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FOREWORD

The wireless communication technology has been evolving rapidly bringing about an emergence of a wide range of new wireless services and applications. At the corporate level, innovative wireless solutions can greatly enhance the efficiency of a company’s operations and lower the operating cost. For the individual, radio devices such as mobile phones and wireless LANs have brought convenience to our daily life. In this information age, the demand for such services will continue to grow as staying connected and having ready access to information anytime, anywhere now becomes a part of our life.
In view of the increasing demand for wireless services and applications, the Telecommunications Unit recognises the need to inform and update the industry of existing frequency assignment policies and procedures. The aim is to facilitate the application process and help to foster the understanding of applicants on the approach and policy adopted by the Telecommunications Unit.
This handbook serves to provide information on Spectrum Management activities, assignment policies and the application procedures for the various radiocommunication services including mobile, fixed, satellite, short-range devices and broadcasting services.

Chelston Bourne

Chief Telecommunications Officer

Telecommunications Unit

Ministry of Economic Affairs and Development
November 2006.
EXECUTIVE SUMMARY

The radio frequency (RF) spectrum is a natural resource that can be used to increase the efficiency and productivity of a nation’s work force as well as to enhance the quality of life. It is used to provide a wide variety of radio-communication services including personal and corporate communications, radio navigation, aeronautical and maritime radio, broadcasting, public safety and distress operations, radio location and amateur radio.

The Telecommunications Unit is responsible for the management of the radio frequency spectrum. The management tasks call for the planning and coordinating frequency usage at international, regional and sub-regional levels; allocating and assigning the spectrum nationally; and monitoring and resolving radio frequency interference.

This Spectrum Management Handbook describes in detail the various spectrum management activities carried out by the Telecommunications Unit in its effort to achieving efficient and effective spectrum allocation and utilisation.
These activities cover the spectrum allocations, assignment criteria and application procedures for various services including public mobile, private land mobile, terrestrial fixed and broadcasting services. The conditions for the use of Short Range Devices, the application procedures for temporary radio frequencies and information on the spectrum fees are also included in this Handbook. Parties interested to apply for the use of frequency can refer to this Handbook for guidance.

(1) 
Public Mobile:

Public mobile services include the operation of mobile communications systems (e.g. base stations, mobile switching centres) required to offer public cellular telephony, paging, trunked radio or mobile data services. The Telecommunication Unit’s policy is to assign the spectrum allocated for public mobile services to Carriers Faultics Based Operators (FBOs) only.

(2) 
Private Land Mobile:

The private land mobile network is to provide two-way communications between a fixed control point (i.e. base station) and a number of mobile transceiver units (e.g. vehicular or hand-held portable stations). The coverage area of a private land mobile service is either localised (confined area) or island-wide.

The applicant must be a company incorporated in Barbados and hold a  Carrier Network Licence issued by the Telecommunications Unit. To ensure that the use of the radio spectrum is optimum, the licence may impose conditions requiring the network to be operated on a non-protection, non-interference basis and limiting the operation to specific geographical locations.

(3) 
Terrestrial Fixed:

Fixed service is defined in the ITU Radio Regulations as a radio-communication service between specified fixed points that includes point-to-point and point-to-multipoint radio systems used for the transmission of voice, video and data information. Fixed service radio systems generally operate in the microwave region of the spectrum of about 1 to 60 GHz. There are four categories of application that can qualify for the use of microwave frequencies for fixed service links.

Application that does not fall within any of the above categories may be considered and approved by the Telecommunications Unit on a case-by-case basis.

(4) 
Broadcasting:

Broadcasting service is a radio-communication service in which the transmissions are intended for direct reception by the general public. This service may include sound transmissions, television transmissions or other type of transmissions.

To provide broadcasting services in Barbados, the applicant must first obtain a licence (e.g. free-to-air licence) from the Barbados Broadcasting Authority (BBA) under which broadcasting frequencies will be assigned. The applicant is also required to apply for a telecommunication infrastructure for broadcasting system from the Telecommunications Unit.
(5)
 Short Range Low Power Devices

Short Range Devices cover radio transmitters that have a localised area of operation due to their low output power (i.e. generally 100 mW or less). These include radiocommunication equipment such as radio microphones, cordless phones, remote control devices, etc.
Short Range devices could be used virtually everywhere and they operate on a wide range of frequencies. Such devices are, however, permitted to operate on a non-interference and non-protection basis. That is, they must share-use the frequencies with other radio applications and they must not cause interference to other radiocommunication networks duly authorized by the Telecommunications Unit.
Generally, short range devices are exempted from licensing if the transmitter output power is below the maximum approved field strength or power as indicated in Chapter 7 of the Handbook.

(6)
 Temporary Use of Radio Frequencies

The Telecommunications Unit permits the temporary use of radio frequencies for purposes as exhibitions, demonstration, testing of equipment and sports events.
Dealers holding valid Telecommunication Dealer’s License may apply to the Telecommunications Unit for the temporary use of frequencies for occasional needs such as the demonstration of equipment to potential customers at their business premises.
(7)
 Spectrum Fees

Presently, under the administrative allocation approach, the Telecommunications Unit has two charging schemes for the usage of radio spectrum, namely Long Term and Temporary Use of Frequencies. There are shown in the Telecommunications (Licence Fees) Regulations, 2003 – S.I. 2003 No. 78. 
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Disclaimer

This article is provided for information purposes only. The Telecommunications Unit of Barbados makes no warranties as to the accuracy, reliability or completeness of the contents of this article. Furthermore, the Telecommunications Unit may, without prior notice, amend the contents of this article. The Telecommunications Unit hereby expressly disclaims any and all liability connected with or arising from any use of or reliance on the contents of this article for any purpose whatsoever.
CHAPTER 1 - INTRODUCTION

1.
The radio frequency (RF) spectrum is a natural resource that can be used to increase the efficiency and productivity of a nation’s work force as well as to enhance the quality of life. It is used to provide a wide variety of radiocommunication services including personal and corporate communications, radio navigation, aeronautical and maritime radio, broadcasting, public safety and distress operations, radio location and amateur radio.

2. 
The use of radio frequency spectrum needs to be coordinated to avoid interference problem. Two radio-communication devices operating on the same frequencies, at the same time and at the same location will produce interference to the receivers. Therefore, the radio frequency spectrum is a limited resource like land and water. It has the property of being conserved if used properly, and wasted if not. As the uses of wireless applications are wide and varied, it is crucial to ensure that the spectrum is efficiently and effectively managed to optimally benefit the society and economy.

3. 
The Telecommunications Unit is responsible for the management, allocation and use of the radio frequency spectrum. The Spectrum Management Section of the Telecommunication Unit undertakes the essential activities needed to ensure efficient and effective allocation and use of the spectrum for radio services. These activities include:
· planning and coordinating frequency usage at international, regional and sub-regional levels;
· assigning and managing the spectrum nationally; and

· monitoring and resolving radio frequency interference.
4. 
Chapter 2 gives an overview of the various spectrum management activities carried out by the Spectrum Management Department of the Telecommunications Unit to ensure that the goal of efficient and effective spectrum allocation and utilisation is achieved.
5. 
Chapters 3 to 6 provide details on the spectrum allocations, assignment criteria and application procedures for the individual services including public mobile, private land mobile, terrestrial fixed and broadcasting services. Parties interested to apply for the use of frequency can refer to these chapters for guidance.

6.
Conditions for the use of Short Range Devices, the application procedures for temporary radio frequencies and information on the spectrum fees can be found in chapters 7, 8 and 9 respectively.

7.
Chapters 10 and 11 give information on Spectrum Application Forms, RF Radiation and Inspections Forms, Wi-Fi, Wi-Max, PPDR and CDMA - 450 respectively.

8. 
The Telecommunications Unit will review the frequency assignment policies and application procedures periodically and welcomes comments from all interested parties. For any comments, queries or clarifications, please contact the following:
The Chief Telecommunications Officer

Telecommunications Unit

Ministry of Economic Affairs and Development (Development)

Warrens Office Complex

Warrens,

St. Michael.

Fax: 246-426-0960
Email: chelston_bourne@barbadosbusiness.gov.bb
CHAPTER 2 - SPECTRUM MANAGEMENT IN BARBADOS
1. Spectrum Planning and Coordination

1.1 World Radiocommunication Conference
1.1.1 
Globally, the use of radio spectrum is regulated by the International Telecommunication Union (ITU). The ITU Radio Regulations form the international framework within which member nations allocate and manage spectrum at a more detailed level. Barbados is a member of the ITU since 1967. As a signatory to the ITU Constitution and Convention, Barbados has the obligation to ensure that the spectrum management activities are in compliance to the ITU Radio Regulations.
1.1.2 The ITU Radio Regulations and the Table of Frequency Allocations are revised at the World Radiocommunication Conference (WRC) held once every few years. In preparation for the WRC, each regional Administration attempts to align their position within the region. The ITU has defined three separate regions as shown below:
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1.1.3 
In the Americas Region (Region 2), the Inter American Telecommunications Commission (CITEL) organises Permanent Conference Committee (PCC) to formulate common positions

among member states for consideration at the WRC.

1.1.4
 At the regional level, the Caribbean Telecommunications Union (CTU) deals with regional issues among members of Caricom.
1.1.5
At the national level, the Telecommunications Unit discusses the WRC issues with the key stakeholders in the Barbados Preparatory Working Group Meeting for WRC. Members are also welcome to participate in the WRC under the Barbados delegation led by the Telecommunications Unit.

1.2 
Coordination

1.2.1 
Radio waves propagate in space with no regard for national boundaries.  The islands of the Caribbean are relatively close to each other, and the allocation of frequency bands to new radio technologies requires close coordination between the countries to pre-empt any harmful interference. This is particularly critical for high power and wide coverage systems.
1.2.2 In Barbados, the frequency coordination is achieved via the Caribbean Telecommunications Union and the International Telecommunications Union:
2.
National Spectrum Allocation and Assignment

2.1 
Table of Frequency Allocations

2.1.1
The Telecommunications Unit charts the present and future utilisation of the radio frequency spectrum. The Table of Frequency Allocations for Barbados is reviewed and updated regularly.
2.1.2
The Telecommunications Unit monitors constantly the trends and developments of new wireless technologies and reviews the frequency allocations whenever there is a demand for spectrum. To keep the industry and interested parties informed on the availability of spectrum in the coming years, the technological trends in the use of spectrum and the Telecommunication Unit’s policy direction with regard to spectrum allocation and re-allocation for public communication networks. Separately, the Telecommunication Unit has produced the Radio Spectrum Handbook in 2006 which will be available on its website www.telecoms.gov.bb.
2.2 
Spectrum Allocation Band Plan  
2.2.1
From the ITU Radio Regulation Table of Frequency Allocations1 for Region 2.  The Telecommunications Unit decides for each frequency band which service(s) to adopt based on the national requirements and priority.
2.2.2 
The Telecommunications Unit then determines the band plan to adopt for each service based on technical considerations such as the bandwidth, duplex separation, etc. A crucial consideration for deciding the band plan is the technology and radio equipment availability.
2.2.3
For the purpose of assignment, the band plan is then further divided into a number of channels to give the channelling plan. Once the necessary inter island coordination has been successfully carried out, the frequencies can then be assigned to eligible users.
2.2.4
There exists in the Telecommunications Unit since 2003, the National Spectrum Management Plan for Barbados shown as Appendix I.

2.3 
Frequency Assignment

2.3.1 
The Telecommunications Unit develops the policies, rules and regulations for the assignment of radio frequency spectrum. In the past, the spectrum was administratively allocated. However, in the liberalised environment, administrative allocation may not be the most objective, efficient and transparent means of ensuring the spectrum is put to its most effective use. An alternative approach is to adopt market-based approach such as competitive licensing, where competing services in common bands cannot effectively share the same spectrum. 
1Table of Frequency Allocations for Barbados is available at 
Telecommunications Unit website: www.telecoms.gov.bb (Spectrum 
Booklet) excluding Defence and Security allocations.
2.3.2
The general categorisation of frequency assignment is as follows:
	Long Term
	Exclusive*
	For networks providing island-wide coverage
	Public cellular, paging, trunked radio and mobile data networks

	Long Term
	Shared Use
	For localized coverage
	Private mobile radio and short range devices such as radio telemetry equipment, cordless telephones, etc.

	Short Term
	Shared Use
	For a period of less than 90 days
	Telecom exhibitions and trade shows; Communic Asia; system trials and testing, etc.


* The term “Exclusive” used in this table means that sharing the use of

frequencies among the high power island-wide networks stated in the last

column is not feasible because of potential of interference. The Telecommunications Unit reserves the right to assign these frequencies for shared use with other low power or localised coverage networks where these networks will not cause harmful interference to the island-wide networks in the last column.
2.4
Spectrum Engineering

2.4.1
For frequency assignment based on the administrative allocation approach, the Telecommunications Unit formulates the frequency assignment criteria for each service.
2.4.2
For the use of frequency, the Telecommunications Unit sets the technical regulations to be imposed such as the sharing criteria, power limit, standards and specifications, etc as part of the licensing conditions these are usually based on known international standards.
2.4.3
The frequency assignment criteria and licensing criteria for the various services are detailed in the chapters to follow.

2.4.4 Electromagnetic Compatibility (EMC) analysis is carried out before any frequency is assigned.

2.4.5
Technical Analysis (TA) using the Automatic Frequency Management Systems (AFMS) is also carried out before any frequency is assigned. 
3. 
Spectrum Control and Interference Management

3.1
The management of spectrum includes the responsibility of investigating and resolving complaints from radio users who experience interference in their radio-communication operations. The Telecommunications Unit carries out routine frequency monitoring and tracing of unauthorised transmissions. This ensures an interference free environment for licensed radio frequency users in Barbados.
3.2
 Also, when a radio station is licensed, the Telecommunications Unit carries out inspection on the station to ensure that the licensee complies with the licensed operating conditions such as RF output power, modulation, frequency accuracy and installation requirements.

APPENDIX 1

National Spectrum Management Plan for Barbados

INTRODUCTION

In accordance with Section 41 of the Telecommunications Act, 2001 (the “Act”), this Spectrum Management Plan (the “Plan”) is adopted so as to articulate how the electromagnetic spectrum will be used in Barbados in the future and explain, in general terms, the procedures that will be employed to authorize use of particular frequency bands.  This Plan will create a new spectrum policy environment that will rationalize spectrum usage in Barbados with a minimal amount of regulation to guard against interference.  This Plan also will allow spectrum to be used in a more efficient manner than in the past, and will foster additional investment in the infrastructure necessary to develop competitive telecommunications networks.  Some existing users of spectrum will be required to relocate to other frequencies or to cease operations as part of the effectuation of the Plan, but the Ministry of Economic Affairs and Development (Development) (the “Ministry”) firmly believes that effectuation of the Plan will best serve the interests of the public.

The Plan generally follows the spectrum allocation plan designated by the International Telecommunications Union (“ITU”) for Region 2, in which Barbados is located.  By providing for spectrum usage in Barbados to be consistent with other Region 2 (Western Hemisphere) nations, the Plan will enable service providers to take advantage of economies of scale and scope in equipment procurement and will help to establish a favorable climate for investment.  In some cases, the Plan deviates from the ITU Region 2 allocations to allow spectrum that would otherwise be underutilized in Barbados to be put to higher valued uses or to harmonize the Barbados allocations with those in the United States or other Caribbean nations.  Examples of such deviations are in the allocations normally reserved for UHF television channels (698-806 MHz) and in the frequency bands designated for Broadband PCS (1850-1990 MHz).

Except as specifically provided by the Ministry, a license shall be required in order to use allocated frequencies for particular services.  The actual use of these frequencies by a particular licensee will be governed by applicable regulations and the specific license granted to such licensee.  The Ministry of Economic Affairs and Development (Telecommunications Unit) will award spectrum licenses to applicants in accordance with regulations adopted by the Ministry and on the basis of criteria to be developed by the Ministry.

Annex 1 of the Plan sets forth the allocations that will govern the use of frequencies above 300 kHz in Barbados.  Annex 2 sets forth the licensing mechanisms which the Ministry expects to use to award licenses in various bands.

HOW THE SPECTRUM IS USED

The electromagnetic spectrum is used in a number of different ways.  Perhaps the most common uses are for broadcasting, satellite, and mobile communications services.  Broadcast uses may include AM and FM radio stations, television stations, and satellites used for direct broadcasting.  Spectrum used for mobile communications can provide a variety of services both to government agencies (e.g., military, police, and fire and rescue agencies) and to the private sector.  Commercial uses include maritime radios aboard commercial and pleasure vessels, cellular radio, paging systems, trunked radio systems, radios in commercial airplanes used for aeronautical radionavigation and communications, and the mobile satellite communications and tracking systems.  In addition, a large amount of the spectrum is used for carrying voice, data, and video signals over long distances via microwave relay and satellite systems.

PRINCIPLES FOR AUTHORIZING PARTICULAR SERVICES

Because of the possibility that uncoordinated uses of spectrum could lead to interference, it is important that the electromagnetic spectrum be regulated, that access to it be controlled, and that rules for its use be enforced.  Through adoption of this Plan, spectrum in Barbados will be better managed and its use will become more efficient.

The Ministry will authorize the provision of particular services in specified frequency bands if the characteristics of the proposed service are consistent with the broad allocations contained herein and if the Ministry otherwise determines that the proposed service would be in the public interest.  The following five principles will guide the Telecommunications Unit in determining whether particular services ought to be authorized within a particular spectrum allocation:

(1)
The Telecommunications Unit has determined that not all services should be evaluated alike.  Radio services that are necessary for aviation and safety of life will merit more consideration than those services that are more in the nature of conveniences or luxuries;

(2)
The Telecommunications Unit will consider the number of persons who would probably receive benefits from the particular service.

(3)
Particularly with respect to new services, the Telecommunications Unit will determine whether such services meet a substantial public need, and what the likelihood is that the service can be established on a practical working basis; and

(4) The Telecommunications Unit will consider the proper place in the spectrum for the service in question.

(5) Spectrum for use by Defence and Security Services will be reserved where possible, and will always be granted on request.

PROCEDURES FOR LICENSING
As discussed below, licenses to use certain frequency bands may be assigned on a First-Come First-Served (FCFS) basis.  It is expected, however, that in most instances the Ministry will invite interested parties to file applications to compete for licenses to provide particular services.  In such cases, the Ministry will specify the process it will employ to choose from among mutually-exclusive applicants.  

A competitive licensing process would be employed in situations where there is, or is likely to be, more demand for spectrum than there is spectrum available.  This Plan provides a forecast of certain types of spectrum licenses that the Ministry expects to award over the next two years, and attempts to identify the types of situations in which licensing would be conducted through FCFS and competitive processes.

The Ministry is of the view that this Plan can only be a “best effort” forecast of spectrum to be licensed, and must therefore provide flexibility to adjust according to marketplace demands, the needs of the consuming public, international and commercial developments, as well as other factors.  It should be noted that the Ministry reserves the right, with advance notice to interested parties, to change from one licensing process to another, if conditions change and for reasons affecting the orderly development of radiocommunications.

First-Come First-Served Licensing.  The use of the FCFS licensing process will continue where the Ministry believes spectrum supply is adequate to meet the demand.  This will generally apply to most point-to-point microwave systems and conventional land mobile systems where a modest amount of spectrum is required; individual microwave radio and land mobile frequency assignments; some point-to-multipoint applications; and to all satellite earth stations.  Licensees seeking to obtain licenses under FCFS licensing will be required to coordinate frequency usage with existing licensees to ensure that harmful interference will not result from the new use. 

The frequency bands that the Ministry expects to continue to license on a FCFS basis are listed in Annex 2, and they will be updated periodically, based on such factors as changes to spectrum policies and spectrum demands.

Competitive Licensing.  A number of factors must be considered before spectrum resources are opened for competitive licensing, and it is often difficult to forecast the precise timing and priorities. Wireless communication technologies are evolving quickly as business opportunities emerge to compete in all segments of the telecommunications market.  These opportunities appear to be especially abundant in local distribution networks, fixed and mobile satellite communications and wireless mobile communications.  The Ministry recognizes the important role of telecommunications in the development of a sustained economy, and supports affordable access facilities capable of providing a wide range of digital services to all Barbadians.  

As noted above, the Ministry expects to award licenses through a competitive licensing procedure where there is, or could be, more spectrum demand than there is available spectrum.  The Ministry expects to use competitive licensing procedures for the following services: mobile telephony services; broadband wireless access services, fixed wireless services, international fixed and mobile satellite services and other commercial services as they emerge. 

The Ministry may entertain expressions of interest for spectrum resources identified for competitive licensing in order to gauge the level of interest in the frequency bands and to ascertain the availability of radio equipment.  In some cases, the Ministry may solicit the level of interest in a given frequency band by inviting public comment through a gazette notice.  Competitive licensing procedures will typically be used when there are more expressions of interest than there are licenses to be issued, but the Ministry maintains the ability to adjust the number of available licenses in response to expected demand.

