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To Administrations of Member States of the ITU, Radiocommunication Sector Members
and ITU-R Associates participating in the work of Task Group 1/7 and
Working Parties 1A, 1B and 1C and Radiocommunication Study Group 1

Subject:
National Spectrum Management and related Human Resources Training (ITU Handbook on NSM)

The ITU Handbook on National Spectrum Management is being updated by Radiocommunication Study Group 1. The new Handbook will include an Annex that addresses the important issue of Training of Human Resources. The text of this Annex is enclosed.

If your Administration /organization provides training in radio spectrum management and has training facilities that would be of interest to the ITU Member States in particular, and to the worldwide community in general, you are kindly invited to submit a short description of these training facilities to be considered for inclusion in the Annex.

Any contribution that you may wish to make in this respect should be sent to Mr. D. B. Schuster, Counsellor SG 1,CPM, by 30 September 2002, at the latest (dusan.schuster@itu.int).


Robert W. Jones


Director, Radiocommunication Bureau
Annexes: 1

______

* English only

Distribution:

‑
Administrations of Member States, Radiocommunication Sector Members and ITU-R Associates participating in the work of Task Group 1/7, Working Parties 1A, 1B and 1C and Radiocommunication Study Group 1

‑
Chairman and Vice-Chairmen of Radiocommunication Study Group 1

-
Secretary General of the ITU, Director of the Telecommunication Standardization Bureau, Director of the Telecommunication Development Bureau

annex 1

Spectrum Management Training

1
Introduction

A spectrum management system is a large and potentially complex information system, which includes a large database of applications and licenses, frequency allocations, geographic information, and other data.  Training on such a system is an essential element of any administration’s spectrum management activities, to prepare staff for their duties.  With the rapid evolution of radiocommunication systems, training must be a continuous, on-going process.  Spectrum management staff tend to be a relatively small group of people that require broad knowledge of topics related to the radio frequency spectrum and radio services.  Equipment and computer software is often highly specialized and not used outside the administration.  Thus it is necessary to prepare specific training programs and use qualified instructors.

Training courses need to be tailored to the staff to be trained; different categories of staff listed in § 2 below require different training courses.  These training courses can be composed from standard modules or units, each covering specific topics within spectrum management.  Training courses can be divided into three broad categories:

–
Induction training (training of new staff)

–
On-the-job training

–
Professional development training

These categories are discussed in greater detail in § 3 below.  Furthermore, short introductory courses and/or longer-term, more in-depth training may be needed.  Short courses offered in a week or two might provide an overall survey of spectrum management, cover certain specific topics listed in § 3.3 below, or introduce the trainees to a specific spectrum management system.  Longer-term training provides a greater in-depth understanding of specific topics or detailed understanding of the operation of a system.

Training in a spectrum management system is generally based on information contained in documentation provided with the system.  A manufacturer typically supplies the following documentation with a system:

–
Standard equipment and software documentation as provided by the suppliers for basic equipment and computer software.

–
System documentation, which serves as a set of reference handbooks, rather than a set of spectrum management procedures.  

For each training course a set of training materials, including student materials and instructor guides, should be provided.  Each trainee should receive a copy of training materials, including slides, manuals and other training materials.  These materials should be retained by the spectrum management agency for permanent reference, especially in those cases of high staff turnover.  

This annex provides a summary of spectrum management training associated with the procurement of automated spectrum management systems.  Training for spectrum management and monitoring is also discussed in Recommendation ITU-R SM.1370 and in § 2.8 of the 2002 ITU Spectrum Monitoring Handbook.

2
Skills required for trainees

The radio spectrum management staff is required to cope a wide range of radio services, systems and administrative procedures. Therefore, a wide variety of personnel possessing a wide variety of skills and experience are required so that a broad range of knowledge and skills are available to the administration.  Staff generally includes the following types of personnel:

–
Managers:  Persons in charge of project management and system operation.

–
Technical users: Engineers, technicians and specialists, charged with radio engineering, technical analysis and frequency assignment (users of radio engineering software tools).

–
Administrative users: Persons in charge of administrative tasks (i.e., application processing, billing, reporting).

–
System administrators: Persons in charge of installation, system supervision, data backup, and user management.

