speed up the measurement process and guarantee that
measurement equipment uncertainties and errors found in the calibration certificate and
equipment specifications are properly taken into account, a software program running in a
notebook or handheld computer can be used. The software has to be loaded with the station
and equipment calibration data prior to the mission start. Using RS-232, GPIB or other
available interface, the software will automate the measurement data gathering, make
comparisons with the station licence data and indicate each parameter status (Pass or Fail).
After the inspector validation the inspection results report form will be automatically
completed and available for printing.

C) Logistics:

In conformity with organization guidelines, national telecommunication policies and established
priorities for enforcement actions (RFI complaints, non-licensed stations, formal complaints of
unlicensed stations, etc.), administrations should develop an operational inspection plan for a
specific period (for example, an annual plan). This plan will be a reference for the inspection
activities identifying needs of personnel training, resource sharing (personnel and equipment),
equipment maintenance and calibration tests or replacement, inspection procedures updating and
others.

- An intranet resource-allocation managing tool is desirable for planning, controlling the
‘ performance and evaluating the inspection activity results.

1.4 I nspection activity management

Quality requirements — This process reveals over all a great relevance for dealing with the core of
the inspection model. Inspection activity quality requirements are affected by the way they are
performed. Thus, it is necessary that procedures be standardized for utilization all over the entire
country, by as many as possible, and by different teams at the same time.

a) Inspection activity planning — Inspection planning should be ordered by an operational plan
and its revisions. It must be comprised of availability of written procedures, skilled human
resources and calibrated equipment. It should also be supported by means of those tools
indicated in the session related to resource management (see § 1.3 c)).

b) Inspection procedure updating — The inspection procedure comprises all activities done
on-site, such as technical parameter measurement methods, availability of the required
documentation and certification, visual observations, emission record and any additional
information that might be used to enforce the law. The continuous technological
development, the alteration of technical regulations or the use of new equipment implies the
need for updating the inspection methods. Each administration should gather its procedures
in a national “Inspection Handbook™.

c) Measurement results and other observations — To support inspection, a report should be
specifically designed to record the inspection results, according to the used methodology,
also including any regulatory infraction and reference to the equipment and personnel.
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— Enforcement — The report must be accurately filled in because of the importance to
legalize this process.

— Technical data correction — The report will also subsidize alterations in the technical
database (data reference).

d) Control and planning adjust — Besides this, it should be useful for corrections in the
reference database. The results coming from all generated reports should be registered in
the intranet-managing tool as mentioned in § 1.3, in order to allow adjustments in the
operational plan.

2 Theinspection service —interrelation between main processes

The inspection service’s view from Fig. 2 is presented as a functional interrelation between its main
processes. To illustrate such interrelation the inspection activity management process is used and its
requirements of input and output related sub-processes and products, as described below.

FIGURE 2
Theinspection service from processes point of view
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2.1 I nspection activities planning
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Output: Inspection activities schedule.

Based on operational plans the inspection activity manager should select trained personnel,
depending on the nature of work to be performed. Besides, it is necessary to verify the needs of
previous existence of appropriate methodology or measurement procedure (see § 1.4 b)).

The inspection team should consider calibration conformity aspects when selecting the equipment
to be used, preventing the use of inadequate devices. All the activity of the inspection only must be
performed when the attendance of such requirements can be assured. After that, an inspection
activity schedule can be stated.

2.2 I nspection activity execution
a) Requirements:

Procedure updating, forms and reports, national regulations, national handbook — Before
departure on an inspection mission, the assigned team must ensure that the up-to-date versions of
methodologies, national regulations, forms, models of reports, including the national inspection
handbook, at least, of all the necessary documentation, are at hand. A good tested and trustworthy
way to assure such requirements is to make such documents available, using resources of a website
— intranet.

b) Calibration aspects

The inspection team should consider calibration aspects of mean, uncertainties and error aspects
tracked to national and international standards, when measuring. Such parameters must be
considered to compose the final results. Results have a crucial importance because they are used as
support for fees; considering that measurement results are subject to further technical questioning
on the part of the entity whose station is under inspection. Another important aspect is that these
results could eventually imply changes to the reference database.

C) Using the measur ement assistant

When available, the inspection team should follow the instructions presented by the measurement
assistant software and use it to help in the station technical data gathering. The inspectors’
validation of the collected information is the final, crucial step when using a measurement assistant
and cannot be disregarded.

2.3 Document inspection resultsregistering

Enforcement procedures and database correction

During the inspection activity, and also after, the team must make sure that all documental proof of
inspection activity, such as forms, reports, etc. are correctly filled in, so that they can instruct
appropriately the enforcement procedures and subsidize reference database alterations.

2.4 Control and planning adjusts

There must be a periodical evaluation if inspection activities performance has achieved compliance
with the general national inspection guidelines. Depending on the results, it might be necessary to
revise the operational plan to eventually include additional scheduling for new missions, or to visit
those stations presenting a necessity for technical correction.
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