The Ministry will adopt evaluative criteria to govern competitive spectrum licensing, and it may use different licensing criteria for different spectrum.  Although the Ministry reserves the right to use auctions for licensing, it is not anticipated that auctions will be employed to license any of the services listed in Annex 2. Primary allocations are shown in uppercase letters.

FORECAST OF SPECTRUM TO BE LICENSED IN THE NEXT 2-3 YEARS

Against this backdrop, the Ministry believes that in a number of areas, it would be more useful to forecast the release of “certain types of spectrum,” to complement and expand existing wireless infrastructure and services, rather than specify frequency bands. The spectrum envisaged for licensing in the next 2 to 3 years is described in these areas:

· additional spectrum for second generation mobile (digital Personal Communications Services (PCS) third generation mobile (IMT-2000) services, and services beyond (IMT-2000);

· additional spectrum for narrowband/wideband wireless access service (1.5 Mb/s or less);

· additional spectrum for broadband wireless access (1.5 Mb/s or more); and

· fixed and mobile satellite and associated spectrum;

· spectrum for new services such as Forward Link Only (FLO) technology;

· spectrum for Next Generation Networks (NGNs).

This forecast is subject to change in order to respond more effectively to spectrum demands of the marketplace and to respond to consumer needs and the public interest.

ALLOCATIONS FOR CELLULAR/3G WIRELESS SERVICES
The spectrum bands that are identified in the Plan for possible future use for cellular 3rd Generation (3G) Wireless services are generally harmonized with the bands identified by the ITU.  Thus, if and when demand exists for these services in Barbados, these bands will offer the best opportunity for service providers to realize economies of scale and offer their customers advanced cellular services

TREATMENT OF CURRENT USERS

Under the Plan, spectrum may be reallocated to higher valued uses if the Ministry determines that the existing use does not best serve the public interest.  In the process, some spectrum users may be required to cease using the frequencies they are currently using or be relocated to other spectrum.   The Ministry, acting through its Telecommunications Unit, intends to be active in reclaiming this spectrum and/or relocating current users, although the Plan makes an effort to accommodate existing spectrum users to the greatest extent possible without compromising the principles underlying the Plan.  In addition, the public interest may in some cases require that the Ministry limit the number of frequencies assigned to each licensee in a given band to accommodate a greater diversity of users.

Pursuant to the Telecommunications Act, 2001-36 and the Memorandum of Understanding, C&W has been issued a new Spectrum License that authorizes the use of those portions of the spectrum already allocated to and/or in use by it.  The Ministry has acquired an Automatic Frequency Management System (AFMS) to assist in the effective management of the Spectrum.

MISCELLANEOUS

Annex 1 – Frequency Allocations

Annex 2 – Licensing Mechanisms

Annex 3 is a definition of services to be provided under the Plan.

Annex 4 is some additional notes on Spectrum Management in Barbados.

Annex 5 is a list of abbreviation.

CONCLUSION

The Ministry believes that this Plan represents a significant step forward in the development of the economy in Barbados.  Implementation of the Plan will allow spectrum use to be more efficient and will enable to Government to better manage this important national resource.

Ministry of Economic Affairs and Development (Development)

(Telecommunications Unit)

ANNEX 1

FREQUENCY ALLOCATIONS

(all bands in MHz unless indicated otherwise)
Below 0.0090 (not allocated)

0.0090-0.0140 

RADIONAVIGATION

0.0140-0.01995

FIXED/MARITIME MOBILE

0.01995-0.02005

STANDARD FREQUENCY AND TIME SIGNAL (20 kHz)


0.02005-0.070


FIXED/MARITIME MOBILE

0.070-0.090
FIXED/MARITIME MOBILE/MARITIME RADIONAVIGATION/radiolocation

0.090-0.1100


RADIONAVIGATION/fixed

0.1100-0.1300
FIXED/MARITIME MOBILE/MARITIME RADIONAVIGATION/radiolocation

0.130-0.160


FIXED/MARITIME MOBILE

0.160-0.190


FIXED

0.190-0.200


AERONAUTICAL RADIONAVIGATION

0.200-0.275 AERONAUTICAL RADIONAVIGATION/Aeronautical

mobile

0.275-0.285


AERONAUTICAL RADIONAVIGATION/
Aeronautical







mobile/Maritime radionavigation (radiobeacons)

0.285-0.315 AERONAUTICAL RADIONAVIGATION/MARITIME

RADIONAVIGATION (radiobeacons)

0.315-0.325


MARITIME RADIONAVIGATION (radiobeacons)





aeronautical radionavigation

0.325-0.335


AERONAUTICAL RADIONAVIGATION/Aeronautical





mobile/Maritime radionavigation (radiobeacons)

0.335-0.405


AERONAUTICAL RADIONAVIGATION/Aeronautical mobile

0.405-0.415


RADIONAVIGATION/Aeronautical mobile

0.415-0.495


MARITIME MOBILE/aeronautical radionavigation

0.495-0.505 


MOBILE (Distress & Calling)

0.505-0.510 


MARITIME MOBILE

0.510-0.525 


AERONAUTICAL RADIONAVIGATION

0.525-1.705 


STANDARD AM RADIO BROADCASTING

1.705-1.800 FIXED/LAND MOBILE/RADIOLOCATION/AERONAUTICAL

            RADIONAVIGATION

1.800-2.000 


AMATEUR (160 meters)

2.000-2.065 


FIXED/MOBILE 

2.065-2.107 


MARITIME MOBILE

2.107-2.170 


FIXED/MOBILE

2.170-2.194 MARITIME MOBILE

2.1745                                      SAR communications and on scene

communications

2.1820



distress and safety radiotelephone

2.1875   


GMDSS ASSIGNMENT (ship-to-ship/shore-to-

ship distress alerts and safety calls using DSC)

2.194-2.300 


FIXED/MOBILE

2.300-2.495 


FIXED/MOBILE/BROADCASTING

2.495-2.501 


STANDARD FREQUENCY AND TIME SIGNAL (2.500 MHz)

2.501-2.502 
STANDARD FREQUENCY AND TIME SIGNAL/Space Research

2.502-2.505 


STANDARD FREQUENCY AND TIME SIGNAL

2.505-2.850 


FIXED/MOBILE

2.850-3.025 


AERONAUTICAL MOBILE (R)

3.025-3.155 


AERONAUTICAL MOBILE (OR)

3.155-3.200 


FIXED/MOBILE except aeronautical mobile

3.200-3.230 


FIXED/MOBILE except aeronautical mobile/BROADCASTING

3.230-3.400 


FIXED/MOBILE except aeronautical mobile/Broadcasting

3.400-3.500 


AERONAUTICAL MOBILE (R)

3.500-4.000 


AMATEUR (80 Meter Band)

4.000-4.063 


FIXED/MARITIME MOBILE

4.063-4.438 


MARITIME MOBILE



4.2075



GMDSS Assignment

4.438-4.650 


FIXED/MOBILE except aeronautical mobile (R)

4.650-4.700 


AERONAUTICAL MOBILE (R)

4.700-4.750 


AERONAUTICAL MOBILE (R)

4.750-4.850 


SHORTWAVE BROADCAST BAND (60 meters)

4.850-4.995 


FIXED/LAND MOBILE/BROADCASTING

4.995-5.003 


STANDARD FREQUENCY AND TIME SIGNAL (5.000 MHz)

5.003-5.005 


STANDARD FREQUENCY AND TIME SIGNAL

5.005-5.060 


SHORTWAVE BROADCAST BAND (60 METERS)

5.060-5.250 


FIXED/mobile except aeronautical mobile

5.250-5.400


AMATEUR 60m Band

5.400-5.450


FIXED MOBILE except aeronautical mobile

5.250-5.450 


FIXED/MOBILE except aeronautical mobile

5.450-5.680 AERONAUTICAL MOBILE (R)

5.680-5.730


AERONAUTICAL MOBILE (OR)

5.730-5.900 


FIXED/MOBILE except aeronautical mobile

5.900-6.200 


SHORTWAVE BROADCAST BAND (49 Meters)

6.200-6.525 


MARITIME MOBILE

6.3120



GMDSS Assignment



6.525-6.685 


AERONAUTICAL MOBILE (R)

6.685-6.765 


AERONAUTICAL MOBILE (OR)

6.765-7.000 


FIXED Land Mobile

7.000-7.300 


AMATEUR (40 Meter Band)

7.300-7.350 


BROADCASTING

7.350-8.100 


FIXED Land mobile

8.100-8.195 


FIXED/MARITIME MOBILE

8.195-8.815 


MARITIME MOBILE

8.4145



GMDSS Assignments

8.815-8.965 


AERONAUTICAL MOBILE (R)

8.965-9.040 


AERONAUTICAL MOBILE (OR)

9.040-9.400 


FIXED

9.400-9.900 


SHORTWAVE BROADCAST BAND (31 METERS)

9.900-9.995 


FIXED

9.995-10.003 


STANDARD FREQUENCY AND TIME SIGNAL (10.000 MHZ)

10.003-10.005 
STANDARD FREQUENCY AND TIME SIGNAL/Space Research

10.005-10.100 

AERONAUTICAL MOBILE (R)

10.100-10.150


FIXED/AMATEUR

10.150-11.175 

FIXED/MOBILE except aeronautical mobile (R)

11.175-11.275 

AERONAUTICAL MOBILE (OR)

11.275-11.400 

AERONAUTICAL MOBILE (R)

11.400-11.600 

FIXED

11.600-12.050 

SHORTWAVE BROADCAST BAND (25 Meters)

12.050-12.100 

BROADCASTING

12.100-12.230 

FIXED

12.230-13.200 

MARITIME MOBILE

12.577



GMDSS Assignment

13.200-13.260 

AERONAUTICAL MOBILE (OR)

13.260-13.360 

AERONAUTICAL MOBILE (R)

13.360-13.410 

FIXED/RADIO ASTRONOMY

13.410-13.570 

FIXED

13.570-13.800 

SHORTWAVE BROADCAST BAND (22 Meters)

13.800-13.870 

BROADCASTING

13.870-14.000 

FIXED/Mobile except eeronautical mobile (R)

14.000-14.350 

AMATEUR (20 Meter Band)/AMATEUR SATELLITE 

14.350-14.990 

FIXED/Mobile except aeronautical mobile (R)

14.990-15.005 

STANDARD FREQUENCY AND TIME SIGNAL (15.000 MHz )

15.005-15.010 
STANDARD FREQUENCY AND TIME SIGNAL/space Reseach

15.010-15.100 

AERONAUTICAL MOBILE (OR)

15.100-15.800 

SHORTWAVE BROADCAST BAND (19 METERS)

15.800-16.360 

FIXED

16.360-17.410 

MARITIME MOBILE

16.8045


GMDSS Assignment

17.410-17.480 

FIXED

17.480-17.900 

SHORTWAVE BROADCAST BAND (16 METERS)

17.900-17.970 

AERONAUTICAL MOBILE (R)

17.970-18.030 

AERONAUTICAL MOBILE (OR)

18.030-18.052 

FIXED

18.052-18.068 

FIXED/Space research

18.068-18.168 

AMATEUR (17 Meter Band)/AMATEUR SATELLITE

18.168-18.780 

FIXED

18.780-18.900 

MARITIME MOBILE

18.900-19.020 

SHORTWAVE BROADCAST BAND (15 Meters)

19.020-19.680 

FIXED 

19.680-19.800 

MARITIME MOBILE

19.800-19.990 

FIXED

19.990-19.995 

STANDARD FREQUENCY AND TIME SIGNAl/Space Research

19.995-20.010 

STANDARD FREQUENCY AND TIME SIGNAL (20.000 MHz)

20.010-21.000  

FIXED/Mobile

21.000-21.450  

AMATEUR (15 Meter Band)/Amateur Satellite

21.450-21.850  

SHORTWAVE BROADCAST BAND (13 Meters)

21.850-21.870  

FIXED

21.870-21.924  

FIXED 

21.924-22.000  

AERONAUTICAL MOBILE (R)

22.000-22.855  

MARITIME MOBILE

22.855-23.000


FIXED

23.000-23.200


FIXED//Mobile except aeronautical mobile (R)

23.200-23.350


FIXED/AERONAUTICAL MOBILE (OR)

23.350-24.000


FIXED//Mobile except aeronautical mobile (R)

24.000-24.890


FIXED/LAND MOBILE

24.890-24.990


AMATEUR 12 Meter Band/Amateur Satellite

24.990-25.005


STANDARD FREQUENCY AND TIME SIGNAL (25.000 MHz)

25.005-25.010


STANDARD FREQUENCY AND TIME SIGNAL/Space research

25.010-25.070


FIXED/MOBILE except aeronautical mobile

25.070-25.210


MARITIME MOBILE

25.210-25.550


FIXED//MOBILE except aeronautical mobile

25.550-25.670


RADIO ASTRONOMY

25.670-26.100


SHORTWAVE BROADCAST BAND (11 Meters)

26.100-26.175


MARITIME MOBILE

26.175-27.50
FIXED/MOBILE/CITIZEN BAND /Mobile except aeronautical mobile

26.965



CB Class D Channel 01

26.975



CB Class D Channel 02

26.985



CB Class D Channel 03

26.995



CB Class C

27.005



CB Class D Channel 04

27.015



CB Class D Channel 05

27.025



CB Class D Channel 06

27.035



CB Class D Channel 07

27.045



CB Class C

27.055



CB Class D Channel 08

27.065



CB Class D Channel 09

27.075



CB Class D Channel 10

27.085



CB Class D Channel 11

27.095



CB Class C

27.105



CB Class D Channel 12

27.115



CB Class D Channel 13

27.125



CB Class D Channel 14

27.135



CB Class D Channel 15

27.145



CB Class C

27.155



CB Class D Channel 16

27.165



CB Class D Channel 17

27.175



CB Class D Channel 18

27.185



CB Class D Channel 19

27.195



CB Class C

27.205



CB Class D Channel 20

27.215



CB Class D Channel 21

27.225



CB Class D Channel 22

27.255



CB Class D Channel 23

27.235



CB Class D Channel 24

27.245



CB Class D Channel 25

27.265



CB Class D Channel 26

27.275



CB Class D Channel 27

27.285



CB Class D Channel 28

27.295



CB Class D Channel 29

27.305



CB Class D Channel 30

27.315



CB Class D Channel 31

27.325



CB Class D Channel 32

27.335



CB Class D Channel 33

27.345



CB Class D Channel 34

27.355



CB Class D Channel 35

27.365



CB Class D Channel 36

27.375



CB Class D Channel 37

27.385



CB Class D Channel 38

27.395



CB Class D Channel 39

27.405



CB Class D Channel 40

27.500-28.000


METEOROLOGICAL AIDS/FIXED/MOBILE

28.000-29.700


AMATEUR/AMATEUR-SATELLITE

29.700-30.005


FIXED/MOBILE

30.005-30.010
FIXED/MOBILE/SPACE OPERATION(Satellite Identification)/SPACE RESEARCH

30.010-37.500


FIXED/MOBILE

37.500-38.250


FIXED/MOBILE/Radio astronomy

38.250-39.986


FIXED/MOBILE

39.986-40.020


FIXED/MOBILE/Space research

40.020-40.980


FIXED/MOBILE

40.980-41.015


FIXED/MOBILE/Space Research

41.015-44.000


FIXED/MOBILE

44.000-47.000


FIXED/MOBILE

47.000-50.000


FIXED/MOBILE

50.000-54.000


AMATEUR (10 Meter Band)

54.000-60.000


VHF TELEVISION BROADCAST CHANNEL 2





55.250 VIDEO

59.750 AUDIO

60.000-66.000


VHF TELEVISION BROADCAST CHANNEL 3





61.250 VIDEO

65.750 AUDIO

66.000-72.000


VHF TELEVISION BROADCAST CHANNEL 4





67.250 VIDEO

71.750 AUDIO

72.000-73.000


FIXED/MOBILE

73.000-74.600


RADIO ASTRONOMY

74.600-74.800 FIXED/MOBILE

74.800-75.200 AERONAUTICAL RADIONAVIGATION

75.200-76.000


FIXED/MOBILE

76.000-82.000


VHF TELEVISION BROADCAST CHANNEL 5





77.250 VIDEO

81.750 AUDIO

82.000-88.000


VHF TELEVISION BROADCAST CHANNEL 6





83.250 VIDEO

87.750 AUDIO

88.000-108.000

FM RADIO BROADCAST BAND

108.000-117.975

AERONAUTICAL RADIO NAVIGATION

117.975-137.000

AERONAUTICAL MOBILE (R)

137.000-138.000
METEOROLOGICAL-SATELLITE (space-to-Earth)/MOBILE-SATELLITE (space-to-Earth)/SPACE OPERATION(space-to-Earth/SPACE RESEARCH(space- to-Earth)

138.000-144.000

FIXED/MOBILE/RADIOLOCATION

144.000-148.000

AMATEUR (2 Meter Band)/AMATEUR SATELLITE

148.000-149.900

FIXED/MOBILE/MOBILE SATELLITE (Earth-to-space)

149.900-150.050

MOBILE SATELLITE(Earth-to-space)/RADIONAVIGATION         



SATELLITE

150.050-156.025

FIXED/MOBILE

156.025-162.025

FIXED/MOBILE/MARITIME MOBILE

156.525


Channel 70 - distress and safety calls using DSC (GMDSS)

156.800
Channel 16 - distress and safety traffic by radio telephone, including SAR coordination and on-scene communications

162.025-174.000

FIXED/MOBILE

174.000-180.000

FIXED/MOBILE

180.000-186.000

VHF TELEVISION BROADCAST CHANNEL 8





181.250 VIDEO

185.750 AUDIO

186.000-192.000

VHF TELEVISION BROADCAST CHANNEL 9





187.250 VIDEO

191.750 AUDIO

192.000-198.000

VHF TELEVISION BROADCAST CHANNEL 10





193.250 VIDEO

197.750 AUDIO

198.000-204.000

VHF TELEVISION BROADCAST CHANNEL 11





199.250 VIDEO

203.750 AUDIO

204.000-210.000

VHF TELEVISION BROADCAST CHANNEL 12





205.250 VIDEO

209.750 AUDIO

210.000-216.000

VHF TELEVISION BROADCAST CHANNEL 13





211.250 VIDEO

215.750 AUDIO

216.000-220.000

FIXED/MARITIME MOBILE/Radiolocation

220.000-222.000

FIXED/MOBILE

222.000-225.000

AMATEUR RADIO

225.000-267.000

FIXED/MOBILE

267.000-272.000 

FIXED/MOBILE Space operation (space-to-Earth)

272.000-273.000

SPACE OPERATION (space-to-Earth)/FIXED/MOBILE

273.000-312.000 

FIXED/MOBILE

312.000-315.000

FIXED/MOBILE/Mobile-satellite (Earth-to-space)

315.000-322.000

FIXED/MOBILE

322.000-328.600

FIXED/MOBILE/RADIO ASTRONOMY

328.600-335.400

AERONAUTICAL RADIO NAVIGATION

335.400-399.900

STUDIO-TO-TRANSMITTER LINKS

399.900-400.050

MOBILE-SATELLITE/RADIONAVIGATION-SATELLITE

400.050-400.150
STANDARD FREQUENCY AND TIME SIGNAL-SATELLITE (400.100 MHz)

400.150-403.000

METEOROLOGICAL AIDS/METEOROLOGICAL-SATELLITE

403.000-406.000

METEOROLOGICAL AIDS/fixed/Mobile except aeronautical

mobile

406.000-406.100

MOBILE-SATELLITE (Earth-to-space)

406.000-406.100

GMDSS (EPIRB Assignment)

406.100-410.000
FIXED/MOBILE except Aeronautical mobile/RADIO ASTRONOMY

410.000-420.000

FIXED/MOBILE/SPACE RESEARCH (space-to-Earth)

420.000-430.000
FIXED/MOBILE (except Aeronautical Mobile) radiolocation

430.000-440.000

RADIOLOCATION/Amateur

440.000-450.000

FIXED/MOBILE except aeronautical mobile/Radiolocation

450.000-454.675

FIXED/MOBILE

454.675-454.975

MOBILE TELEPHONE AIR (Base)

454.675


MOBILE TELEPHONE AIR BASE SIGNALING

454.700


MOBILE TELEPHONE AIR BASE CHANNEL 6

454.725


MOBILE TELEPHONE AIR BASE CHANNEL 7

454.750


MOBILE TELEPHONE AIR BASE CHANNEL 5

457.775


MOBILE TELEPHONE AIR BASE CHANNEL 8

454.800


MOBILE TELEPHONE AIR BASE CHANNEL 4

454.825


MOBILE TELEPHONE AIR BASE CHANNEL 9

454.850


MOBILE TELEPHONE AIR BASE CHANNEL 3

454.875


MOBILE TELEPHONE AIR BASE CHANNEL 10

454.900


MOBILE TELEPHONE AIR BASE CHANNEL 2

454.925


MOBILE TELEPHONE AIR BASE CHANNEL 11

454.950


MOBILE TELEPHONE AIR BASE CHANNEL 1

454.975


MOBILE TELEPHONE AIR BASE CHANNEL 12

454.975-455.000                     FIXED/MOBILE

455.000-456.000                     STUDIO-TO-TRANSMITTER LINKS   

456.000-460.000                     FIXED/MOBILE

460.000-470.000

FIXED/MOBILE/meteorological-Satellite (space-to-Earth)