The knowledge and skills which these different types of personnel should possess are as follows: 

–
Managers

–
Organization of the regulatory body

–
Objectives, strategy, current and future business of the Regulatory Body on spectrum management

–
Administrative tasks linked to spectrum management

–
Radio system design and planning

–
Signal processing and information theory

–
Radio propagation

–
Interference analysis

–
Frequency planning

–
Basic knowledge of computer utilization

–
Technical users

–
Radio propagation

–
Interference analysis

–
Frequency planning

–
Basic knowledge of computer utilization and mastery of relevant application software, e.g. text processing, spread sheet analysis, frequency management software

–
Administrative users

–
Organization of the regulatory body

–
Administrative tasks linked to spectrum management

–
Basic knowledge of computer utilization including Microsoft Windows

–
System administrators

–
Operating systems

–
Basic knowledge of application software used by the system

–
Relational database management

–
TCI/IP, LAN networks

Some of these skills may be obtained on an as-needed basis through contracting, consultants, or mutual assistance arrangements with other agencies of government.  In some cases, spectrum management organizations will not require a high degree of specialized skills in each of these subjects, but will need a clear understanding of the principles involved.  To be well qualified for their jobs, some of these personnel, particularly the managers, should have many years of experience in the field of spectrum management.

3
Topics for courses

An administration should develop a training plan that is adequate and suitable for its needs.  Training on new systems is obviously required, and is normally provided by the supplier of the system.  Regular induction training in basic subjects for new staff hired to replace those lost to turnover is needed.  Long-range plans are needed to provide professional development training for experienced staff in new topics in preparation for advancement.

Recommended topics for a training course are listed in this section.  There are differences between countries regarding their legal systems, administrative structures, educational systems and frequency management systems. Also, the skills required of the spectrum monitoring staff depend on their specific tasks. Therefore, the recommended topics for courses given here should be treated as guidelines, and may be adjusted depending on an individual administration’s requirements. 

As an example, a training program may devote approximately 3/4 of its schedule to spectrum management and approximately 1/4 of its schedule to spectrum monitoring, as does the program outlined in SM.1370. 

The staff described in § 2 above should have the general knowledge and understanding of principles as listed in that section; however, when the administration acquires a new system, these personnel will need specific training on that system.

3.1
Recommended training for the system described in ITU-R SM.1370; a useful example of induction training

ITU-R recommendation SM.1370 describes the elements of an Advanced Automated Spectrum Management System (ASMS) to assist administrations with their spectrum management responsibilities.  The recommendation lists topics which should be covered in a training course on the ASMS.  The duration of recommended course modules is considered appropriate for training on the use of automated spectrum management systems such as described in ITU-R SM.1370.  Training duration may be substantially longer in most cases when the general subject of spectrum management is being taught, especially to an audience of prospective spectrum managers new to the subject.

The training recommended in SM.1370 is a useful example of induction training.  The induction or incorporation into an organization of new staff is a continuous process.  Administrations generally induct fresh graduate engineers and train them either through their training centres or by assigning them to different departments for short durations to get the feel of the whole spectrum management process.  Training of these new staff can be in accordance with the training guidelines of SM.1370.

The following list provides a summary of the recommended training in ITU-R SM.1370:

Spectrum management applications (1 day). Includes an introduction to spectrum management, and understanding the role of a spectrum management system 

Understanding the spectrum management system structure (1 day). Includes discussions of system structure and subsystem integration.

Understanding and using the spectrum management subsystems (10 days). Includes understanding and using subsystems for radio licensing, technical analysis, international coordination/notification, invoicing and payment, radio operator certification, radio vendor (dealer), type acceptance test, inspection, management planning, system administration and monitoring interface.  Also includes understanding system reference tables.

Understanding the Project and its Implementation Schedule (1.5 Day). Includes understanding project scope and deliverables, how various subsystems are integrated, implementation schedule and its impacts, and responsibilities of the contractor and administration.

Radio Licensing Subsystem (3 Days). Includes data entry of license applications, authorizing station operation, invoicing, issuing/modifying/cancelling/renewing licenses, database queries and generating and understanding reports.

Understanding/Performing the Technical Analysis Process (5 Days). Includes introduction to technical analysis and detailed instruction in performing technical analyses.

Understanding/Performing International Coordination (1 Day). Includes notification and registration of frequencies, performing international coordination, queries and reports.

Understanding the User Management Process (0.5 Day). Includes definition of vendors, understanding certification and registration process, and understanding vendor licensing fees.