470.000-608.00

UHF TV BROADCASTING

608.000-806.00

FIXED/MOBILE

806.000-824.000

LAND MOBILE

824.000-836.970

CELLULAR TELEPHONE (Handset Transmit)

836.970-849.0055

[Reserved]

849.0055-849.1735

AIR TO GROUND TELEPHONE (GROUND)

849.2055-849.3735

AIR TO GROUND TELEPHONE (GROUND)

849.4055-849.5735

AIR TO GROUND TELEPHONE (GROUND)

849.6055-849.7735

AIR TO GROUND TELEPHONE (GROUND)

849.8055-849.9735

AIR TO GROUND TELEPHONE (GROUND)

850.0005-850.1735

AIR TO GROUND TELEPHONE (GROUND)

850.2055-850.3735

AIR TO GROUND TELEPHONE (GROUND)

850.4055-850.5735

AIR TO GROUND TELEPHONE (GROUND)

850.6055-850.7735

AIR TO GROUND TELEPHONE (GROUND)

850.8055-850.9735

AIR TO GROUND TELEPHONE (GROUND)

851.0125-868.1735

LAND MOBILE

868.500-883.000

CELLULAR TELEPHONE (Base Station Transmit)

883.000-886.000

[Reserved – Guard Band]

886.000-902.000 

GSM (Handset Transmit)

902.000-928.000

SPREAD SPECTRUM – INDUSTRIAL/SCIENTIFIC/MEDICAL

928.000-930.000

RADIO PAGING

930.000-931.000

NARROWBAND PCS

931.000-948.000

GSM (Base Station Transmit)



948.000-950.000

[Reserved – Guard Band]

950.000-960.000

FIXED/MOBILE

960.000-1215.000

AERONAUTICAL RADIONAVIGATION

1215.000-1240.000
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/ RADIONAVIGATION-SATELLITE (space-to-Earth/space-to-space)/SPACE RESEARCH (active)

1240.000-1260.000
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/ RADIONAVIGATION-SATELLITE (space-to-Earth/space-to-space)/SPACE RESEARCH (active)/Amateur

1260.000-1300.000
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/SPACE RESEARCH (active)/RADIONAVIGATION SATELLITE(space-to-space)(space-to-Earth)/Amateur

1300.000-1350.000
AERONAUTICAL RADIONAVIGATION/RADIOLOCATION RADIONAVIGATION SATELLITE (Earth-to-space)

1350.000-1400.000

RADIOLOCATION

1400.000-1427.000
EARTH EXPLORATION-SATELLITE (passive)/RADIO ASTRONOMY/SPACE RESEARCH (passive)

1427.000-1429.000
FIXED/MOBILE except aeronautical mobile/SPACE OPERATION (Earth- to-space)

1429.000-1452.000

FIXED/MOBILE

1452.000-1492.000
FIXED/MOBILE/BROADCASTING/BROADCASTING-SATELLITE

1492.000-1525.000

FIXED/MOBILE/MOBILE-SATELLITE (space-to-Earth)

1525.000-1530.000
MOBILE SATELLITE (space-to-Earth)/SPACE OPERATION (space-to-Earth) Earth exploration-Satellite Fixed/Mobile

1530.000-1535.000                MOBILE SATELLITE (space-to-Earth)/SPACE OPERATION  

(space-to-Earth)/Earth Exploration Satellite/Fixed/Mobile

1535.000-1559.000

MOBILE SATELLITE (space-to-Earth)

1559.000-1610.000
AERONAUTICAL RADIONAVIGATION RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)



1610.100-1626.500

GMPCS (Earth-to-space)

1626.500-1660.000

MOBILE-SATELLITE (Earth-to-space)

1645.500-1646.500

GMDSS (Satellite EPIRBs)

1660.000-1660.500

MOBILE SATELLITE/RADIO ASTRONOMY

1660.500-1668.400
RADIO ASTRONOMY/SPACE RESEARCH (Passive/Fixed/Mobile except Aeronautical Mobile

1668.400-1670.000
METEOROLOGICAL AIDS/FIXED/MOBILE (except  aeronautical mobile/RADIO ASTRONOMY

1670.000-1675.000
METEOROLOGICAL AIDS/FIXED/METEOROLOGICAL- SATELLITE/space-to-Earth)/MOBILE

1675.000-1690.000
METEOROLOGICAL AIDS/FIXED/METEOROLOGICAL SATELLITE/(space-to-Earth) Mobile except aeronautical mobile/MOBILE SATELLITE(Earth-to-space)

1690.000-1700.000
METEOROLOGICAL AIDS/FIXED/METEOROLOGICAL SATELLITE/(space-to-Earth)/MOBILE SATELLITE (Earth-to-space)

1700.000-1710.000
FIXED/METEOROLOGICAL AIDS (space-to-Earth)/Mobile except Aeronautical Mobile/MOBILE SATELLITE (Earth-to-space)

1710.000-1850.000

FIXED/MOBILE – includes GSM

1850.000-1990.000

BROADBAND PCS/GSM

1850.000-1865.000

GSM (Handset Transmit, Band A)

1870.000-1885.000

GSM (Handset Transmit, Band B)

1895.000-1910.000

GSM (Handset Transmit, Band C)

1865.000-1870.000

GSM (Handset Transmit, Band D)

1885.000-1895.000

GSM (Handset Transmit, Band D)

1910.000-1930.000

FIXED MOBILE

1930.000-1945.000

GSM (Base Station Transmit, Band A)

1950.000-1965.000

GSM (Base Station Transmit, Band B)

1975.000-1990.000

GSM (Base Station Transmit, Band C)

1945.000-1950.000

GSM (Base Station Transmit, Band D)

1965.000-1975.000

GSM (Base Station Transmit, Band D)

1990.000-2110.000

BROADCAST AUXILIARY

2110.000-2150.000

Reserved for future use by IMT-2000

2150.000-2160.000

MOBILE DATA SERVICES

2160.000-2200.000

Reserved for future use by IMT-2000

2200.000-2300.000
SPACE OPERATION (space-to-Earth) (space-to-space)/EARTH EXPLORATION-SATELLITE (space-to-Earth) (space-to-space FIXED/MOBILE/SPACE RESEARCH (space-to-Earth) (space-to-space)

2300.000-2400.000

FIXED/MOBILE/RADIOLOCATION/Amateur

2400.000-2483.500

SPREAD SPECTRUM – INDUSTRIAL/SCIENTIFIC/MEDICAL

2483.500-2494.000

GMPCS (space-to-Earth)

2494.000-2700.000
MMDS 

2700.000-2900.000

AERONAUTICAL RADIONAVIGATION/Radiolocation

2900.000-3100.000

RADIONAVIGATION/Radiolocation

3100.000-3300.000

RADIOLOCATION/Earth exploration-satellite (active)

Space research (active)

3300.000-3400.000

RADIOLOCATION

3400.000-3800.000

WI-MAX

3800.000-4200.000
FIXED/FIXED-SATELLITE (space-to-Earth)/Mobile except aeronautical MOBILE

4200.000-4400.000

AERONAUTICAL RADIONAVIGATION

4400.000-4500.000

FIXED/MOBILE

4500.000-4800.000

FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE

4800.000-4940.000

FIXED/MOBILE/Radio astronomy
4940.000- 4990.000

PUBLIC PROTECTION and DISASTER RELIEF
4990.000-5000.000

FIXED/MOBILE except Aeronautical mobile/RADIO

ASTRONOMY/Space research(passive)

5000.000-5150.000

AERONAUTICAL RADIONAVIGATION

5150.000-5250.000

AERONAUTICAL RADIONAVIGATION





FIXED-SATELLITE (Earth-to-space)


Wireless Access Systems/Radio Local Area Networks

5250.000-5350.000
EARTH EXPLORATION-SATELLITE (active) 





RADIOLOCATION/ SPACE RESEARCH


Wireless Access Systems/Radio Local Area Networks

5350.000-5460.000
EARTH EXPLORATION-SATELLITE (active) AERONAUTICAL RADIONAVIGATION/radiolocation

5460.000-5470.000

RADIONAVIGATION/radiolocation

5470.000-5650.000

MARITIME RADIONAVIGATION/radiolocation





Wireless Access Systems/Radio Local Area Networks

5650.000-5725.000

RADIOLOCATION/Amateur/Space research (deep space)


Wireless Access Systems/Radio Local Area Networks

5725.000-5850.000
SPREAD SPECTRUM – INDUSTRIAL /SCIENTIFIC/MEDICAL

5850.000-6425.000

FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE

6425.000-6525.000
BROADCAST STUDIO-TO-TRANSMITTER

6525.000-6700.000
FIXED/FIXED-SATELLITE(Earth-to-space)/MOBILE

6700.000-6875.000
FIXED/FIXED-SATELLITE (Earth-to-space) (space-to-Earth)/MOBILE

6875.000-7125.000
BROADCAST STUDIO-TO-TRANSMITTER

7125.000-7250.000
FIXED/FIXED-SATELLITE (Earth-to-space) (space-to-Earth)/MOBILE

7250.000-7300.000
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE

7300.000-7450.000
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE except aeronautical mobile

7450.000-7550.000
FIXED/FIXED-SATELLITE (space-to-Earth)/METEOROLOGICAL-SATELLITE (space-to-Earth)/MOBILE except aeronautical Mobile

7550.000-7750.000
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE (except aeronautical mobile

7750.000-7860.000
FIXED/MOBILE except aeronautical Mobile

7860.000-8400.000
BROADCAST STUDIO-TO-TRANSMITTER

8400.000-8500.000 
FIXED/MOBILE except aeronautical mobile/SPACE RESEARCH (space-to-Earth) 

8500.000-8550.000 
RADIOLOCATION 

8550.000-8650.000 
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/SPACE RESEARCH (active)

8650.000-8750.000 
RADIOLOCATION

8750.000-8850.000 
RADIOLOCATION/AERONAUTICAL RADIONAVIGATION

8850.000-9000.000 
RADIOLOCATION/MARITIME RADIONAVIGATION

9000.000-9200.000 
AERONAUTICAL/RADIONAVIGATION/radiolocation

9200.000-9300.000 
RADIOLOCATION/MARITIME RADIONAVIGATION

9300.000-9500.000 
RADIONAVIGATION/radiolocation

9500.000-9800.000 
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/


RADIONAVIGATION/SPACE RESEARCH (active)

9800.000-10000.000 
RADIOLOCATION/Fixed

10.000-10.450 GHz
RADIOLOCATION/Amateur

10.450-10.500 GHz
RADIOLOCATION/Amateur/Amateur-Satellite

10.500-10.550 GHz
FIXED/MOBILE/RADIOLOCATION

10.550-10.600 GHz
FIXED/MOBILE except aeronautical mobile/Radiolocation

10.600-10.680 GHz
EARTH EXPLORATION-SATELLITE (passive)/FIXED/MOBILE except aeronautical mobile/RADIOASTRONOMY/SPACE RESEARCH (passive)/Radiolocation

10.680-10.700 GHz
EARTH EXPLORATION-SATELLITE (passive)/RADIOASTRONOMY/ SPACE RESEARCH (passive)

10.700-11.700 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE except aeronautical mobile

11.700-12.100 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/Mobile /aeronautical mobile satellite service 

12.100-12.200 GHz
FIXED-SATELLITE (space-to-Earth)

12.200-12.700 GHz
FIXED/MOBILE except aeronautical mobile/BROADCASTING/ BROADCASTING-SATELLITE

12.700-13.250 GHz
BROADCAST STUDIO-TO-TRANSMITTER/FIXED SATELLITE(Earth-to-space)

13.250-13.400 GHz
EARTH EXPLORATION-SATELLITE (active) AERONAUTICAL RADIONAVIGATION/SPACE RESEARCH (active)

13.400-13.750 GHz
EARTH EXPLORATION-SATELLITE active) RADIOLOCATION/SPACE RESEARCH/Standard frequency and time signal-satellite (Earth-to-space)

13.750-14.000 GHz
FIXED-SATELLITE (Earth-to-space)/RADIOLOCATION/Standard frequency and time signal-satellite (Earth-to-space)/Space Research

14.000-14.250 GHz
FIXED-SATELLITE (Earth-to-space)/RADIONAVIGATION/Mobile-satellite (Earth-to-space) except aeronautical mobile-satellite/Space Research

14.250-14.300 GHz
FIXED-SATELLITE (Earth-to-space)/RADIONAVIGATION/Mobile-satellite (Earth-to-space) except aeronautical mobile-satellite/Space research

14.300-14.400 GHz
FIXED-SATELLITE (Earth-to-space)/Mobile-satellite (Earth-to-space) except aeronautical mobile-satellite/Radionavigation-Satellite

14.400-14.470 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE except aeronautical mobile/Mobile-Satellite (Earth-to-space) except aeronautical mobile-satellite/Space Research (space-to-Earth)

14.470-14.500 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE except aeronautical mobile/Mobile-satellite (Earth-to-space) Radioastronomy /aeronautical mobile satellite service

14.500-14.800 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE/Space Research

14.800-15.350 GHz
FIXED/MOBILE/Space research

15.350-15.400 GHz
EARTH EXPLORATION-SATELLITE (passive)/RADIO ASTRONOMY/SPACE RESEARCH (passive)

15.400-15.430 GHz
AERONAUTICAL RADIONAVIGATION

15.430-15.630 GHz
FIXED SATELLITE (space-to-Earth) (Earth-to-space)/AERONAUTICAL RADIONAVIGATION

15.630-15.700 GHz
AERONAUTICAL RADIONAVIGATION

15.700-16.600 GHz
RADIOLOCATION

16.600-17.100 GHz
RADIOLOCATION/Space research (deep space) (Earth-to-space)

17.100-17.200 GHz
RADIOLOCATION

17.200-17.300 GHz
EARTH EXPLORATION-SATELLITE (active)/RADIOLOCATION/SPACE RESEARCH (active)

17.300-17.700 GHz
FIXED-SATELLITE (Earth-to-space)/BROADCASTING-SATELLITE/ Radiolocation

17.700-17.800 GHz
FIXED/FIXED-SATELLITE (space-to-Earth) (Earth-to-space)/ BROADCASTING-SATELLITE/Mobile

17.800-18.100 GHz
FIXED/FIXED-SATELLITE (space-to-Earth) (Earth-to-space)/ MOBILE

18.100-18.138 GHz
FIXED/FIXED-SATELLITE (space-to-Earth) (Earth-to-space)/MOBILE

18.138-18.638 GHz
BROADCAST STUDIO-TO-TRANSMITTER

18.638-18.800 GHz
EARTH EXPLORATION-SATELLITE (passive)/FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE except aeronautical mobile/SPACE RESEARCH (passive)

18.800-19.300 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE

19.300-19.700 GHz
FIXED/FIXED-SATELLITE (space-to-Earth) (Earth-to-space)/MOBILE

19.700-20.100 GHz
FIXED-SATELLITE (space-to-Earth)/MOBILE-SATELLITE (space-to-Earth)

20.100-20.200 GHz
FIXED-SATELLITE (space-to-Earth)/MOBILE-SATELLITE (space-to-Earth)

20.200-21.200 GHz
FIXED-SATELLITE (space-to-Earth)/MOBILE-SATELLITE (space-to-Earth)/Standard frequency and time signal-satellite (space-to-Earth)

21.200-21.400 GHz
EARTH EXPLORATION-SATELLITE (passive)/FIXED/MOBILE/SPACE RESEARCH (passive)

21.400-22.000 GHz
FIXED/MOBILE

22.000-22.210 GHZ
FIXED/MOBILE except aeronautical mobile

22.210-22.500 GHz
EARTH EXPLORATION-SATELLITE (passive)/FIXED/MOBILE except aeronautical mobile/RADIO ASTRONOMY/SPACE RESEARCH (passive)

22.500-22.550 GHz
FIXED/MOBILE

22.550-23.550 GHz
FIXED/INTER-SATELLITE/MOBILE

23.550-23.600 GHz
FIXED/MOBILE

23.600-24.000 GHz
EARTH EXPLORATION-SATELLITE (passive)/RADIO ASTRONOMY/SPACE RESEARCH (passive)

24.000-24.050 GHz
AMATEUR/AMATEUR-SATELLITE

24.050-24.250 GHz
RADIOLOCATION/Amateur/Earth exploration-satellite (active)

24.250-24.450 GHz
RADIONAVIGATION

24.450-24.650 GHz
INTER-SATELLITE/RADIONAVIGATION

24.650-24.750 GHz
INTER-SATELLITE/RADIOLOCATION-SATELLITE (Earth-to-space)

24.750-25.250 GHz
FIXED-SATELLITE (Earth-to-space)

25.250-25.500 GHz
FIXED/INTER-SATELLITE/MOBILE/Standard frequency and time signal-satellite (Earth-to-space)

25.500-27.000 GHz
EARTH EXPLORATION-SATELLITE (space-to-Earth)/FIXED/INTER-SATELLITE/MOBILE/Standard frequency and time signal-satellite (Earth-to-space)

27.000-27.500 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/INTER-SATELLITE/MOBILE

27.500-28.500 GHz
Fixed/Fixed-Satellite (Earth-to-space)/Mobile

27.500-28.500 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE

28.500-29.100 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE/Earth Exploration-Satellite (Earth-to-Space)

29.100-29.500 GHz
FIXED/FIXED-SATELLITE (Earth-to-space)/MOBILE/Earth Exploration-Satellite (Earth-to-space)

29.500-29.900 GHz
FIXED-SATELLITE (Earth-to-space)/MOBILE-SATELLITE (Earth-to-space)/Earth Exploration-Satellite (Earth-to-space)

29.900-30.000 GHz
FIXED-SATELLITE (Earth-to-space)/MOBILE-SATELLITE (Earth-to-space)/Earth Exploration-Satellite (Earth-to-space)

30.000-31.000 GHz
FIXED-SATELLITE (Earth-to-space)/MOBILE-SATELLITE (Earth-to-space)/Standard frequency and time signal-satellite (space-to-Earth)

31.000-31.300 GHz
FIXED/MOBILE/Standard frequency and time signal–satellite (space-to-Earth)/Space Research 

31.300-31.500 GHz
EARTH EXPLORATION-SATELLITE (passive)/RADIO ASTRONOMY/SPACE RESEARCH (passive)

31.500-31.800 GHz
EARTH EXPLORATION-SATELLITE (passive)/RADIO ASTRONOMY/SPACE RESEARCH (passive)

31.800-32.000 GHz
FIXED/RADIONAVIGATION/SPACE RESEARCH (deep space) (space-to-Earth)

32.000-32.300 GHz
FIXED/INTER-SATELLITE/RADIONAVIGATION/SPACE RESEARCH (deep space) (space-to-Earth)

32.300-33.000 GHz
FIXED/INTER-SATELLITE/RADIONAVIGATION

33.000-33.400 GHz
FIXED/RADIONAVIGATION

33.400-34.200 GHz
RADIOLOCATION

34.200-34.700 GHz
RADIOLOCATION/SPACE RESEARCH (deep space) (Earth-to-space)

34.700-35.200 GHz
RADIOLOCATION/Space Research

35.200-35.500 GHz
METEOROLOGICAL AIDS/RADIOLOCATION

35.500-36.000 GHz
METEOROLOGICAL AIDS/EARTH EXPLORATION-SATELLITE (ACTIVE)/RADIOLOCATION/SPACE RESEARCH (active)

36.000-37.000 GHz
EARTH EXPLORATION-SATELLITE (passive)/FIXED/MOBILE/SPACE RESEARCH (passive)

37.000-37.500 GHz
FIXED/MOBILE/SPACE RESEARCH (space-to-Earth)

37.500-38.000 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/Mobile/SPACE RESEARCH (space-to-Earth)/Earth Exploration-Satellite (space-to-Earth)

38.000-39.500 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE/Earth Exploration-Satellite (space-to-Earth)

39.500-40.000 GHz
FIXED/FIXED-SATELLITE (space-to-Earth)/MOBILE/MOBILE-SATELLITE (space-to-Earth)/Earth Exploration-Satellite (space-to-Earth)

Above 40.000 GHz
Allocations to be made as needed as per ITU Region 2 Radio Regulations Articles 5-111 to 126)

ANNEX 2

LICENSING MECHANISMS


The following mechanisms are used for licensing:
Service Type





Licensing Mechanism

Second Generation Mobile (GSM)


Competitive Licensing

Third Generation Mobile (IMT-2000)


Competitive Licensing

Fixed Broadband Wireless Access


Competitive Licensing

International Satellite Services



Competitive Licensing

Satellite Earth Stations and Associated Spectrum
First-Come, First-Served

Fixed Point-to-Point Microwave Links


First-Come, First-Served

All Other Services




First-Come, First-Served

ANNEX 3

Definition of Service

1.         radiocommunication service ‑ A service as defined in this Section involving the
 transmission, emission and/or reception of radio waves for specific telecommunication purposes.

         2.        
fixed service ‑ A radio communication service between specified fixed

         
point.


        3. 
Fixed‑satellite service ‑ A radio communication service between earth



 
           stations at given positions, when one or more satellites are used; the given



position may be a specified fixed point or any fixed point within specified




            areas; in some cases this service includes satellite‑to‑satellite links, which

             may also be operated in the inter‑satellite service; the fixed‑satellite

             service may also include feeder links for other space radiocommunication

             services.



       4.
            
mobile services ‑ A radiocommunication service between mobile and land

             stations, or between mobile stations (CV).


       5.
         
  Mobile‑satellite service ‑ A radiocommunication service:

           -           
between mobile earth stations and one or more space stations, or

                         between space stations used by this service; or


            ‑          
between mobile earth stations by means of one or more space stations.

             This service may also include feeder links necessary for its operation.


       6. 

land mobile service ‑ A mobile service between base stations and land

             mobile stations, or between land mobile stations


       7.
land mobile‑satellite service ‑ A mobile‑satellite service in which mobile

             earth stations are located on land.


      8.              maritime mobile service ‑ A mobile service between coast stations and

             ship stations, or between ship stations, or between associated on‑board

             communication stations; survival craft stations and emergency position​

             indicating radio beacon stations may also participate in this service.


      9.

      maritime mobile‑satellite service ‑ A mobile‑satellite service in which


mobile earth stations are located on board ships; survival craft stations and emergency position‑indicating radiobeacon stations may also participate in this service.

10.         
aeronautical mobile service ‑ A mobile service between aeronautical stations and aircraft stations, or between aircraft stations, in which survival craft stations may participate; emergency position‑indicating radiobeacon stations may also participate in this service on designated distress and emergency frequencies.

11.
 aeronautical mobile (R)* service ‑ An aeronautical mobile service reserved for communications relating to safety and regularity of flight, primarily along national or international civil air routes.

12. 
aeronautical mobile (OR)** service‑ An aeronautical mobile service intended for communications, including those relating to flight coordination, primarily outside national or international civil air routes.

13.
 aeronautical mobile‑satellite service ‑ A mobile‑satellite service in which mobile earth stations are located on board aircraft; survival craft stations and emergency position‑indicating radiobeacon stations may also participate in this service.

14.
 aeronautical mobile‑satellite (R)* service ‑ An aeronautical mobile-​satellite service reserved for communications relating to safety and regularity of flights, primarily along national or international civil air routes.

15.
 aeronautical mobile‑satellite (OR)** service ‑ An aeronautical mobile​-satellite service intended for communications, including those relating to flight coordination, primarily outside national and international civil air routes.

16.
 broadcasting service ‑ A radiocommunication service in which the transmissions are intended for direct reception by the general public. This service may include sound transmissions, television transmissions or other types of transmission (CS).

17. 
Broadcasting‑satellite service ‑ A radiocommunication service in which


* (R): route

** (OR): off‑route


signals transmitted or retransmitted by space stations are intended for direct reception by the general public.


In the broadcasting‑satellite service, the term "direct reception" shall encompass both individual reception and community reception.

18. 
radiodetermination service ‑ A radiocommunication service for the purpose of radiodetermination.

19. 
radiodetermination‑satellite service ‑ A radiocommunication service for the purpose of radiodetermination involving the use of one or more space stations.


This service may also include feeder links necessary for its own operation.

20. 
radionavigation service ‑ A radiodetermination service for the purpose of radionavigation.

21.
 radionavigation‑satellite service ‑ A radiodetermination‑satellite service used for the purpose of radionavigation.


This service may also include feeder links necessary for its operation.

22. 
maritime radionavigation service ‑ A radionavigation service intended for the benefit and for the safe operation of ships.

23.
 maritime radionavigation‑satellite service ‑ A radionavigation‑satellite service in which earth stations are located on board ships.

24. 
aeronautical radionavigation service ‑ A radionavigation service intended for the benefit and for the safe operation of aircraft.

25. 
aeronautical radionavigation‑satellite service ‑ A radionavigation​ satellite service in which earth stations are located on board aircraft.

26. 
radiolocation service ‑ A radiodetermination service for the purpose of radiolocation.

27. 
radiolocation‑satellite service ‑ A radiodetermination‑satellite service used for the purpose of radiolocation.


This service may also include the feeder links necessary for its operation.

28.
 meteorological aids service ‑ A radiocommunication service used for meteorological, including hydrological, observations and exploration.

29. 
Earth exploration‑satellite service ‑ A radiocommunication service between earth stations and one or more space stations, which may include links between space stations, in which:

· information relating to the characteristics of the Earth and its natural phenomena, including data relating to the state of the environment, is obtained from active sensors or passive sensors on Earth satellites:


                        -
similar information may be distributed to earth stations within the system       concerned;


‑     
platform interrogation may be included.


This service may also include feeder links necessary for its operation.

30. 
meteorological‑satellite service ‑ An earth exploration‑satellite service for meteorological purposes.

31.
 standard frequency and time signal service ‑ A radiocommunication service for scientific, technical and other purposes, providing the transmission of specified frequencies, time signals, or both, of stated high precision, intended for general reception.

32. 
standard frequency and time signal‑satellite service ‑ A radiocommunicaiton service using space stations on earth satellites for the same purposes as those of the standard frequency and time signal service.


This service may also include feeder links necessary for its operation.

33. 
space research service ‑A radiocommunication service in which spacecraft or other objects in space are used for scientific or technological research purposes.

34. 
amateur service ‑ A radiocommunication service for the purpose of self ​training, intercommunication and technical investigations carried out by amateurs, that is, by duly authorised persons interested in radio technique solely with a personal aim and without pecuniary interest.

35. 
amateur‑satellite service ‑ A radiocommunication service using space stations on earth satellites for the same purposes as those of the amateur service.

36. 
radio astronomy service ‑ A service involving the use of radio astronomy.

37.
 safety service ‑ Any radiocommunication service used permanently or temporarily for the safeguarding of human life and property.

38. 
special service ‑ A radiocommunication service, not otherwise defined in this Section, carried on exclusively for specific needs of general utility, and not open to public correspondence.

39. 
industrial, scientific and medical (ISM() ‑ Operation of equipment or appliances designed to generate and use locally radio frequency energy for industrial, scientific, medical, domestic or similar purposes, excluding applications in the field of telecommunication.

Section II ‑ General Terms

1.
out‑of‑band emission ‑ Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

2.
spurious emission ‑ Emission on a frequency or frequencies which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products, but exclude


out‑of‑band emissions.

3.
unwanted emissions ‑ Consist of spurious emissions and out‑of‑band emissions.

4.
assigned frequency band ‑ The frequency band within which the emission of a station is authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice the maximum Doppler shift that may occur in relation to any point of the Earth's surface.

5.
assigned frequency ‑ The centre of the frequency band assigned to a station.

6.
reference frequency ‑ A frequency having a fixed and specified position with respect to the assigned frequency. The displacement of this frequency with respect to the assigned frequency has the same absolute 
value and sign that the displacement of the characteristic frequency has with respect to the centre of the frequency band occupied by the emission.

7.
frequency tolerance ‑ The maximum permissible departure by the centre frequency of the frequency band occupied by an emission from the assigned frequency or, by the characteristic frequency of an emission from the reference frequency.


The frequency tolerance is expressed in parts in 106 or in hertz.

8.
necessary bandwidth ‑ For a given class of emission, the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions.

9.
occupied bandwidth ‑ The width of a frequency band such that, below the lower


and above the upper frequency limits, the mean powers emitted are each equal


to a specified percentage ,B/2 of the total mean power of a given emission.


Unless otherwise specified in an ITU‑R Recommendation for the appropriate class of emission, the value of p/2 should be taken as 0.5%.

10.
 power ‑ Whenever the power of a radio transmitter, etc. is referred to it shall be expressed in one of the following forms, according to the class of emission, using the arbitrary symbols indicated:


‑ 
peak envelope power (PX or pX);


‑                                     mean power (PY or pX);


‑                                    carrier power (PZ or pZ).


For different classes of emission, the relationships between peak envelope power, mean power and carrier power, under the conditions of normal operation and of no modulation, are contained in ITU‑R Recommendations which may be used as a guide.


For use in formulae, the symbol p denotes power expressed in watts and the symbol P denotes power expressed in decibels relative to a reference level.

11. 
peak envelope power (of a radio transmitter) ‑ The average power supplied to the antenna transmission line by a transmitter during one radio frequency cycle at the crest of the modulation envelope taken under normal operating conditions.

12.
 carrier power (of a radio transmitter) ‑ The average power supplied to the antenna transmission line by a transmitter during one radio frequency cycle taken under the condition of no modulation.

13. 
gain of an antenna ‑ The ratio, usually expressed in decibels, of the power required at the input of a loss‑free reference antenna to the power supplied to the input of the given antenna to produce, in a given direction, the same field strength or the same power flux‑density at the same distance. When not specified otherwise, the gain refers to the direction of maximum radiation. The gain may be considered for a specified polarization.


Depending on the choice of the reference antenna a distinction is made between:

a) absolute or isotropic gain (Gi), when the reference antenna is an isotropic antenna isolated in space;

b) gain relative to a half‑wave dipole (Gd), when the reference antenna is a half‑wave dipole isolated in space whose equatorial plane contains the given direction;

c) gain relative to a short vertical antenna (Gv), when the reference antenna is a linear conductor, much shorter than one quarter of the wavelength, normal to the surface of a perfectly conducting plane which contains the given direction.

14.
 equivalent isotropically radiated power (e.i.r.p.) ‑ The product of the power supplied to the antenna and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain).

15.
 effective radiated power (e.r.p.) (in a given direction) ‑ The product of the power supplied to the antenna and its gain relative to a half‑wave dipole in a given direction.

16. 
interference ‑ The effect of unwanted energy due to one or a combination of emissions, radiations, or inductions upon reception in a radiocommunication system, manifested by any performance degradation, misinterpretation, or loss of information which could be extracted in the absence of such unwanted energy.

17.
 harmful interference ‑ Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS).

18.
 protection ratio (R.F.) ‑ The minimum value of the wanted‑to‑unwanted signal ratio, usually expressed in decibels, at the receiver input, determined under specified conditions such that a specified reception quality of the wanted signal is achieved at the receiver output.
ANNEX 4
LIST OF ABBREVIATIONS FOR SPECTRUM PLAN

	Service Code
	Service Name

	AFS
	Aeronautical Fixed Service

	ALA
	Alarms

	AMORS
	Aeronautical Mobile Service (Off Civil Air Routes)

	AMORSS
	Aeronautical Mobile Satellite Service (Off Civil Air Routes)

	AMRS
	Aeronautical Mobile Service (Civil Air Routes Safety)

	AMRSS
	Aeronautical Mobile Satellite Service (Civil Air Routes Safety)

	AMS
	Aeronautical Mobile Service

	AMSS
	Aeronautical Mobile Satellite Service

	ARNS
	Aeronautical Radio Navigation Service

	ARNSS
	Aeronautical Radio Navigation  Satellite Service

	AS
	Amateur Service

	ASS
	Amateur Satellite Service

	ATGT
	Air To Ground Telephone (Ground)

	BA
	Broadcast Auxiliary

	BP
	Broad Band PCS

	BS
	Broadcasting Service

	BSS
	Broadcasting Satellite Service

	CB
	Citizen Band

	CBC
	CB Class C Channel

	CBD
	CB Class D Channel

	CTB
	Cellular Telephone (Base Station Transmit)

	CTH
	Cellular Telephone (Handset Transmit)

	DSR
	Distress and Safety Radiotelephone

	EESS
	Earth Exploration Satellite Service

	EPIRB
	Emergency Position Indicating Radio Beacon

	FBB
	FM Radio Broadcast Band

	FS
	Fixed Service

	FSS
	Fixed Satellite Service

	GMDSS
	Global Maritime Distress And Safety System

	GMPCS
	Global Mobile Personal Communications Satellite

	GSM
	Global System for Marine Communications

	ISM
	Spread Spectrum – Industrial/Scientific/Medical

	ISS
	Inter Satellite Service

	LMS
	Land Mobile Service

	LMSS
	Land Mobile Satellite Service

	MAS
	Meteorological Aids Service

	MDS
	Mobile Data Services

	METSS
	Meteorological Satellite Service

	MMS
	Maritime Mobile Service

	MMSS
	Maritime Mobile Satellite Service

	MRNS
	Maritime Radio Navigation Service

	MRNSS
	Maritime Radio Navigation Satellite Service

	MS
	Mobile Service

	MSS
	Mobile Satellite Service

	MTAB
	Mobile Telephone Air (Base)

	MTAC
	Mobile Telephone Air Base Channel

	MTAS
	Mobile Telephone Air Base Signalling

	NOALL
	Not Allocated

	NOEM
	No Emission Allowed

	NP
	Narrow Band PCS

	RAS
	Radio Astronomy Service

	RDS
	Radio Determination Service

	RDSS
	Radio Determination Satellite Service

	RES
	Reserved

	RLS
	Radio Location Service

	RLSS
	Radio Location Satellite Service

	RNS
	Radio Navigation Service

	RNSS
	Radio Navigation Satellite Service

	RP
	Radio Paging

	SAR
	SEARCH AND RESCUE

	SBB
	Shortwave Broadcast Band

	SFTSS
	Standard Frequency And Time Signal Service

	SFTSSS
	Standard Frequency And Time Signal Satellite Service

	SOS
	Space Operation Service

	SPS
	Special Service

	SRS
	Space Research Service

	SS
	Safety Service

	STL
	Studio To Transmitter Links

	UTB
	UHF TV Broadcasting

	VTBC
	VHF Television Broadcast Channel


CHAPTER 3 - PUBLIC MOBILE SERVICES

1. 
Introduction

1.1
 Public mobile services include the operation of mobile communications systems (e.g. base stations, mobile switching centres) required to offer public cellular telephony, paging, trunked radio or mobile data services.

1.2
 There are currently three licensed cellular operators viz. Cable & Wireless, Digicel and Sunbeach.  Only two operators, C&W and Digicel are operational public mobile service providers in Barbados.  C&W provides a TDMA service in the 800MHz band but has been granted permission to overlay their TDMA system with GSM, and a GSM service in the 1900MHz band.  All licensed operators have been granted a total of 56MHz of Spectrum in the 900, extended 900, 1800 and 1900MHz Bands.  In 2005 Sunbeach was granted permission to deploy CDMA IXEVDO in the 850MHz and 1900 MHz bands, but has not deployed such a system.  The mobile deployment in Barbados at this time is at 2.5G with GPRS and EDGE, no operator has to date deployed a 3G or beyond 3G system.  
1.3
MD Communications Advantage and Unitel Communication Inc. are the two remaining operators offering paging services.  With a competitive mobile phone market, the growth of paging has been affected considerably.

1.4
Mobile data networks are used primarily for asset tracking purposes.  There are no mobile data networks in operation in Barbados.

1.5
Unlike paging and mobile data, some of the trunked radio features have not been replaced by cellular services. For example, the ability to make one-to many group calls using trunked radio is a feature in which cellular networks have yet to offer. One-to-many group calls are crucial for operations that require information to be verbally communicated to all field staff in different locations simultaneously. Today, Barbados Business Machines, MD Communications Advantage and Mobile and Marine Systems are the operators offering public trunked radio services.

2.
Spectrum Allocations 
2.1 
The spectrum allocations for public mobile services are based largely on systems that have been harmonized internationally.

(i) 
Public Cellular Mobile Telecommunication Services
	System
	Frequency Range
	Total Bandwidth
	Operators

	TDMA
	824.040 – 836.970MHz
869.040 – 881.970MHz
	13MHz x 2
	Cable & Wireless

	900 GSM
	887.000 – 891.000MHz
896.000 – 902.000MHz

932.000 – 936.000MHz

941.000 – 947.000MHz
	11 MHz x 2
	Digicel

	900 GSM
	891.000 – 896.000MHz
936.000 – 941.000MHz
	5MHz x 2
	Sunbeach

	1800 GSM
	1710.000 – 1717.000MHz
1805.000 – 1812.000MHz
	7MHz x 2
	Digicel

	1800 GSM
	1727.000 – 1735.000MHz
1822.000 – 1830.000MHz
	8MHz x 2
	Sunbeach

	1900 GSM
	1870.000 – 1885.000MHz
1950.000 – 1965.000MHz
	15MHz x 2
	Cable & Wireless

	1900 GSM
	1895.000 – 1906.000MHz
1975.000 – 1986.000MHz
	11MHz x 2
	Digicel

	1900 GSM
	1965.000 – 1970.000MHz
1945.000 – 1950.000MHx

1885.000 – 1895.000MHz

1955.000 – 1965.000MHz
	5MHz x 2
10MHz x 2
	Sunbeach
Sunbeach


	System
	Frequency Range
	Total Bandwidth
	Status

	CDMA
	837.000 – 869.000MHz
	22MHz x 1
	Unassigned

	GSM Only
	882.000 – 887.000MHz
	5MHz x 1
	Unassigned

	1800 GSM
	1718.000 – 1726.000MHz
1813.000 – 1821.000MHz
	8MHz x 2
	Unassigned

	1900 GSM
	1907.000 – 1910.000MHz
1987.000 – 1990.000MHz
	4MHz x 2
	Unassigned

	1900 GSM
	1850.000 – 1865.000MHz
1930.000 – 1945.000MHz
	15MHz x 2
	Unassigned


	3G
	2110.000 – 2150.000MHz
2160.000 – 2200.000MHz
	40MHz x 2
	Unassigned




(ii) Public Radio Paging Services
Paging System Providers
	Company
	Frequency/MHz
	Comments

	MD Communications Advantage Inc
	152.410
	
	Main broadcast frequency

	
	454.075
	
	Office to Horse Hill Link

	
	466.800          TX
	466.800 RX
	

	Unitel Communications Inc
	149.770
	
	Main Frequency

	
	415.387
	
	Link


(iii)
Mobile Data Services
	Frequency Range
	Bandwidth
	Status

	2150.000 – 2160.000 MHz
	10MHz x 1
	Unassigned


(iv)
Trunked Radio Services

There are 3 Public Trunked Radio Services operating in Barbados.  All operate in the UHF band using MPT 1327.

(a)
Barbados Business Machines operating in the Channelised Blocks 2 and 3 namely:
	Transmit (TX)
	Receive (RX)

	816.238MHz - 819.988MHz

816.188Mhz -  820.938MHz
	861.238MHz – 864.988MHz
861.188MHz – 865.938MHz



(b)
MD Communications Advantage:
	Transmit (MHz)
	Receive (MHz)

	452.5700
	

	453.8200
	466.5500

	465.5500
	-

	453.3500
	466.0500

	453.5700
	466.3000

	466.0500
	-

	453.6300
	-

	452.8000
	-

	452.8200
	-

	452.8500
	466.5500



(c)
Mobile and Marine Systems Ltd:
	Transmit (MHz)
	Receive (MHz)

	450.1500
	469.1000

	453.0750
	469.1750

	454.6000
	469.0275

	455.0500
	462.1250

	455.7000
	469.0625

	456.0500
	462.1500


3.
Licensing and Application
3.1
The Telecommunications’ policy is to assign spectrum allocated for public mobile services to holders of Carrier/Network licences.  Application Forms for Spectrum are available on the Telecommunications Unit Website www.telecoms.gov.bb (Application Forms).

3.2
Traditionally, spectrum for public mobile services is allocated administratively based on the merit of the proposal submitted by an operator.  In the case of Cellular Mobile, these licences are asked for using a Request For Proposal (RFP) and the licences are awarded using competitive licensing, as there is a limited number of licences available.

3.3
To date, it has been decided by the Government of Barbados that no more than four Cellular Mobile Licences will be granted.  No decision has yet been taken viz a viz 3G licences.

3.4
As for other services such as paging, mobile data, trunked radio, etc., the first-come, first-served basis, will continue to be applied for the foreseeable future.

3.5
For spectrum to be allocated on a first-come, first-served basis, the Telecommunications Unit requires the applicant to furnish the following information:

(a)
Network facilities 

The planned locations and technical details of the radio base station sites and other equipment to be installed and frequency spectrum to be used.


(b)
Network Coverage, Capacity and Improvements
The planned geographical coverage of the network upon launch of services and the network capacity expansion plans for the first five years of operation and commitments for improvements to infrastructure facilities for the next 15 years.