Understanding the equipment type acceptance process (0.5 day). Includes understanding the type acceptance function and process.

System administration (5 days). Includes understanding and performing system and network configuration, backup and recovery, and database administration, and understanding system access and security.

Database administration tools (5 days).  Includes understanding the function and use of RDBMS, using SQL language and using data browsing utilities.

The inspection system (2 days).  Comprises understanding and uses of the inspection subsystem.

Maintaining and using licensing system reference tables and codes (2 days).  Describes the different types of codes, and the use of each of the code tables.

Understanding the monitoring and direction finding function (10 days).  Introduces monitoring and direction finding systems, and describes the interface between the monitoring and licensing systems, the role of monitoring in spectrum management, fixed and mobile monitoring systems, monitoring reports, operation of fixed and mobile monitoring systems, and spectrum measurement techniques.

3.2
On-the-job training

After induction training the new staff member is assigned a role and task in the organization and posted in a department for a certain job. To effectively perform the desired tasks, on-the-job training is the most effective and frequently used form of training for new staff. It is a key method to preserve the know-how of the department. Yet it is not enough simply to assign new members of staff to an experienced colleague and trust that all will be well. It is the responsibility of the manager to plan on-the-job training just as he or she would a course, and to monitor progress. This training focuses on the particular assignment of the staff.

3.3
Detailed training; Professional development training

Professional development training provides detailed technical information to employees in preparation for advancement, change in assignment or grooming their technical knowledge.  There are a variety of topics which should be covered in a spectrum management professional development training course.  The topics given in a particular course should be chosen according to the skills and jobs of the personnel to be trained.  The topics to be given in a spectrum management training course should generally be chosen from the following topics:

1.
General principles of spectrum management

2.
Understanding and using automated spectrum management systems

3.
Radio licensing

4.
Understanding/performing spectrum assignment

5.
Understanding/performing technical analysis

6.
Understanding/performing international coordination

7.
Understanding the equipment type approval process

8.
Accounting system, including fee calculation and invoicing

9.
Applications to the administration’s system

a.
Using and operating the system

b.
Understanding and performing network configuration

c.
System access considerations

d.
Understanding and performing system back-up and recovery

e.
Understanding system security considerations

f.
Understanding and performing database operations

10.
Data Entry

11.
Spectrum monitoring

12.
Administration of spectrum management systems

Managers should receive training in all of the topics listed above.  Technical users should generally receive training in all topics except 8, 9b, and 9d.  Administrative users should typically receive training in topics 2, 8, 9a, 9f and 10.  System administrators should receive training in topics 2, 9 and 12, including specialized courses in administration of software systems and databases.

In addition to formal training courses, a complete program of professional development training should include experiences of other administrations and involvement with activities at the ITU, such as:

–
active participation in ITU study groups and conferences;

–
active participation at regional forums and standardization organizations;
–
exchange of ideas and information with other administrations. Coordination meetings and visits of other administrations enrich the experience; and
–
attending seminars/workshops on new technology issues.
5
Training Facilities

Training in radio spectrum management and monitoring is available from a variety of sources around the world. Training is available on various general topics within spectrum management, and on specific equipment and computer software which may be specific to individual administrations.  Manufacturers such as Thales, France and TCI, a Dielectric Company, USA, offer training on the systems they provide.  Certain training is provided by the ITU.  The administrations of Australia, Canada, France, Germany, United States, Italy, Japan, Portugal and the United Kingdom offered in Resolution ITU-R 23 to receive monitoring officials from other administrations to train them in techniques of monitoring and direction finding. Training is also available from organizations in certain countries, as described below.

4.1  
Training resources available through the ITU

The ITU is committed to human resources development.  The World Telecommunication Development Conference held in Istanbul in 2000 approved several programs, including one in human capacity building.  This program provides for transfer of knowledge, sharing of experiences and know-how, and dissemination of information, and includes resources such as the Centres of Excellence and Virtual Training Centre described below.  In addition, the World Radiocommunication Seminar facilitates training.