(c)
Technology and System Parameters
Technologies employed and the rationale for the choice of technology selected and the system parameters for the technology chosen as listed below:

	Frequency channeling plan
	1.   Operating frequency range

2.   Channel Spacing

3.   Duplex separation

	Transmission Parameters
	1.   Antenna gain

2.   Maximum power output

3.   Multiple Access Technique

4.   Spectrum mask

5.   Receiver threshold

6.   C/I ratio

	Capacity of network
	1.   Data rate
2.   Projected number of customers 

      able to support with the   

      frequency required    

	Interface
	1.   T1/E1/OC1/STM1,etc



(d)
Any other relevant information.
The applicant may submit any information not specified above which it considers supportive of its application.
4.
Conditions of Operation


(i)
Effective Radiating Power

	System
	Effective Radiating Power (ERP) limits

	Cellular
	100W

	Paging
	50W

	Trunked Radio
	25W

	Mobile Data
	35W



(ii)
Co-ordination
The operator should assist the Telecommunications Unit in co-ordinating with neighbouring islands on the use of frequencies assigned.
CHAPTER 4 - PRIVATE LAND MOBILE SERVICES

1. 
Introduction

1.1
 The private land mobile network is to provide two-way communications between a fixed control point (i.e. base station) and a number of mobile transceiver units (e.g. vehicular or hand-held portable stations). The coverage area of a private land mobile service is either localised (confined area) or island-wide.

1.2
The following paragraphs provide information and advice on frequency assignment policy for single and two frequency private land mobile networks operating in the VHF and UHF bands using 12.5 and 25 kHz channel spacing respectively.

1.3
 In a single frequency private land mobile network, the portable radio stations transmit and receive on the same frequency. Normally, no base station is involved and the coverage is limited to within a few kilometres.

1.4 
In a two frequency private land mobile network, the base station transmits and receives at different frequencies. The frequencies at base station transmit at higher power to provide wider area radio coverage.

2. 
Eligibility

2.1
The applicant must be a company incorporated in Barbados and holds a General Radio Communication Licence issued by the Telecommunications Unit. To ensure that the use of the radio spectrum is optimum, the licence may impose conditions requiring the network to be operated on a non-protection, non-interference basis and limiting the operation to specific geographical locations.

3.
 Licensing and Application

3.1
 Interested parties who wish to apply to the Telecommunications Unit for a new private land mobile network are to complete the  Licence application form available on the Telecommunication Unit’s website at www.telecoms.gov.bb (Application Forms) for submission to:

Senior Telecommunications Officer

Spectrum Management

Telecommunications Unit


Warrens Office Complex

Warrens


ST. MICHAEL

Telephone: +246-430-2220
          Fax:  +246-426-0960

3.2
The following information is also required and must be attached to the application form:

(a) 
Justification for the need of the network, i.e. the purpose for the network and any other information to support the need for the proposed network;

(b) 
Network description, including technical and operational details;

(c) 
Alternative frequencies or frequency ranges, if the desired frequency(s) are not available;

(d) 
The number of mobile or portable units to be served after start of operation of the network; and

(e)
 Implementation plans for the proposed network in terms of expected dates for start and completion of construction.

3.3
For existing land mobile network that require additional frequency channels, the applicant is required to state the changes in the original application submitted to the Telecommunications Unit and provide other relevant information which helps to justify the need for additional frequency channels.

3.4
Applicants are advised to supply complete information at the time of the application. Failure to do so may result in delays in the processing of the application.

3.5
 Applicants must use their best efforts to ensure that the information submitted in their applications is accurate in all aspects. Any change in the information contained in the application form must be notified immediately to the Telecommunications Unit.

3.6
 When the frequency(s) has been assigned subject to certain licence conditions, the applicant is required to indicate his/her acceptance of the frequency(s) and remit the appropriate licence and frequency fee within 14 days before proceeding to acquire the radio equipment. The radio equipment must be type approved by the Telecommunications Unit and the applicant shall arrange for a site inspection by the Telecommunications Unit upon the installation of the radio equipment.

4.
Processing Time

4.1
All applications will be processed on a first-come-first-served basis, depending on the availability of frequencies for the proposed service.

4.2 
Successful applicants will be granted approval within 2 weeks of application submission, provided that the applicants have submitted all the necessary information and clarification requested by the Telecommunications Unit for evaluation purposes.

5. 
Frequency Assignment Criteria

5.1
Where a user is eligible for frequency assignment for a private land mobile network, the Telecommunications Unit will consider the requirement submitted by the user and assign either a single frequency or two frequency radio channel(s) in the most appropriate segment of the available frequency bands. Also, all equipment shall incorporate CTCSS tone frequency.

5.2 
Single frequency channels are assigned for low power (i.e. transmitted power of 5 watts e.r.p or less) private land mobile networks for handheld-to-handheld portable communications in a confined area (e.g. within a building compound or a manufacturing plant site).

5.3
 Two frequency channels are usually assigned for high power transmitted power (i.e. max. of 25 watts e.r.p) private land mobile networks where the intended service coverage is large. Repeater mode of operation may be allowed on a two-frequency network.

5.4
The private land mobile frequencies will be assigned from the VHF (i.e. 137 – 174 MHz) and UHF (i.e. 400 – 470 MHz) bands. In general, the criteria for assigning is based on the number of mobile/portable units, specifically:

	Type of Private

Land Mobile

Network


	Minimum

Number of

Portable Units


	Maximum

Allowable

Transmit Power


	Nature of

Frequency

Assignment



	Single frequency
	5


	1 watts e.r.p


	Shared-use



	Single frequency
	30


	5 watts e.r.p


	Shared-use

	Two frequency


	50


	25 watts e.r.p


	Exclusive use


5.5 
Two-frequency channels are also assigned for Taxis radio-communication network with a minimum of 1 base station and 150 mobile stations. Mobile to mobile communication is not permitted. Before submitting the application to the Telecommunications Unit, the applicant must first obtain an endorsement from the Transport Authority in Barbados.
6.
 Conditions of Operation

6.1
 The operation of private land mobile radio stations shall be subject to the following conditions:

(a) 
The height of the antenna of a radio base station shall not exceed 10m for localised coverage and 50m for island-wide coverage, applicants must apply; and

(b)
Users of private land mobile radio stations operating on shared-use frequencies must ensure that no interference is caused to the existing radio-communication services. In the event of radio interference, the user has to resolve the interference promptly. The Telecommunications Unit reserved the right to withdraw the assigned frequency if the interference is not resolved satisfactorily.

7. Frequency Fees

7.1 
Applicants should note that frequency fees are separately payable to the Telecommunications Unit for the allocation and management of frequencies, apart from the station licence fees.

CHAPTER 5 – TERRESTRIAL FIXED SERVICES

1. 
Introduction

1.1
Fixed service is defined in the ITU Radio Regulations as “a radio-communication service between specified fixed points” that includes point-to-point and point-to-multipoint radio systems used for the transmission of voice, video and data information. Fixed service radio systems generally operate in the microwave   region of the spectrum of about 1 to 60 GHz. The microwave frequency bands below 12 GHz have traditionally been preferred for long haul radio-relay applications due to their favourable propagation characteristics. As a result, these bands are well utilised and very congested. In addition, the frequency bands in the 1 - 3 GHz are increasingly being used and earmarked for terrestrial and satellite mobile communications (e.g. IMT-2000). As such, the Telecommunications Unit generally does not assign frequencies in the 1 - 3 GHz band for terrestrial fixed service.

1.2
 The following paragraphs provide information on the application procedure, assignment criteria and the conditions for the operating of a fixed service links.

2.
 Eligibility

2.1
Microwave frequencies for fixed service links are assigned for the following categories:

· Back-up backbone links for Carriers/Network Providers, between exchanges;
· Links for local access networks to be provided by Carriers/Network Providers;

· Studio-to-transmitter and outside broadcast links for broadcasters; and

· Links for use by government agencies.

2.2
Application that does not fall within any of the above categories may be considered and approved by the Telecommunications Unit on a case-by-case basis. Such application shall include the following information:

· A detailed explanation for not being able to obtain such service from existing licensed carriers; and
· An assessment of alternative systems and the reasons/justifications for considering the proposed system.

3. 
Spectrum Allocations

3.1 
The Telecommunications Unit allocates the spectrum for microwave fixed service links in conformity with ITU Radio Regulation. The spectrum band plans for these fixed service links are inline with the ITU recommended channelling arrangements. This is to accommodate readily available radio-communication equipment in the market.

Table 1 shows the spectrum bands allocated and the corresponding channeling plans. It should be noted that some of the frequency bands are currently shared with Satellite services.

Table 1

	Frequency Range
	Channelling Plan3
	Channel Width

(MHz)


	Min. Path

Length



	5925-6425 MHz
	ITU-R F. 383
	29.65
	20km

	6430-7110 MHz
	ITU-R F. 384
	20
	20km

	7125-7725 MHz
	ITU-R F. 385
	7
	20km

	7725-8500 MHz
	ITU-R F. 386
	29.65
	20km

	10.5-10.7 GHz
	ITU-R F. 747
	7/14
	15km

	10.7-11.7 GHz
	ITU-R F. 387
	20
	15km

	12.2-12.7 GHz
	ITU-R F. 746
	20
	15km

	12.75-13.25 GHz
	ITU-R F. 497
	28
	15km

	14.4-15.35GHz
	ITU-R F. 636
	7/14/28
	10km



	17.7-19.7 GHz
	ITU-R F. 595
	27.5/55
	5km



	21.2-23.6 GHz
	ITU-R F. 637
	3.5/7/14/28
	2km




4. 
Frequency Assignment Criteria

4.1 
Frequency assignment for microwave fixed service links is subject to spectrum availability and successful frequency co-ordination with the neighbouring islands.

4.2
A point-to-point fixed service link is highly directional and the frequency assigned to such link often can be re-assigned for another link with sufficient spatial separation. As such, the Telecommunications Unit generally assigns frequencies for point-to-point fixed service links on a shared-use basis. Use of exclusive frequency assignment is discouraged. For the request for exclusive frequency assignment, the applicant will be required to provide justifications and only usage that warrant such assignment will be approved.

4.3
The Telecommunications Unit allows a mean propagation availability of 99.9% for the overall link budget calculation. The Telecommunications Unit encourages the use of hot standby and space diversity for backbone links to improve the service availability. To ensure the efficient usage of frequency, frequency diversity is generally not permitted. For the use of frequency diversity, applicant will be required to provide justification and the Telecommunications Unit will consider on a case-by-case basis.

4.4
The lower frequency bands are known to have propagation characteristics suitable for longer links. To ensure the efficient use of frequencies in these bands, the Telecommunications Unit will decide the choice of frequency band based on the path length of the fixed service link. As a general rule, the request for a frequency in any band should satisfy the minimum path length as stipulated in Table 1.

5.    Licensing and Application

5.1
The Telecommunications Unit does not guarantee the availability of the frequencies for any length of time. Usage of each frequency shall be renewed on an annual basis. However, taking into account the need for continued operation of the service and lead time required for migration, the Telecommunications Unit will endeavour to give notice as early as possible if there is a change in the spectrum plans.

5.2
All applications must be made on the prescribed form which is available at the Telecommunications Unit website www.telecoms.gov.bb (Form 5). Annex 3 provides an explanation on the information (Application Forms) required in the application form. Application form with complete information should be submitted to the following address:

Senior Telecommunications Officer

Spectrum Management


Telecommunications Unit


Warrens Office Complex

Warrens


ST. MICHAEL

Telephone: +246-430-2220

          Fax:  +246-426-0960

5.3
In addition to the information submitted in the application form, the applicant should provide the following information:

(a) 
The purpose of the link and any other information to support the need for the proposed link;
(b)
Description of the link, which should include the link capacity, traffic volume and the type of data carried; and

(c)
Implementation plans for the proposed link and the expected date of operation.

6.
Installation of Rooftop Antenna and the Microwave Path Clearance

6.1
The installation of telecommunication equipment on roof-top requires height clearance from the Town Planning Department, in the Prime Minister’s Office.
6.2
Line-of-sight is critical for the use of microwave fixed service links. The applicant should, therefore, conduct the necessary field surveys to ensure that this is achieved for the proposed link.

6.3
As the Barbados landscape changes, the applicant must accept and undertake the responsibility of relocating the microwave link at its own expense in the event that the link is obstructed by structures/buildings due to new land developments.

CHAPTER 6 - BROADCASTING SERVICES

1. Introduction

1.1
Broadcasting service is defined in the ITU Radio Regulations as “a radiocommunication service in which the transmissions are intended for direct reception by the general public. This service may include sound transmissions, television transmissions or other type of transmissions”.

1.2
The broadcasting service is a one-way communication service and has a long history of radio spectrum usage. It is used for dissemination of cultural and educational programs, and the provision of entertainment and events reporting through the airwaves. It has in many ways influenced the life of many people. It is also the first wireless technology that most of us encounters.

1.3
 Sound broadcasting was implemented in Barbados in the late 1940s with amplitude modulated (AM) signal on medium wave (MW) and short wave (SW). As technology evolves, FM stereo was introduced in the late 1960s to enhance the sound quality and to add extra features to the service to be comparable to home hi-fi system. Also, the radio data services were added within the FM bandwidth to provide radio text and automatic tuning.

1.4
The advances in TV technology were not less progressive than sound broadcasting. TV was introduced in the 1960s, starting with black and white and has progressed to colour in the mid 1970s. Barbados has one VHF Television station which is on Channel 8.
1.5
Barbados has two other television channels namely Direct TV, which is Television broadcast directly from satellites to the home and Multi Choice TV (MCTV) which is television distributed to the home using MMDS from the Caribbean Broadcasting Corporation.
1.6
Barbados has no digital television on digital radio service but investigations are being carried out on both forms of broadcasting.
2.
Spectrum Allocations

2.1
The planning and channelling of the broadcasting spectrum in Barbados is carried out at the international level (ITU), local level Barbados Broadcasting Authority (BBA). As Broadcasting services are intended for high power and wide coverage, the use of spectrum requires coordination with the neighbouring islands. As such, there are only a selected number of channels in each broadcasting bands that can be used in Barbados.

2.2
The usage plans for broadcasting services has been established. With the advent of digital broadcasting, the Telecommunications Unit has also planned the spectrum allocations for both digital audio and digital video broadcasting services.

2.3    The broadcasting bands in Barbados are shown in Table 2.

Table 2

	Service
	Band MHz
	Bandwidth (kHz)

	MW
	0.5265 – 1.6065
	 10

	
	
	

	SW
	475.0 -485.0
	10

	
	5.005 – 5.060
	10

	
	5.95 – 6.20
	10

	
	7.30 – 7.35
	10

	
	9.40 – 9.90
	10

	
	11.60 – 12.01
	10

	
	13.57 – 13.80
	10

	
	15.10 – 15.80
	10

	
	17.48 – 17.90
	10

	
	18.90 – 19.02
	10

	
	21.45 – 21.85
	10

	
	25.67 – 26.01
	10

	
	
	

	TV
	54 -62
	6000

	
	76 – 88
	6000

	
	
	

	FM
	88-108
	200

	
	
	

	TV and DAB
	180 – 222
	TV – 7000; DAB – 1536

	DAB – L Band
	1452 – 1492
	1536



	TV and DVB
	470 – 608
	8000

	MMDS/MCTV
	2545 – 2641, 2551 – 2647
	1200

	Direct Broadcasting Sat
	11539 - 11627
	27000

	Broadcasting Satellite
	12200 - 12700
	27000

	STL
	12700 - 13250
	27000

	Feeder Links
	18138 - 18638
	27000


3. Broadcasting Services in Barbados
3.1
 The tables below show the broadcasting services currently available in Barbados:


AM Radio

	Frequency (MHz)
	Station

	0.790
	Starcom Network Inc.

	0.900
	Caribbean Broadcasting Corporation Radio 900



FM Radio

	Frequency (MHz)
	Station

	90.7
	Barbados Broadcasting Service

	92.9
	Voice of Barbados

	94.7
	CBC Caribbean Radio

	95.3
	HOTT FM – Starcom

	96.9
	MIX FM

	98.1
	THE ONE

	100.7
	Q-FM

	102.1
	FAITH FM – BBS

	104.1
	STARCOM


Analogue Television

	Channel
	Video
	Audio
	Station

	8
	181.250 MHz
	185.750 MHz
	CBC

	9
	187.250 MHz
	191.750 MHz
	N/A

	10
	193.250 MHz
	197.750 MHz
	N/A

	11
	199.250 MHz
	203.750 MHz
	N/A

	12
	205.250 MHz
	209.750 MHz
	N/A

	13
	211.250 MHz
	215.750 MHz
	N/A


4. 
Licensing and Application

4.1
 To provide broadcasting services in Barbados, the applicant must first obtain a licence from the Barbados Broadcasting Authority (BBA). The assignment of broadcasting frequencies will then follow. 

CHAPTER 7 – SHORT RANGE DEVICES
1. 
Introduction

1.1 
Spectrum
1.2    The development of spectrum allocations for short range devices.
is an ongoing policy review process.  The Ministry will revise and update its frequency allocations for short range devices as new technologies emerge

1.3
Conditions for use and sale of Short Range Devices

Generally, short range devices are exempted from licensing if the transmitter output power is below the maximum approved field strength or power as indicated in Table 3.  The exception to this:-

· Citizen Band (CB)

· Walkie Talkies

· Radio Control of Models and

· Spread Spectrum devices

Short range devices have to be approved by the Ministry before they can be used or put on sale in Barbados.  Companies seeking approval must also have a local presence and possess a Telecommunications Sellers and Dealers Licence issued by the Ministry.

Annex I outlines Short Range Devices currently prescribed for use in Barbados.

ANNEX 1

SHORT RANGE DEVICES

1.
Introduction
1.1
The term “Short Range Devices” (SRD) is intended to cover radio transmitters that have a localised area of operation due to their low output power (i.e. generally 100 mW or less).  These include radio-communication equipment such as radio microphones, cordless phones, remote control devices, etc.

1.2
Short Range devices could be used virtually everywhere and they operate on a wide range of frequencies.  Such devices are, however, permitted to operate on a non-interference and non-protection basis.  That is, they must share-use the frequencies with other radio applications and they must not cause interference to other radio-communication networks duly authorised by the Ministry.

1.3
The following paragraphs illustrate the common spectrum allocation for individual applications and the general operating conditions as well as the specific conditions for Short Range Devices.

2.
Spectrum Allocations
2.1
The Ministry allocates the spectrum for short range devices based on ITU-R Radio Regulations, the availability of equipment in the market and any international standards.  The frequency bands made available for short range devices are indicated in Table 3 below.

Table 3
	I. AApplication
	Operating Frequency Band
	RF Output

Power

(Watts)
	Field Strength

(dB(ųV/m))

	Cordless Telephone

(CT-0)
	a)  1.605 - 1.800

      49.50 - 50.00
	-

-
	94 @ 3m

94 @ 3m

	
	b) 46.50 - 47.00

     49.50 - 50.00
	-

-
	90 @ 3m

	Citizen Band Walkie

Talkie
	26.695 - 27.405
	0.4
	65 @ 10m

	Wireless Microphone
	a)i) 0.51 - 1.60

  ii) 40.66 - 40.70

 iii) 88.00 - 108.00
	-
	i)    57@ 3m

ii)   65 @10m

iiii) 60 @ 10m

	
	b) 181.210 - 184.510 
	-
	60 @ 10m

	
	c) 455.850 - 455.950 
	-
	60 @ 10m

	Medical and Biological Telemetry

Devices
	a) 40.500 – 41.000
	-
	20 @ 15m

	
	b) 454.000 – 454.500
	-
	54 @ 30m

	On-site Paging

Services
	26.96 – 27.28

40.68
	3
	-

	VHF On-site Paging

Service
	151.125

151.150
	3
	-

	Induction Loop
	0.016 – 0.150
	-
	100 @ 3m

	Wireless Video Transmitter
	630 – 710

2400 – 2483.5


	-
	76 @ 3m

	Remote Control Devices
	a) 26.96 – 27.28
	0.5
	65 @10m

	
	b) 29.70 – 30.00

    (aircraft & glides)
	0.5
	-

	
	c) 29.87 – 30.00

    (telemetry devices, fire &

    security alarm, remote 

    control of machines)
	0.5
	-

	
	d) 170.275 – 173.675

     451.750 – 452.325

     (cranes & loading arm
	1
	-

	Radio Detection & Alarm System
	a) 0.016 – 0.150
	-
	100 @ 3m

	
	b) 146.350 - 146.500

     240.150 – 240.300

     300.000 – 300.300

     314.700 – 315.000

     444.500 – 444.800

     868.100 – 869.000
	-
	65 @ 10m

	
	c) 13.5530 – 13.5670
	-
	94 @ 10 m

	
	d) 10500 – 10550
	-
	117 @ 10m

	Wireless Data Communication
	18825 – 18865

19165 – 19205
	0.1
	-

	Wireless Modem
	a) 72.080 – 72.600
	1
	-

	
	b) 158/162
	1
	-

	
	c) 453/458
	1
	-

	Spread Spectrum

System
	2400 – 2483.5

902 – 928


	0.1
	-

	Radio Equipment and Devices
	a) 433.790 – 434.790

b) 924 - 925
	
	

	Short Range Radar

System
	76000-77000
	in motion
	5
	-

	
	
	Stationary
	0.2
	


2.2
The following provides a general description of the various categories of SRDs and the respective Type Approval Specifications that they may fall into:

	1
	Cordless Telephone (CT-0)

	A cordless telephone is telephone terminal equipment, which is connected to a normal exchange line or an extension line and is integrated with or accompanied by a normal telephone set in the telephone network.



	2
	Citizen Band Walkie-Talkie

	A two-way communication device which operates in the Citizen Band of frequencies. The mode is usually half-duplex which is push to talk, release to listen. Its communications range is from one to five miles.

	3
	Wireless Microphones

	Radio microphone is defined as a microphone that uses a radio link to convey speech or music to a remote receiver.



	4
	Medical and Biological Telemetry Devices

	A medical and biological device shall include a transmitter and its associated receiving equipment, which is used to transmit, within a restricted area, via radio frequency field, measurements of either human or animal biomedical phenomena to a receiver.



	5
	On-site Paging Service

	On-site paging service is a one-way selective signaling system, which may incorporate tone paging or combined speech/tone paging.

On-site paging service means the radio signals emitted from the transmitter must be restricted within the confine of the licensee’s compound or in specific area or site as may be approved by the Ministry.



	6
	VHF On-site Paging System

	On-site paging service means the radio signals emitted from the transmitter must be restricted within the confine of the licensee’s compound or in specific area or site as may be approved by the Ministry.



	7
	Induction Loop

	An induction loop communication system is a system in which the radio frequency energy is conducted or guided along wires or in cables (e.g. Induction loop paging) and the field radiated by wire or cable is limited, giving a typical range between cable and receiving equipment of 30 meters.

Induction loop communication systems may be used in a building or limited area of a factory site which is under the control of the system user.

	8
	Wireless Video Transmitter

	It is mainly to be used for controlling or monitoring purposes.



	9
	Radio Telemetry and Telecommand Equipment

	Telemetry – The use of telecommunications for automatically indicating or recording measurements at a distance from the measuring instrument.

Telecommand – The use of telecommunication for the transmission of signals to initiate, modify or terminate functions of equipment at a distance (e.g. radio control of models, automatic garage door openers, etc).

	10
	Radio Detection and Alarm Systems

	Radio detection system (e.g. field disturbance sensor) is a movement detection device which is used to give warning of intrusion by activating an alarm or sending a coded signal to a receiving device to identify the source of emission.

Radio alarm system (e.g. short range fire detection & alarm system, anti-theft alarm device) is an alarm system which uses radio signals to generate or indicate an alarm condition or to set or unset the system.



	11
	Wireless Data Communication Systems

	A wireless data communication (e.g. wireless LAN) is a radio-communication system used for transmission of data between computers installed within a building.



	12
	Wireless Modem

	A wireless data communication system (e.g. wireless modem and LAN) is a radiocommunication system used for transmission of data from a computer to remote terminals installed within a building.



	13
	Spread Spectrum System

	A spread spectrum system is defined as a radiocommunication system used for transmission of data/voice within a building using spread spectrum techniques.



	14
	Radio Equipment and Devices

	The radio equipment shall transmit and/or receive within the designated band and be used within a building.



	15
	Short Range Radar System

	A short range radar system is a movement and position detection device which is used to give a warning of collision by identifying the delay between a transmitted pulse and a return pulse.




3.
Other Devices

(i)
Bluetooth/2.45 GHZ
Bluetooth is a Personal Area Network (PAN) technology to connect wireless equipment such as computers, mobile phones and portable devices within a short distance of about 10m and supporting a data rate of 1 Mbps.

The Ministry will approve the use of Bluetooth enabled devices operating in 2400-2483.5 MHz, limiting the power (EIRP) to 100 mW.

(ii)
Radio Local Area Networks (RLANs)/5GHz
Radio Local Area Networks (RLANs) include networks using IEEE802.11 and HiperLAN standards.  The Ministry has allocated the band 5250-5350 MHz for wireless access systems including RLANs subject to a power of 100mW.

(iii)
Radio Frequency Identification (RFID)
RFID system uses low power radio signals to transfer data between an RFID tag and an RFID reader.  The Ministry is seeking feedback from the ICT industry to gauge the demand before allocating frequencies for use by (RFID).

CHAPTER 8 – TEMPORARY USE OF RADIO FREQUENCIES

1. 
Introduction
1.1 
This chapter furnishes information on the available frequencies, operating conditions and fees payable for the temporary or occasional use of frequencies. This usage is typically necessitated by such purpose as exhibitions, sporting events, demonstration and testing of equipment. The Telecommunications Unit shall decide, at its discretion, the circumstances in which the temporary or occasional use of frequencies will be permitted.

2. 
Eligibility

2.1 
Any person may apply for the temporary use of frequencies for occasional needs such as the demonstration of equipment to potential customers at their business premises for a period not exceeding 90 days, subject to availability of the spectrum.

3. 
Frequencies for Equipment Demonstration or Testing

3.1 
The following are assigned for temporary or occasional use:

	
	Frequency
	Bandwidth

	i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

x)

xi)

xii)

xiii)

xiv)

xv)

xvi)

xvii)

xviii)


	25 273 kHz

71.575 MHz

83.875/87.875 MHz

137.175/141.775 MHz

161.450 MHz

434.850/439.850 MHz

455 MHz

821 MHz

866.1 – 869 MHz

1 530 – 1 559 MHz

1 575.42 MHz

1 880 – 1 900 MHz

2 450 MHz

3 800 – 4 200

5 150 – 5 250

5 800 MHz

10.7 – 11.7 GHz

12.1 – 12.2 GHz


	16 kHz

16 kHz

16 kHz

16 kHz

16 kHz

16 kHz

±2 MHz

Low power devices of 10 mWerp

Mobile Satellite Downlink Band

GPSC Receive

Low power devices of 100 mWerp

±MHz

Fixed Satellite Downlink Band

Low power devices of 100 mWerp

±75 MHz

Fixed Satellite Downlink Band

Fixed Satellite Downlink Band




The above list may be amended from time to time as a result of changes in international/national frequency allocations.

3.2
 Frequencies not listed above may be approved on a case-by-case basis.

4. 
Application Procedures

4.1 
All applications must be made on the prescribed form which is available at the Telecommunications Unit website www.telecoms.gov.bb (Application Forms). For demonstration or testing of equipment, applications must be submitted 3 weeks before the scheduled date for demonstration or testing:

Senior Telecommunications Officer

Spectrum Management


Telecommunications Unit


Upton Road


ST. MICHAEL

Telephone: +246-430-2220

          Fax:  +246-426-0960

4.2 
For short-term use of satellite frequencies for uplink/downlink of broadcasting programmes, where the applicant already possesses an uplink/downlink licence from the Telecommunications Unit; Form 9 – TU 009 is required.
4.3 
The following information is required and must be attached to the application:

i) 
a brief description of the equipment and its functions;

ii) 
a copy of the equipment’s technical specifications, which shall include the frequency range, the desired frequency(ies), the necessary bandwidth, emission characteristics, antenna gain, bandwidths and effective radiated power;

iii) 
alternative frequencies or frequency ranges, if the desired

frequencies/frequency ranges are not available;

iv) 
for VSAT or earth station, the station location in Barbados and documentary evidence of permission to access the satellite system (including the name and location of satellite);

v) 
approval from the Ministry responsible for Information, must first be obtained for all transient satellite news gathering;

vi) 
location and period of demonstration; and

vii) 
name and telephone number of the person to contact in case of radio interference.

5. 
Conditions of Operation

5.1 
Frequencies approved for temporary use will be subject to the following conditions of operation:

i) 
frequencies are operated on a shared-use basis;

ii) 
usage of frequencies shall not cause interference to other

radiocommunication networks duly authorised by the Telecommunications Unit;

iii) 
usage is confined to the location indicated by the applicant and transmission is allowed only during the approved period; and
iv) 
RF output power shall not exceed 0.5W erp and height of external antenna should not exceed 10 metres above ground. Exception may be allowed on justifiable grounds.

6. 
Equipment Type Approval

6.1
 Unless otherwise specified by the Telecommunications Unit, all equipment operated by a licensed dealer for demonstration purpose must be type-approved by the Telecommunications Unit.

6.2 
Equipment intended for temporary use, for example, by an exhibitor or an equipment manufacturer/supplier who takes part in an exhibition, may by exempted from type-approval. However, equipment that has earlier failed the Telecommunications Unit type approval test may not be operated unless the applicant satisfies the Telecommunications Unit that its operation will not cause harmful interference to the operation of other radio-communication networks and equipment.

7.
Duration of Use

7.1 
The duration of temporary use typically ranges from a few hours to a few days; up to a maximum period of 10 days. For occasional use of frequencies by licensed Telecommunication Dealers, the period during which the occasional usage allowed is 12 months and may be renewed upon the renewal of the Telecommunication Dealer’s Licence.

8.
 Frequency Fees

8.1 
A fee of $100 is payable for a frequency selected from the pool of

demonstrating frequencies listed in paragraph 3.1.

8.2 
Where a frequency not from the pool of frequencies in paragraph 3.1 is approved for use, the fee payable shall be as follows:

	Bandwidth (x)


	Fee (Excluding GST)



	
	10 days or less



	x ≤25 kHz


	$100



	25 <x<500 kHz


	$150

	500 kHz ≤x <1 MHz


	$400

	1 ≤x <20 MHz


	$800

	x ≥20 MHz


	$1300


8.3 
Unless otherwise determined by the Telecommunications Unit, a fee of $100 is payable for a frequency mentioned in paragraph 8.2, if the period is less then a day or the cumulative hours of operation are less then 24 hours.

8.4 
Unless otherwise determined by the Telecommunications Unit, the station licence fee of the radiocommunication equipment is waived.

9.
 Exportation of Equipment

9.1 Any non-type approved equipment shall be exported out of Singapore immediately after operation. Documentation showing proof of export must be submitted to the Telecommunications Unit.
CHAPTER 9 – SPECTRUM FEES
1. 
Introduction
1.1
The Telecommunications (Licence Fees) Regulations, 2003 – S.I. 2003 No. 78 empowers the Telecommunications Unit to grant any person the right to use any specified part of the radio frequency spectrum upon payment of the charges as determined by the Minister of Finance.
1.2
Presently, the Telecommunications Unit has two charging schemes for usage of the radio spectrum, namely Long term and Temporary Use of frequencies.

2. 
Fees for Long Term Usage of Radio Frequencies
2.1 The long term usage of radio frequencies is usually intended for the operation of radio-communication networks.  The fee structure for such usage comprises two main components namely, the Application and Processing Fee and the Spectrum Management and Licensing Fee.  The details of each component is given below:
(i)
Application and Processing Fee – this is a one-time charge payable upon the application for frequency(s) assignment.  This fee covers the cost of the initial activities carried out by the Telecommunications Unit to verify and assess the suitability of the applicant and the frequency applied for the intended application.
(ii)
Spectrum Management and Licensing  Fee – this is a recurrent fee payable annually to cover the cost of the activities performed to safeguard the use of the frequency(s).
2.2
The fee schedule for Long Term Usage of radio spectrum is as follows:
Application Fees for Use of Electromagnetic Spectrum
In Public or Private Telecommunications


Column I






Column 2


Spectrum Frequencies


                  Application Fee payable per








             Frequency


1.  All Spectrum Frequencies for   

     Networks other than those

                 Specified in paragraphs (2),


     (3), (4), (5) and (6) with a 

                 Bandwidth


      (a)  of 25 KHz or less




$   200.00

                  (b)  of more than 25 KHz but less than     

                         500 KHz





 $   500.00


      (c)    of 500 KHz or more but less than

                           1 MHz





 $  1,200.00

      (d)    of 1 MHz or more but less than 

                           20 MHz                                                                     $  3,000.00
                  (e)    of 20 MHz or more                                                   $ 6,000.00


2.   Satellite Downlink Frequencies            
                        $      600.00 per band
3.   Special Spectrum Licence Pool Frequencies
$        50.00 for                
Maximum use        of 10 days

4.   Fixed Satellite Earth Station                                             $      500.00

2.3
ANNUAL FEES FOR USE OF ELECTROMAGNETIC SPECTRUM


PUBLIC OR PRIVATE TELECOMMUNICATIONS


Column I





Column 2


Electromagnetic Spectrum


Annual Fee Payable per frequency


1.  Frequencies for Networks and   

                 Systems:


     (a)
exclusive use with a bandwith:



(i)
of less than 1 MHz

$500.00 per 25 KHz of occupied








Bandwidth pr part thereof



(ii)
of 1 MHz or more

$20,000.00 for the first MHz of 








occupied bandwidth, and $500.00 








per subsequent MHz of occupied








bandwidth or part thereof


      (b)
shared use with a bandwidth:



(i)
of less than 300 KHz

$200.00 per 25 KHz of occupied








bandwidth or part thereof

(ii) of 300 KHz or more but

less than 20 MHz

$4,000.00



(iii)
of 20 MHz or more

$8,000.00


2.   Satellite Downlink Frequencies

$   600.00

3.   Common Frequencies for In-Building

Or On-site Wireless Systems with a

Bandwidth




ISM Band
Non ISM Band

(a)
of 20 MHz or less


$100.00
$200.00

(b)
of more or less than 20MHz



But not exceeding 50MHz

$200.00
$400.00


      (c)
of more than 50MHz


$300.00
$600.00

5. Block of Assigned Frequencies for 
multi-channel Radiocommunication

 networks and systems


$ 20.00

6. Maritime Band (Fishing Boats Only}}

7. Amateur Band


      }

8. Government Entities                           }

9. CERO                                                  }

10. CDERA                                                }

11. United Nations                                     }
Nil

12. Embassies or High Commissions        }

13. Family Radio Service (FRS)               }

14. Emergency Services                            }

15. Fees for Special Spectrum Licence     }

2.4
ANNUAL FEES FOR USE OF FIXED SATELLITE EARTH STATIONS
The following formula will be used to calculate the annual fees per transmitter or carrier frequency:

K1log 10 [Pnom Watts/25Watts)+K2log10(Ptot-1000)/25Watrts]x[BW(KHz/8.5]x500

where

(a) K1 = 1 for the first 1KW or radiated carrier

(b) k2 =0.2 for additional power above 1KW

(c) 25 watts is the maximum power allowable for VHF base stations

(d) 8.5 KHz is the maximum allowable RF Bandwidth for VHF Base stations

(e) Pnom  is the nominal transmitter power

(f) Ptot is the effective isotropically radiated power

(g) Bandwidth is the width of the frequency band that is just sufficient to ensure the transmission of information at a rate and with the quality acceptable under certain conditions.

(h) BW is the Bandwidth in Kilo-Hertz

Unit Free = 500, as $500. is the unit Spectrum Fee for a 8.5 KHz band in Barbados.

Application Fee   ..
..
..
..
..
$500.00
3.0
POINT-TO-MULTIPOINT AND POINT-TO-POINT LINKS, MICROWAVE RADIO RELAY LINKS, STUDIO-TO-TX
3.1
Category of Licence


Application Fee
Annual Operating Fee

(1) Point-to-Multipoint Links

(a)  Unidirectional


$50.00

$1,000.00

(b)
  Bidirectional



$50.00

$    100.00

3.2
 Point-to-Point Links

(a) Microwave radio Relay

Links



$500.00

(b) Studio (STLs)-to-Transmitter

(TX) Links
Bandwidth (B/W) of 1MHz to less than 


5MHz $4000.0


“of 5MHz to less than


10MHz $8 000.00



of 10MHz to less than 15MHz $20 000.00


“of 15MHz to less than 20MHz 

$28 000.00

“of 20MHz to less than $25MHz: 

$34,000.00

“of 25MHz to less than 30MHz: $40,000.00

“of 30MHz to less than 40MHz: $48,000.00
“of 40MHz and greater $60,000.00

3.3
For Fees for the Temporary use of frequencies – refer to Chapter 8.

4
4.
Policy on the use of the Licence-Exempt Frequency Bands in Barbados
4.1
 Introduction

Regulators are cognizant of the fact that radio frequency spectrum use is continually evolving in an ever- increasing technological world and must therefore design policies to reflect the changes that are taking place in the radio environment. The International Telecommunications Union (ITU), of which Barbados is a member, has recommended a number of Licence-Exempt Frequency Bands called the Industry Scientific and Medical (ISM) Bands. Barbados has adopted the recommendations and has offered these ISM Bands, as unlicensed but not unregulated band. Barbados has also determined that the Unlicensed National Information Infrastructure (UNII) Band should also be licence-exempt but regulated. All equipment used in these bands should be type-approved and must conform to the International Standards adopted Telecommunications Unit.

 
Licence-exempt spectrum in Barbados is aimed at:

· Encouraging more efficient and creative use of the spectrum,

· Enabling cost effective and innovative technologies, and

· Encouraging competition and the creation of new business opportunities in the delivery of wireless technologies and services. 

The regulation also ensures that users of the licence-exempt band use authorized equipment which does not interfere with each other or with other licensed users. 

4.2
Purpose

This policy is to establish the technical and operational framework for the use of licence-exempt spectrum, including compliance requirements.  The bands to be operated on a licence-exempt basis are: 

· 902-928 MHz.

· 2.4- 2.4835 GHz.

· 5.725-5.850 GHz.

· 5.150 –5.250 GHz (Indoor use only)

· 5.250 –5.350 GHz (RLAN)

4.3
 Summary

The policy refers to the use of radio frequency in the licence-exempt spectrum.

(i) Low powered radio communication devices may be operated in the licence-exempt bands on a no-interference, no-protection basis.  They may not cause radio interference and cannot claim protection from interference. See Barbados Short Range Device (SDR’s) Policy.

(j) No licence fee will be required for operation in licence-exempt spectrum.

(k) Radio Systems may operate within the band 902 -928 MHz, with a maximum power level of 1 Watt with bandwidth of 250 KHz and 0.25 Watts with bandwidth of 500 KHz. See Barbados Short Range Device (SDR’s) Policy.
(l) Radio Systems may operate within the band 2.4 -2.4835 GHz, with a maximum power level of 1 Watt and minimum bandwidth of 1 MHz. See Barbados Short Range Device (SDR’s) Policy.

(m) Radio Systems may operate within the band 5.725- 5.850 GHz. with a maximum power level of 0.75Watts and a minimum bandwidth of 1 MHz. Except in cases authorized under the Barbados Wireless Networking Policy.

(n) Radio Systems with design specifications which conform to the technical conditions as stated herein, will not be the subject of individual licences, but must satisfy the requirements for type approval as established by the Telecommunications Unit.

(o) Enforcement of the rules related to the licence-exempt spectrum will be carried out pursuant to the Telecommunications Act 2001-36 and Regulations made under the Act.

(p) Penalties shall be applied to entities found in breach the rules governing the use of the licence-exempt spectrum.

4. 4
 Definitions

For the purposes of this document,

· Public Radio System – A public radio system is one where the beneficiary of the system might not be the licensee or anyone concerned with the business of the licensee. The licensee may  receive payment, consideration or other benefits for providing service and maintaining radio facilities for use by a third party. 
· Private Radio System - A private radio system is one which is used solely by a person or a group of affiliated persons where the purpose and exclusive benefit of use of the radio system is solely in the interest of the licensee’s business. 
· Short Range Devices (SRD’s) - This covers a variety of radio devices providing either unidirectional or omni-directional communication (point to point or point to multipoint) and which, due to their low transmitter power, have a low risk of interference to other devices. 
4.5     Technical Requirements 

The licence-exempt bands are:

902 – 928 MHz 

2.400 – 2.4835 GHz and

5.725 – 5.850  GHz

5.150 –5.250 GHz (Indoor use only)

5.250 –5.350 GHz (RLAN)
The modulation methods of the equipment that will be allowed in these bands are those methods that minimize the mutual interference caused by multiple devices operating in the same band with geographic overlap. In this regard the two (2) most common forms of spread spectrum techniques are:

(i) Frequency Hopping Spread Spectrum , FHSS, and

(ii) Direct Sequence Spread Spectrum, DSSS.

902 – 928 MHz Band
For systems operating with FHSS technique, if the minimum bandwidth of the hopping channel is 250 kHz, then the minimum number of hopping channels shall be 50, the average time in each hopping channel shall be 0.4 second within a 20 second period, and the maximum peak output power shall be 1Watt. For FHSS systems with hopping channel of minimum bandwidth of 500 kHz, the minimum number of hopping channel shall be 25, with the average time in each hopping channel being 0.4 seconds within a 10 second period, and the maximum peak output power shall be 0.25 Watt. 