4.1.1
The World Radiocommunication Seminar

The Radiocommunication Bureau organizes on alternate years (generally in November), at the ITU Headquarters in Geneva, a seminar (5 days) which deals with the use of the Radio Frequency Spectrum and the Satellite Orbits, and, in particular, with the application of the provisions of the ITU Radio Regulations. The seminar covers the international frequency management aspects of the Terrestrial and Space Services, including related work of the ITU-R Study Groups. Special attention is given to the Radio Regulations procedures adopted by WRCs. Demonstrations and workshops are also organised to enable the participants to get hands-on experience with ITU notification procedures as well as with some of the software and electronic publications made available by the Radiocommunication Bureau to the Administrations of Member States and to Radiocommunication Sector Members. The lectures and discussions during the seminar are held in the three working languages of the ITU (French, English and Spanish) with simultaneous interpretation facilities. A CD-ROM containing the documentation in the three languages is also distributed at the opening of the seminar. The documentation is posted on the ITU-R website 
(http://www.itu.int/ITU-R/conferences/seminars/index.html) and can be made available after the seminar upon request, for training purposes within administrations. Such seminars are also occasionally planned in different regions.

4.1.2
Centres of Excellence

The ITU Telecommunication Development Bureau (BDT) maintains several Centres of Excellence in Telecommunications at various locations around the world for the benefit of developing countries which perform the following training functions:

–
serve as focal points for training, professional development, research and information on matters related to telecommunications in various regions; 

–
train policy makers and regulators in the development of national sector policies and regulations; 

–
train high level corporate managers in the management of telecommunications networks and services; 

–
train frequency managers in the management of frequency spectrum in its policy, regulatory and technical aspects; 

–
provide training on selected issues of advanced telecommunication and information technology, telecommunication financing and multilateral trade agreements; 

–
provide capability for the development and harmonization of telecommunications standards, including support for participation in world telecommunication standardization forums; 

–
serve as focal points for regional and global information society initiatives; 

–
provide capability to formulate and implement pilot projects demonstrating the application of information and communication technology in specific fields of importance to various regions; 

–
provide consultancy to governments and private sector interests; 

–
provide facilities for conferences, seminars and colloquia to discuss and disseminate information on telecommunications issues; 

There are six Centres of Excellence, as follows: 

1.
Centre of Excellence for Western and Central Africa (Major Node: Dakar) 

2.
Centre of Excellence for Eastern and Southern Africa (Major Node: Nairobi) 

3.
Centre of Excellence for Asia Pacific (Major Node: Bangkok) 

4.
Centre of Excellence for Americas (Major Node: Cordoba) 

5.
Centre of Excellence for the Arab Region (Major Nodes: Damascus, Cairo, Amman, Tunis)

6.
Centre of Excellence for Eastern Europe and CIS Countries (Major Node: Moscow)

The centres are governed by Boards of Trustees, which establish management structures and academic programmes to achieve the training objectives of the Centres.  

Further information on the activities at these centers is available from the ITU web site (http://www.itu.int/ITU-D/hrd/coe/index.html).

4.1.3
Virtual Training Centre

The Telecommunication Development Bureau has created a virtual training centre. The training centre website (www.itu.int/ITU-D/hrd/vtc) has a library, which contains training-oriented material. One of the topics contained in training programmes is ‘Spectrum Management’. ITU has also entered into partnership programmes with private sector, regional and international agencies, governments, academia and training organizations to build synergies and mobilise additional resources for capacity building initiatives. This programme has three main approaches for contributing to development: establishing a training agreement (by waiving training fees), contributing to BDT yearly action plan, and/or joining existing regional projects based on public-private sector partnerships focused on long term self-sustainability.

4.2

Training provided by administrations and organizations

4.2.1
Training facilities in the USA

Within the United States of America, the United States Telecommunications Training Institute (USTTI) has been offering training opportunities in radio spectrum management since 1983 after the Institute was launched at the ITU Plenipotentiary Conference in Nairobi, Kenya. The USTTI courses are sponsored by U.S. companies and/or government agencies.  Each year the USTTI offers a number of courses directly related to radio spectrum management:

1.
Training in Radio Spectrum Management and Regulatory Policy Matters (each spring, given jointly by the Federal Communications Commission and the USTTI)

2.
Radio Frequency Spectrum Management (each spring, given jointly by the National Telecommunications and Information Administration (NTIA) and Comsearch).

3.
Spectrum Management in the Civil Sector (each spring, given jointly by the U.S. Federal Communications Commission and Comsearch).

4.
Radio Spectrum Monitoring and Measuring (each spring, given by the U.S. Federal Communications Commission (FCC) and by L-3/Apcom, Inc).