2.4 – 2.4835 GHz Band 

The hopping channels shall have a minimum bandwidth of 1 MHz. If  the minimum number of hopping channel is 15, then the average time within the hopping channel shall be 0.4 sec. times 15 (hopping channels), and the power shall be 1 Watt. If the minimum number of hopping channel is 75, then the average time within the hopping channel shall be 0.4 sec. times 75.

5.725 – 5.850 GHz Band

The hopping channels shall have a minimum bandwidth of 1 MHz. The minimum number of hopping channels shall be 75, the average time within each hopping channel shall be 0.4 sec. in a 30 sec. period. The maximum output power level shall be 0.75 Watts. 

DSSS systems operating in all three bands shall occupy at least 500 kHz at the 6 dB point, with the maximum peak output power being 0.5 Watt in urban and 1 Watt in rural areas.

5.150 – 5.250 GHz Band (Indoor Use Only)

Stations in the band 5150 – 5250 MHz shall be restricted to indoor use. Stations that operate with a bandwidth equal to or greater than 1 MHz shall not exceed a maximum e.i.r.p. of 200mw and a maximum e.i.r.p. density of 10mw/MHz in any 1 MHz band. 

5.250 – 5.350 GHz Band  (RLAN)

Stations in the band 5250-5380 MHz stations shall be restricted to a peak transmit power not to exceed the lesser 250 mW or 11 dBm + 10 log B , where B is the 26–dB emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11 dBm in any 1 MHz band. If transmitting antennas of directional gain greater than 6dBi are used, both the peak transmit power and the peak power spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

4. 6
Out of Band Emissions

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum system is operating, the radio frequency power that is produced by the system shall be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power. 

	FREQUENCY BAND
	SPREAD SPECTRUM MODULATION ECHNIQUE
	MINIMUM BANDWIDTH OF HOPPING CHANNEL
	AVERAGE TIME IN EACH HOPPING CHANNEL
	MINIMUM NUMBER OF HOPPING CHANNELS
	MAXIMUM POWER LEVEL

	
902
-
928MHz
	Frequency Hopping
	250KHz
	0.4 sec within 20 sec period
	50
	1 Watts

	
	
	500KHz
	0.4 sec within 10 sec period
	25
	0.25 Watts

	
2.4
-
2.4835GHz
	Frequency Hopping
	1MHz
	0.4 sec within 0.4 (15)

(no. of Hopping Channel/sec)
	15
	1  Watt



	
	
	
	0.4 sec within 0.4 x 75 sec


	75
	0.5 Watts

	
5.725
- 
5.850 GHz
	Frequency Hopping


	1MHz
	0.4 sec in 30 sec period
	75
	0.75 Watts

	All 3
	Direct Sequence Spread Spectrum
	500KHz for 6db
	N/A
	N/A
	0.75 Watts


4. 7 
 Applicable Radio Systems and Devices

4.7.1 The following radio communication equipment can be operated in licence exempt spectrum.

· All low powered, short range devices (SRD’s) which currently operate within these bands and do not require licensing
 by the Telecommunications Unit.  These include cordless phones, gate openers etc.

· Devices operated under IEE 802.11b standard, used for WLAN applications both for indoor (linking of communication equipment within an office) or outdoor applications.  These include, WiFi, WiMax, and Bluetooth.

 4. 8 
Standards

4.8.1
In addition to the power levels, licence exempt equipment would be required to operate to the standards IEEE 802.11b, Bluetooth or any other standard developed for WLAN equipment or short-range devices.  

4.8.2 Equipment should also comply with one or more of the following standards (see Annex 1).

· FCC Code of Regulations 47. Section 15. 247 (American Standard)

· ETSI   EN 300 328-1 VI.3.1 (2001-12)  (European Standard)

· AS / NZS  4771: 2000  (Australian Standard)

· RSS-210  (Canadian )

4. 9 
Certification and Registration

 4.9.1 
All equipment must satisfy the Telecommunications Unit’s type approval requirements contained in the Telecommunications (Prescribed Telecommunications and Radio Communications Apparatus) Regulations, 2003 S.I. 2003 No.74.  The process of type approval involves an assessment of the technical specifications of the device to ensure that it is suitable for operations in the licence exempt bands in Barbados and that it conforms to the required international standards. Equipment restricted under The Telecommunications (Restriction and Prohibition) Regulations, 2003 S.I. 2003 No. 76 will not be type approved by the Telecommunications Unit.

4.9.2
To facilitate individual importation of radio equipment which are not for purposes of re-sale, the Telecommunications Unit will hold a list of pre-approved equipment which satisfy its type approval requirements.

4.9.3
All entities which intend to offer a service to the public must first obtain the requisite service provider licence from the Telecommunications Unit.  

4.10.   Interference Management

4.10.1
Devices shall not emit more energy than is required for their intended functions.  The limits stated in this policy may not prevent harmful interference under all circumstances.


4.10.2
The operation of equipment within the licence exempt spectrum would be on a no-interference, no-protection basis.  This means that licence exempt users of the spectrum must not cause interference to other licensed users, nor could they claim protection from interference from such users.

4.10.3
Users of licence-exempt devices are required to cease operation immediately should harmful interference occur to licensed users of the radio spectrum.

4.10.4
The parties responsible for the equipment should employ the minimum field strength necessary and provide greater attenuation of unwanted emissions than required by these rules in line with good engineering practice.  In any case, devices should not exceed the limits established by these rules.

4.105
Complaints of interference by licence exempt users will not be investigated by the Telecommunications Unit.

4.11
Enforcement

4.11.1
All activities within the licence exempt spectrum must comply with the Telecommunications Act 2001-36 and applicable regulations made under the Act.

4.11.2
It is an offence under the Telecommunication Act 2001-36 to install and use unauthorized radio communication equipment, within the declared unlicensed bands.

4.11.3
Equipment type does not comply with any of the approved standards as stated in these rules will not be type-approved.  Operating equipment that is not type-approved is an offence under the Telecommunications Act 2001-36.

4.12    Sanctions/ Penalties

4.12.1
Entities found to be operating outside of the technical standards as prescribed in these rules will be subject to seizure of such radio communication equipment.

4.12.2
Entities which are operating outside of the technical standards and which are causing undue interference to licensed users of the spectrum will be subject to seizure of such radio communication equipment and equipment and penalties as defined in the Telecommunications Act 2001-36 and Regulations made under the Act.

 4.12.3
Entities which are found to be operating non-type-approved equipment within the licence-exempt spectrum will be subject penalties in accordance with the Telecommunications Act 2001-36. 

4.12.4
Entities which engage in the sale of radio communication equipment, not type approved by the Telecommunications Unit for use in the declared licence-exempt bands may be subject to seizure of such radio communication equipment and penalties as defined in the Telecommunications Act 2001-36.

Annex 1
FCC Code of Regulations 47. Section 15 (American Standard)

Subsection:  15.247  -  Operation within the bands 902-928 MHz, 2400-2483.5GHz, 

             and 5725 – 5850GHz

ETSI  EN 300 328-1 V1.3.1 (2001-12)  (European Standard)

Electromagnetic compatibility and Radio Spectrum Matters (ERM):

Wideband transmission systems

Data Transmission Equipment

Operating in the (900 MHz, 2.4 GHz and 5GHz bands)

Essential requirements under Article 3.2 of the Radio & Telecommunications Terminal Equipment directives.

AS/NZS 4771: 2000 (Australian Standard)

Technical characteristics and test conditions for data transmission equipment operating in the 

900MHz, 2.4 MHz and 5.8 MHz bands and using spread spectrum modulation techniques.

The compliance level for these devices is level 2. This level applies to devices whose non-compliance would have moderate risk of causing interference to other devices using the radio frequency spectrum. Level 2 only apply to transmission equipment using spread spectrum modulation techniques.

RSS – 210 (Canadian Standard) 

Section 6.2.2

See FCC Code of Regulations: 47 Sect. 15 for test and certification. 

CHAPTER 10 – SPECTRUM APPLICATION FORM 
1. 
Introduction
1.1
The following is a list of the Forms used when applying for Spectrum:
2.0
Radio Spectrum
2.1 Form 3 – TU003

[image: image2.png]



Telecommunication Act – 2001

(Act 2001-36)

        FORM 3

TU003

	APPLICATION FOR TELECOMMUNICATIONS 

 SPECTRUM   LICENCE

    PART A:  APPLICANT INFORMATION

(Please read the Notes provided at the back of this Form before completion)



	1.     Name (if individual):………………………………………………………………………………………….....................



	2.     Nationality (if individual):……………………………………………………………....................................................



	3.     Address of Applicant (registered office or principal place of business):

         ………………………………………………………………………………………………………………......................

        ……………………………………………………………………………………………………………………………...

	4.     Mailing Address (if different from registered office address):

         ………………………………………………………………………………………………………………......................

         ……………………………………………………………………………………………………………………………..

	5.     Applicant is a (n):

        Individual    FORMCHECKBOX 
     Corporation    FORMCHECKBOX 
      Unincorporated Association     FORMCHECKBOX 
     Partnership   FORMCHECKBOX 

        Please indicate whether this is: a new application   FORMCHECKBOX 
      an application to modify an existing licence   FORMCHECKBOX 

                                               an application to renew a licence  FORMCHECKBOX 


	6.     Telephone No.:………………………………           7.   Facsimile No.: …………………………………….................



	8.     “E-mail” address:…………………………………………………………………………………………………………..



	9.     Name of Manager of entity:………………………………………………………………………………......................



	10.    Person in Barbados to be contacted in absence of Manager:

         Name:……………………………………………………………………………………………………………………..

         Address:……………………………………………………………………………………………………………………

         …………………………………………………………………………………………………………………………….

         Telephone No:……………………………………….    “E-mail” Address:……………………………………………...

	11.    Facsimile No:……………………………………………………………………………………………………………...



	12.    Indicate whether the applicant is a member of the GSM Association:      FORMCHECKBOX 
 Yes          FORMCHECKBOX 
  No                 



	13.    Indicate 

    the approximate number of persons currently or to be employed by applicant:…………………………………

        (b)      the number of persons you expect to hire within the next year specific to the proposed network:………………

        (c)       the number of technical persons who are providing the Telecommunications Service and the full complement of                           

                    technical staff to be employed:……………………………….



	PART B: FREQUENCIES REQUESTED AND PROPOSED OPERATIONS



	14.   General description of proposed telecommunications network:…………………………………………………………

      ………………………………………………………………………………………………………………………………

       …………………………………………………………………………………………………………..………………….



	15.    Precise frequencies requested:…………………………………………………………………………………………….

        ……………………………………………………………………………………………………………………………..

        ……………………………………………………………………………………………………………………………..



	16.    Indicate whether the applicant, or any affiliate of the applicant, currently has a Spectrum Licence.

         Yes  FORMCHECKBOX 
             No    FORMCHECKBOX 

         If Yes, identify the Licensee and the date issued by the Minister:

         Licensee:……………………………………..              Date of Issuance:………………………………………..



	17.  Indicate

(a) whether the applicant intends to apply for a Service Provider licence:

       Yes   FORMCHECKBOX 
            No    FORMCHECKBOX 

(b) whether the applicant intends to apply for a Network Licence:

Yes   FORMCHECKBOX 
             No     FORMCHECKBOX 

If yes, when does the applicant expect to submit an application for such Licence?

…………………………………………………………………………………………………………………………….

PART C:  BASIC QUALIFICATIONS INFORMATION

	18.   (1)  Indicate whether the applicant, or any affiliate of the applicant,

(a) has ever applied for a Spectrum Licence in Barbados;

(b) has ever been refused such licence or a licence renewal;

(c) has ever had such licence suspended or revoked.

(2) Where the answer to (a), (b) or (c) is “Yes”, please attach an explanation.

         …………………………………………………………………………………………………………………………….

         ……………………………………………………………………………………………………………………………



	19.   Indicate whether the applicant, or any affiliate of the applicant currently holds a Spectrum Licence in Barbados.

        If Yes,

(a) specify the name of the licensee, the type of licence, licensed frequencies and the date issued:

………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………….

(b) specify the period in which the applicant, or any affiliate of the applicant has been providing telecommunications 

service or operating the telecommunications network in Barbados.

………………………………………………………………………………………………………………………..

	20.   Indicate whether the applicant, or any affiliate of the applicant currently has a Dealer’s Licence.

        Yes   FORMCHECKBOX 
    No   FORMCHECKBOX 

        If yes, identify the Licensee and the date issued by the Minister:

        Licensee:………………………………………..                         Date of Issuance:…………………………………….

        Indicate

(a) whether the applicant intends to apply for a Dealer’s Licence:………………………………………………………..

(b) when the applicant expects to submit an application for a Dealer’s Licence:……………………………………….



	21.  Indicate whether the applicant, or any affiliate of the applicant currently holds any licences or authorisations to operate      

       Spectrum Licences in other countries.

      Yes    FORMCHECKBOX 
       No    FORMCHECKBOX 

      If yes, please identify the countries in the space provided below the applicant has engaged in operating Spectrum 

     Licences or attach an explanation.

     Name of Licensee                      Country                       Frequencies                                  Terms of Operations



	22.    Describe applicant’s experience in operating spectrum………………………………………………………………….

          ……………………………………………………………………………………………………………………………

          ……………………………………………………………………………………………………………………………



	23.   (1)  Indicate whether the applicant, or any affiliate of the applicant for a spectrum licence or any licence or    

               authorisation for a telecommunications service  or network in any Caribbean country.

(a)  has ever been refused such licence;

(b)  has ever had such licence suspended or revoked.

        (2)   Where the answer to (a) or (b) is “Yes”, please attach an explanation.

         …………………………………………………………………………………………………………………………….

         ……………………………………………………………………………………………………………………………



	24.   (1)  Indicate whether the applicant, or any affiliate of the applicant for a spectrum licence or any licence or    

               authorisation for a telecommunications service  or network in any country.

(c)  has ever been refused such licence;

(d)  has ever had such licence suspended or revoked.

        (2)   Where the answer to (a) or (b) is “Yes”, please attach an explanation.



	25.   (1)   Indicate whether the applicant, or any affiliate of the applicant has ever been convicted of an arrestable offence*

(a) in Barbados

(b) in any CARICOM Member Country;

(c) in North America;

(d) in any other Country.

(2)  If Yes, please attach an explanation ………………………………………………………………………………..

…………………………………………………………………………………………………………………………..



	26.   (1)  Indicate whether any officer or member of the applicant’s managerial staff has ever been convicted of an arrestable

               offence*

        (a)    in Barbados

(b)   in any CARICOM  Member Country;

(e) in North America;

(f) in any other Country.

(2)  If Yes, please attach an explanation ..……………………………………………………………………………..



	27.   Indicate whether the applicant, or any of the applicant’s officers and managerial staff  are currently the subject of a                                   

        charge or indictment under the law of any country (excluding non-arrestable offences).

Yes   FORMCHECKBOX 
        No   FORMCHECKBOX 

  If Yes, please identify the name of the Licensee and the Licence held ……………………………………………………



	28.    Indicate whether the applicant, or any affiliate of the applicant, have any shareholdings over 10% in any other 

         Licensed Service Provider, Licensed Carrier, or Licensed Spectrum User in Barbados.

          Yes   FORMCHECKBOX 
        No   FORMCHECKBOX 

        If Yes, please identify the name of the Licensee and the Licence held ……………………………………………………



	29.   Indicate whether the applicant, or any affiliate of the applicant, have any shareholdings over 10% in any 

        licensed telecommunications provider in any CARICOM Member State.

        Yes   FORMCHECKBOX 
        No   FORMCHECKBOX 

        If Yes, please identify the name of the Licensee and the Licence held ……………………………………………………

        Licensee ………………………………………………..    Licence……………………………………………………….



	30.  Indicate whether the applicant, or any affiliate of the applicant, is engaged in the manufacturing of any 

       telecommunications equipment.

       Yes   FORMCHECKBOX 
        No   FORMCHECKBOX 

      If yes, please attach an explanation …………………………………………………………………………………………

      ……………………………………………………………………………………………………………………………….



	31.  Indicate whether the applicant has any business activities outside the telecommunication market.

             Yes   FORMCHECKBOX 
        No   FORMCHECKBOX 

       If Yes, please briefly describe the nature of the business activities and where such activity is conducted.

      ……………………………………………………………………………………………………………………………..

     ……………………………………………………………………………………………………………………………….

    ………………………………………………………………………………………………………………………………..



	PART D:  FINANCIAL INFORMATION AND QUALIFICATIONS



	32.   Applicant must provide a copy of its most recent annual independently audited financial report as well as the most 

        recent unaudited financial reports.  If none is available, applicant must submit an attachment explaining why none is   

        available.  In addition the applicant or an officer of the applicant’s organization must attest to the validity of the            

        unaudited financial reports.  Where the applicant is a consortium all members of the consortium must supply individual 

        financials.

         

	33.  Has the applicant, or an affiliate of the applicant ever been bankrupt or ever been a director of a company that has

       become bankrupt or insolvent?

       Yes     FORMCHECKBOX 
        No   FORMCHECKBOX 

       If Yes, please attach an explanation and a certified copy of the discharge.

      ……………………………………………………………………………………………………………………………….

     ………………………………………………………………………………………………………………………………..



	34.   Please attach a diagram of the corporate structure of the applicant including any parent, affiliate, subsidiary of the 

        applicant and any party of interest in the applicant.



	35.   Do any members of the applicant’s board of directors also serve on the board of any other entity licensed as a spectrum

        user in Barbados?

        If yes, please state the name of the director(s), the name of the licensed entity and the licence held by the entity.

        ……………………………………………………………………………………………………………………………..

       ……………………………………………………………………………………………………………………………..

        ……………………………………………………………………………………………………………………………



	36.  Please provide the names and addresses of all of the members of the applicant’s board of directors.

       ………………………………………………………………………………………………………………………………

        …….. ………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………

        

	37.   If any member of the applicant’s board of directors is currently employed by any government, please state the name of

        each such director, the country each such director is employed by and the ministry or government agency, and the

        nature of the director’s work for that government.

         …………………………………………………………………………………………………………………………….

        ……………………………………………………………………………………………………………………………

        ……………………………………………………………………………………………………………………………



	38.   Applicant must attach a Performance Bond or Banker’s guarantee issued by a reputable bank that acts as a guarantee

        for a guaranteed sum of the payment of the annual licence fees for a Spectrum Licence due to the Government for the

        first two (2) years of the applicant’s licence.



	PART E:  TECHNICAL INFORMATION



	39.   Technical Expertise

         Please state the applicant’s technical qualifications including the number and types of technical experts the applicant

         currently employs and whether these are employees of the applicant or contracted by the applicant.

       ………………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………

       ………………………………………………………………………………………………………………………………



	40.  Proposed Spectrum Usage

       Applicant must provide (as Exhibit A) a description of the use to which the requested spectrum will be put.  This

       description must include:

· type of operation using licensed spectrum (e.g. commercial GSM network, paging, internal dispatch, etc.)

· technology used

· equipment used and equipment designated by the Minister as requiring certification

· number of transmitting sites and transmitting antennas

· subscriber capacity (if applicable)

· if spectrum will be  used to interconnect with domestic fixed landline network or networks, a description of that interconnection

· preferred spectrum allocation 

· bandwidth required



	41.   Spectrum Efficiency and Frequency Coordination

        Applicant must provide (as Exhibit B) a description of the methods, if any, that it will employ to ensure that the 

        licensed spectrum is efficiently used (e.g., spectrum-efficient equipment to be used, frequency reuse plans, etc.)

        This exhibit must also include a description of any frequency coordination efforts that have been undertaken or will be

        required in order to minimize the amount of interference that will be caused by applicant’s operations on the licensed 

        spectrum.



	PART F:  DOCUMENTARY EVIDENCE



	The applicant also must provide the following documents:

(1)     Copies of certificate of Incorporation and/or Business Registration Certificate.

     (2)       Most recent annual audited financial report.

(3)      Documentary evidence to demonstrate the financial capability of the company for the first 2 years of operation.

     (4)       Performance Bond or Bank Guarantee for payment of licence fees for the first two years of the licence.

	PART G:    CERTIFICATION STATEMENT



	The applicant certifies that all statements made in this application and in the exhibits, attachments, or documents incorporated by reference are true, complete, correct, and made in good faith.



	The applicant agrees to comply with the Telecommunications (Public Telecommunications Licensing) Regulations, 2003 and Telecommunications (Spectrum Management and Licensing) Regulations with regard to the application procedures and requirements.


	If granted a Licence by the Minister, the applicant agrees to operate the licensed spectrum network in accordance with the Telecommunications Act, Regulations, and terms and conditions of the licence.  Licensee must pay an annual licence fee in accordance with the Telecommunications (Licence Fees) Regulations, 2003 Licence Fees issued by the Minister.



	The applicant must obtain any other necessary government approvals required regarding the construction and use of the proposed network facilities.



	If granted a licence by the Minister, applicant agrees to maintain the capability to shut down operation of  any transmitters upon direction of the Ministry or in the event of a malfunction.



	Typed or printed name of party authorised to sign:……………………………………………………………………………



	Position:………………………………………………………………………………………..