5.
Practical Applications of Spectrum Management and Spectrum Monitoring (each spring, given by TCI, A Dielectric Company).

6.
Radio Spectrum Monitoring Techniques and Procedures (twice a year, once each spring and once again in the summer, given by the FCC).

7.
Laboratory Techniques in Support of Equipment Authorization Programs (each fall, given by the FCC).

In addition to these opportunities, U.S. companies sponsor USTTI wireless radiocommunication courses, which may contain elements of spectrum management.  Details of these are available in the USTTI course catalogue, published yearly.

Training under the aegis of the USTTI is tuition-free. Applicants should seek funding from their own organizations or governments or from other organizations for their international and domestic U.S. travel, and for living expenses during training.

4.2.2
Australian Communications Authority International Training Program

The International Training Program has been developed by the ACA (http://www.aca.gov.au/) in response to an increasing number of requests from International organizations for individual training and work-study programs.  It aims to provide an overview of Australia’s fully liberalized telecommunications and radio-communications environments from a regulatory perspective. The training program has three streams covering radio-communications and telecommunications issues. All the training sessions are conducted in English.

The International Training Program provides those countries that are in the process of introducing a competitive environment, along with those who may be considering introducing competition, a change to learn from Australia’s experiences.  It also has the added benefit of providing participants with a unique opportunity to network with individuals from organizations and countries in a similar position to their own, as well as those countries further along the path to open competition.

The ACA provides all training free of charge, however, participants are required to meet all the accommodation, travel and sustenance costs.

4.2.3
Training at United Kingdom Telecommunications Academy (UKTA)

The United Kingdom Telecommunications Academy (http://www.ukta.co.uk/) offers a range of communications training free of all tuition charges to applicants from countries seeking to develop their communications expertise. 

The Academy is a joint venture between some of the leading communications companies and selected universities in the UK, making use of their combined training capabilities to provide a portfolio of high quality training events. Places on these events are being offered to the managers and technical operatives from countries having a less developed communications environment. Successful applicants are likely to be contributing (or aspiring to contribute) in a significant way to the development of the communications infrastructure and capabilities within their own countries

The Academy is supported by the United Kingdom Government, Department of Trade and Industry and has been created to provide training opportunities for delegates from those countries wishing to share in the knowledge and expertise of the UK communications industry

The training covers a wide range of communications related knowledge, expertise and activities, including management, commercial, technical, and personal development. Individual courses range from 1 day to 2 years in duration. There are no specific courses titled Spectrum Management but technology oriented courses, which may contain aspects of spectrum management. Applicants may select a combination of courses from this brochure to form a consecutive programme appropriate to their personal needs. All training is in English.

4.2.4
Other administrations or organizations, which provide training in radio spectrum management, are invited to submit short summaries of their training for insertion here.

XYZ offers the following training in spectrum management:...

Letter to be sent to various administrations requesting input to this paragraph
4.3
Training provided by Universities

Some universities also offer short courses in Regulatory and Spectrum Management either as modules of post graduate programs or independent short trainings. It is beyond the scope to cover all the relevant courses by all the universities. Therefore, as an example two courses conducted at two universities are given below. These courses have a tuition fee in addition to the other charges, which shall be required to be borne by the administration like travel, accommodation and sustenance charges.

4.3.1
Courses at the University of York 

The Department of Electronics (http://www.elec.york.ac.uk/contedu/welcome.html) at the University of York provides one-week modules for the part-time Modular Postgraduate Courses in EMC and in RF Communications, which can also be taken as short courses. One of the offered courses is ‘Radio Spectrum Management and the Radio Regulatory Environment’ (5 days). This course approaches the radio spectrum as a finite resource and overviews the tools, techniques and administration required to ensure efficient spectrum utilisation.

4.3.2
Courses at the George Washington University Centre for Professional Development 

The George Washington University Centre for Professional Development has a ‘Customized Education and International Program’ (http://www.gwu.edu/~cpd/ceip) to stimulate personal and professional growth in business, industry, government and non-profit entities. The centre also offers to create customized curriculum to meet the organization's specific learning goals. One of the offered courses is ‘CWTC 551 Radio Frequency Spectrum Management’ (5 days). This course examines the technical, regulatory, and legal intricacies of radio frequency spectrum management, how they impact developing technologies, and how they relate to strategic planning. 
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