Signature:………………………………………………………………………………………

Date:……………………………………………………..




NOTES

1.
To obtain a licence to provide one of the following services over a wireless network, this Application Form must be completed in its entirety and submitted to the Ministry with the prescribed application fee in accordance with the instructions provided below:

· Mobile Radio Telecommunication Service

· Commercial Trunked Radio Communication Service

· Fixed Wireless Broadband Multimedia Service

· Mobile Broadband Multimedia Service

· Public Radio Paging Service

· Wireless Domestic Data Service

· General Radio Communication Services

2.
Applicants are responsible for complying with the application procedures and requirements set forth in the Telecommunications (Public Telecommunications Licensing) Regulations, 2003 and the Telecommunications (Spectrum Management and Licensing) Regulations issued by the Minister.

3.
To be eligible for filing an application, the applicant must comply with all legal requirements for holding a licence.

4.
Applicants providing false or misleading information will be subject to penalties in accordance with section 92 of the Telecommunications Act 2001-36.

5.
A brief description of the facilities that would operate on the licensed spectrum, but not the submitted application, will be made applicable for public inspection.  Information provided in this application will be treated as confidential.

6.
 Grant of licence is at the discretion of the Minister.  Application fees are not refundable.

7.
This application is only for a licence to operate on particular frequencies.  A separate application and licence is required for the construction, operation, and maintenance of a wireless network. The applicant must have both licences before the applicant can operate the network or use the licensed spectrum.  The applicant is urged to submit this application and the application for a Network Licence at the same time to expedite processing.

8.
Any person seeking to provide a commercial wireless service in Barbados must submit the appropriate application for a Service Provider Licence.  This application form may be obtained from the Ministry responsible for Telecommunications.

9.
Persons operating without the required licences are subject to the fines and penalties set out in the Telecommunications Act 2001-36.

10.
Applicants granted a licence by the Minister will be responsible for paying an annual licence fee in accordance with the Schedule of Licence Fees available from the Ministry.

11. This form may be used to seek modification of an existing Spectrum Licence.

General Filing Instructions

1.
If this is a request for modification of a licence, the applicant must consult the Ministry for the appropriate modification fee.

2.
To be accepted for filing, applications must be signed by a person authorized by the applicant.  By signing, the applicant certifies that the information submitted is true, complete, correct, and made in good faith.

3.
The applicant shall submit two (2) copies of the application, including supporting documentation, and the application fee, to:


Chief Telecommunications Officer


Telecommunications Unit


Ministry responsible for Telecommunications


Barbados

Instructions for Completion

If this is an application to modify an application, please attach a copy of the original application submitted, 

and, if  requesting a licence modification, also attach the licence granted.  Where there is no change in the 

information requested in the application, please put “No Change” next to the information requested.  When 

the information requested is not the same, please indicate the modification being proposed and the nature of 

the change and the reason for the proposed change.

PART A:  Applicant Information

Items 8 -11:  Contact information should be provided for the person the applicant has designated as the person to whom the Ministry should send correspondence.

PART B:   Frequencies Requested and Proposed Operations

Items 14:  Provide a description of the type(s) of facilities and operations that will be employed on the spectrum requested to be licensed.

Items 15:   Identify the frequencies for which the applicant seeks to be licensed.

PART C:   Basic Qualifications and Information

Items are self-explanatory.

PART D:  Financial Information and Qualifications

Items are self-explanatory

PART E:  Technical Information

Items are self-explanatory

3.
Special Spectrum

3.1
Form 4 – TU004
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Telecommunication Act – 2001

(Act 2001-36)

        FORM 4

TU004

	APPLICATION FOR TELECOMMUNICATIONS 

 SPECIAL SPECTRUM   LICENCE

    PART A:  APPLICANT INFORMATION

(Please read the Notes provided at the back of this Form before completion)



	1.     Name (if individual):………………………………………………………………………………………….....................



	2.     Nationality (if individual):……………………………………………………………....................................................



	3.     Address of Applicant (registered office or principal place of business):

         ………………………………………………………………………………………………………………......................

        ……………………………………………………………………………………………………………………………...

	4.     Mailing Address (if different from registered office address):

         ………………………………………………………………………………………………………………......................

         ……………………………………………………………………………………………………………………………..

	5.     Applicant is a (n):

        Individual    FORMCHECKBOX 
     Corporation    FORMCHECKBOX 
      Unincorporated Association     FORMCHECKBOX 
     Partnership   FORMCHECKBOX 

        Please indicate whether this is: a new application   FORMCHECKBOX 
      an application to modify an existing licence   FORMCHECKBOX 

                                              

	6.     Telephone No.:………………………………           7.   Facsimile No.: …………………………………….................



	8.     “E-mail” address:…………………………………………………………………………………………………………..



	9.     Name of Manager of entity:………………………………………………………………………………......................



	10.    Person in Barbados to be contacted in absence of Manager:

         Name:……………………………………………………………………………………………………………………..

         Address:……………………………………………………………………………………………………………………

         …………………………………………………………………………………………………………………………….

         Telephone No:……………………………………….    “E-mail” Address:……………………………………………...



	11.    Facsimile No:……………………………………………………………………………………………………………...



	12.    Mobile No.:………………………………………………………………………………………………………………..



	Operational Information



	Location of Operation Transmission path:………………………………………………………………………………………

…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………..



	Purpose and Objective:…………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………..



	Period (State the commencing and ending dates)
	Date Commenced

(dd/mm/yyyy)
	Date Ended

(dd/mm/yyyy)



	Equipment Information



	Brand Name and Model No.


	

	Description of System and Operation (attach supporting documents such as block diagram)


	

	RF Emission Information


	

	Type of Emission

(AM, FM, pulse etc.)


	

	Tx Bandwidth (kHz)


	

	Rx Bandwidth (kHz)


	

	Frequency range(s) in which equipment can operate in


	

	Number of spot frequencies required


	

	Tx Frequency (MHz)


	

	Rx Frequency (MHz)


	

	RF Transmitter Power (W rep)


	

	Type of Antenna Used and its Gain (dB)


	

	

	For Satellite Uplink or Downlink Frequencies



	Operational Information



	Name of Location of Ground Station


	

	Associated Space Station


	

	(For GeoStationary Only)

Nominal Orbital


	Longitude in Degrees-Hours-Minutes-

(E/W) (e.g. 120-45-30-W)

	Name of Satellite Operator


	


	I declare that all the information in this registration form is true and correct.  I understand that approval from the Ministry responsible for Telecommunications in Barbados for this application is based on information as declared in this application.  Should this information be subsequently found to be inaccurate or incorrect, the Ministry reserves the right to suspend or revoke the licence.

---------------------------------------------------------                          -----------------------------------------------------

                            Name                                                                                        Company Stamp

--------------------------------------------------------                           -----------------------------------------------------

                         Signature                                                                                                 Date


Important Information

1.
All sections of this application MUST be completed.  Guidelines are attached to this form.

2.
Any supporting documents should be submitted to the Chief Telecommunications Officer, Telecommunications Unit, Ministry responsible for Telecommunications, Barbados.

3.
The Fee Payable is as set out in 9.1 and 9.2 of the Guidelines.

4.
Only authorised persons (managerial level) may use this form.  If application is made on behalf of a company, please include the Corporate Registration No. of the company for confirmation purposes.

APPLICATIONS GUIDELINES FOR TELECOMMUNICATIONS
SPECIAL SPECTRUM LICENCE

(Section 46 of the Telecommunications Act 2001-36)

1.            Introduction

1.1
This guide provides information on the available frequencies, operating conditions and fees payable for the special use of frequencies.  This usage is typically necessitated by such purposes as exhibitions, demonstration and testing of equipment, or occasional broadcasts. The Ministry shall decide at its discretion, the circumstances in which the special use of frequencies will be permitted.

2.
Demonstration of Equipment by Dealers

2.1
Dealers holding valid Telecommunications Sellers and Dealer’s Licences may apply to the Ministry for the special use of frequencies for occasional needs such as the demonstration of equipment to potential customers at their business premises.

3.
Equipment Type Approval
3.1
Unless otherwise specified by the Ministry, all equipment operated by a licensed seller and dealer for demonstration purposes must be type-approved by the Ministry.

3.2
Equipment intended for temporary use, for example, by an exhibitor or an equipment manufacturer or supplier who takes part in an exhibition, may be exempted from approval.  However, equipment that has earlier failed the Ministry’s approval or acceptance test may not be operated unless the applicant satisfies the Ministry that its operation will not cause harmful interferences to the operation of other radiocommunication networks and equipment.

4.
Duration of Use
4.1
The duration of temporary use typically ranges from a few hours to a few days; up to a maximum period of 10 days and is not renewable.

 5.        Where to Apply
5.1
Applications must be submitted at least 3 weeks before the scheduled demonstration to:

The Chief Telecommunications Officer

Telecommunications Unit

       Ministry responsible for Telecommunications

       Barbados

6.        Information Required
6.1
The following information is required and must be attached to the application:

(a)  
a brief description of the equipment and its functions;

               (b)
a copy of the equipment’s technical specifications which shall include the frequency range, the desired                   frequency, the necessary bandwidth, emission characteristics, antenna gain, bandwidths and effective radiated power;

(c)         alternative frequencies or frequency ranges, if the desired frequencies or frequency ranges 


are not 
available;

(d)
for VSAT or earth station, the station location is Barbados and documentary evidence of permission to access the satellite system including the name and location of satellite;

(e)
approval from the Government Information Service must first be obtained for all transient satellite news gathering;

(f)           location and period of demonstration; and

(g)           name and telephone number of the person to contact in case of radio interference.

7.
Frequencies for Special Use
The following frequencies are assigned for special use:

	
	Frequency
	Bandwidth

	i)

ii)

iii)

iv)

v)

vi)
	25.273 kHz

83.250/87.750 MHz

141.775 MHz

161.450 MHz

821 MHz

1 530 – 1 544 MHz
	16 kHz

16 kHz

16 kHz

16 kHz

± 2 MHz

Satellite Receive Band


The above list may be modified as a result of international or national frequency allocations.

7.2
Frequencies not listed may be approved on a case-by-case basis.

8.
Conditions of Operation
8.1
Frequencies approved for special use will be subject to the following conditions of operation:

all frequencies for use are operated on a shared-basis;

usage of frequencies shall not cause interference to other Radio communication networks duly authorise by the Ministry;

the usage is confined to the location indicated by the applicant and transmission is allowed only during the approved period;

the RF output power and the height of external antenna’s would normally be not more than 0.5 W erp and 10 m above ground respectively.  The Ministry may consider higher power or antenna height where adequate justification is provided by the applicant.

9.
Fees and Charges
9.1
A fee of $50 is payable for a frequency selected from frequencies listed in paragraph 7.1.

9.2
Where a frequency that is not from the pool of frequencies in paragraph 7.1 is approved for use, the fee payable shall be as follows:

	Bandwidth (x)
	(i) Fee

10 days or less

	x < 25 kHz
	$100

	25 KHz  < x  < 500 kHz
	$150

	500 kHz < x < 1 MHz
	$400

	1 MHz < x < 20 MHz
	$800

	x > 20 MHz
	$1300


9.3
Unless otherwise determined by the Ministry, a fee of $100 is payable for a frequency mentioned in paragraph 9.2, if the period of usage is less than a day or the cumulative hours of operation are less than 24 hours.

9.4
Unless otherwise determined by the Ministry, the station licence fee of the Radiocommunication equipment is waived.

10.
Exportation of Equipment
10.1
Any non-type approved equipment shall be exported out of Barbados immediately after operation, and documentary proof of export must be submitted to the Ministry.

4.
Microwave Links

4.1
Form 5 – TU005
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Telecommunication Act – 2001

(Act 2001-36)

        FORM 5
TU005

	APPLICATION FOR GENERAL RADIO-COMMUNICATION STATION LICENCE (TERRESTRIAL MICROWAVE STATION)

(POINT-TO-POINT LINKS)

    PART A:  APPLICANT INFORMATION

(Please read the Notes provided at the back of this Form before completion)

	1.     Name (if individual):………………………………………………………………………………………….....................



	2.     Nationality (if individual):……………………………………………………………....................................................



	 3.  Address of Applicant (registered office or principal place of business:

         ………………………………………………………………………………………………………………......................

        ……………………………………………………………………………………………………………………………...

	4.     Mailing Address (if different from registered office address):

         ………………………………………………………………………………………………………………......................

         ……………………………………………………………………………………………………………………………..

	5.     Applicant is a (n):

        Individual    FORMCHECKBOX 
     Corporation    FORMCHECKBOX 
      Unincorporate Association     FORMCHECKBOX 
     Partnership   FORMCHECKBOX 

        Please indicate whether this is: a new application   FORMCHECKBOX 
      an application to modify an existing licence   FORMCHECKBOX 

                                              an application to renew a licence     FORMCHECKBOX 


	6.     Telephone No.:………………………………           7.   Facsimile No.: …………………………………….....................



	8.     “E-mail” address:…………………………………………………………………………………………………………..



	9.     Name of Manager of entity:……………………………………………………………………………….........................



	10.    Person in Barbados to be contacted in absence of Manager:

         Name:………………………………………………         Address:………………………………………………………

         …………………………………………………………………………………………………………………………….

         …………………………………………………………………………………………………………………………….

         Telephone No:……………………………………….    “E-mail” Address:……………………………………………...

	11.    Facsimile No:……………………………………………………………………………………………………………...



	12.    Mobile No.:……………………………………………………………………………………………………………….



	

	Billing Address (if it is different from Mailing Address

	

	Pager/Handphone Number:


	

	Is Application Submitted with Cheque?
	    FORMCHECKBOX 
  Yes

    FORMCHECKBOX 
  No



	14.    General Information:……………………………………………………………………………………………………..

         ……………………………………………………………………………………………………………………………



	PART B:   TECHNICAL INFORMATION



	        System Description

         ………………………………………………………………………………………………………………………….

         ………………………………………………………………………………………………………………………….



	       Proposed Use of System

       ……………………………………………………………………………………………………..


	15.    Station 1 Information



	Station Name (cross-reference with Pages 9 – 13)…………………………………………………………………………..



	Location:


	

	Station Address:


	

	Latitude in Degrees-Minute-Seconds (N/S) (e.g. 120-45-30 N)


	

	Longitude in Degrees-Minutes-Seconds (E/W) (e.g. 120-45-30 E)


	

	Site Elevation (metres above mean sea level)


	

	Building Heights (metres)

	

	Antenna Structure Height (metres)


	

	Transportable Radius of Operation (Km)
	 FORMCHECKBOX 
  Yes

 FORMCHECKBOX 
   No



	16.    Station 2 Information



	Station Name (cross-reference with Pages 9 - 13)……………………………………………………………………………



	Location:



	Latitude in Degrees-Minutes-Seconds (N/S) (e.g. 120-45-30 N)


	

	Longitude in Degrees-Minutes-Seconds (E/W) (e.g. 120-45-30 E)


	

	Site Elevation (metres above mean sea level)


	

	Building Heights (metres)
	

	Antennae Structure Height (metres)


	

	Transportable Radius of Operation (Km)


	 FORMCHECKBOX 
   Yes        FORMCHECKBOX 
  No

	17.   Station 3  Information



	Station Name (cross-reference with Pages 9 – 13)


	

	Location:


	

	Station Address


	

	Latitude in Degrees-Minutes-Seconds (N/S) (e.g. 120-45-30 N)


	

	Longitude in Degrees-Minutes-Seconds (E/W) (e.g. 120-45-30 E)


	

	Elevation (metres above mean sea level)


	

	Building Heights (metres)


	

	Antennae Structure Height (metres)


	

	Transportable Radius of Operation (Km)


	 FORMCHECKBOX 
  Yes          FORMCHECKBOX 
  No



	18.  Station 4  Information



	Station Name (cross-reference with Pages 9 – 13)
	

	Location


	

	Station Address


	

	Latitude in Degrees-Minutes-Seconds (N/S) (e.g. 120-45-30 N)


	

	Longitude in Degrees-Minutes-Seconds (E/W) (e.g. 120-45-30 E)


	

	Elevation (metres above mean sea level)


	

	Building Heights (metres)


	

	Antennae Structure Height (metres)


	

	Transportable Radius of Operation (Km)


	 FORMCHECKBOX 
  Yes          FORMCHECKBOX 
No



	19.  Frequency Information


	

	Station Name (cross-reference with Pages 2 - 4)………………………………………………………………………………..



	Usage Period
	Start Time
	Stop Time

	
	
	

	
	Transmit
	Receive

	Desired Frequency Range (MHz)


	

	Desired Carrier Frequency (MHz)


	

	Feeder Line Type


	

	Feeder Line Length (metres)
	

	Bandwidth (kHz)


	

	Emission


	

	Polarization (Linear, Circular, etc.)


	

	Bit Error Rate (Digital Only)


	

	Baseband Noise/Power Ratio (dB) (Analogue Only)


	

	Modulation Scheme e.g. QAM, PSK


	

	Modulation Type (Digital/Analogue)


	

	Multiplexing Method e.g. FDMA, TDMA


	

	20. Link Information


	

	Link to Station (cross-reference to Pages 2 - 4)…………………………………………………………………………………


	Main Link

	Station Link
	

	Aux Link 1
	Station Name

	

	Aux Link 2
	Station Name

	

	Aux Link 3 
	Station Name

	

	Link to Geographical Point



	Main Link
	Latitude in Degrees-Minutes-Seconds

(N/S) e.g. 120-45-30N)


	

	
	Longitude in Degrees-Minutes-Seconds

(E/W) (e.g. 120-45-30 E)
	

	
	Link Location


	

	21. Radio Equipment Information



	Station Name (cross-reference to Pages 2  - 4)………………………………………………………………………………….



	
	Transmitter
	Receiver



	Manufacturer


	
	

	Model


	
	

	Serial No.


	
	

	Frequency Range (MHz)


	
	

	Bit Rate (Mb/s) (Digital Only)


	
	

	No. of Voice Channels (analogue only)


	
	

	Transmitter Rated Power (dBm)


	
	

	Frequency Stability (Hz)


	
	

	Reliability (%)


	
	

	Long Term C/I (dB)


	
	

	Short Term C/I (dB)


	
	

	Minimum Acceptable Rx Signal Level (dBm)



	22.  Antenna Information



	Manufacturer


	

	Model
	

	Antenna Type
	

	Antenna Diameter (m)


	

	Frequency Range (MHz)


	

	Height Above Ground


	

	Level (m)


	

	Gain (dB)


	

	3dB beam width (degrees)


	

	Connector or Branching Loss (dB)


	

	Elevation Angle (degrees)


	

	Antenna Displacement from Station Location


	

	North Latitude


	

	Displacement (m)


	

	East Longitude


	

	Displacement (m)


	

	23. Filter Information



	Manufacturer


	

	Model


	

	RF Filter Type (bandpass or reject)


	

	Total Loss (dB)


	

	PART C: DOCUMENTATION EVIDENCE


	24. Technical Documents to be submitted



	Antenna Radiation Diagram (co-polar & cross polar)



	Transmitter Spectrum Mask or Diagram



	Receiver Filter Mask or Diagram



	PART D: CERTIFICATION STATEMENT



	We declare that we have not commenced provision or operation of any of the telecommunications or networks applied for in this application and all the information in this application form is true and correct.  We understand that approval from the Ministry responsible for Telecommunications in Barbados for this application is based on information as declared in this application.  We further acknowledge that, should any of the information declared herein be found to be untrue, inaccurate or incorrect, any licence granted by the Ministry will be rendered null and void.  The Ministry reserves its right to impose penal sanctions against us under any applicable laws and regulations in force and this is without prejudice to any civil remedies that the Ministry has against us if any of the information declared in the application be found to be untrue.

…………………………………………………                                  ……………………………………………………..

                           Signature                                                                                                  Company Stamp

…………………………………………………                                   ………………………………………………………

                           Name                                                                                                                Date




IMPORTANT INFORMATION

1.
Guidelines are attached to this Application Form.

2.
Payment of licence fees may be made by cash or cheque.

3.
Where supporting documents are required, applicant is required to send documents by mail to the -



Telecommunications Unit



Ministry responsible for Telecommunications



“The Business Centre”



Upton,



ST. MICHAEL



Telephone No. 246-430-2251        Fax No: 246-426-0960

EXPLANATORY NOTES

This document is designed to provide applicants with guidelines and instructions to assist them in properly 

completing the APPLICATION FOR TERRESTRIAL MICROWAVE STATOIN LICENCE form.

The Application for Terrestrial Microwave Station Licence application form is to be completed by the applicant and submitted to the Chief Telecommunications Officer.

An application may be submitted for one or more stations.   The application form can be used to describe up to four stations and the applicant may make additional copies of the pages of the form if required.  For each station described on pages 2 , 3, and 4,  a complete set of pages 4 to 7 should be completed.

Each completed application should consist of the information referred to in the sections 1- 12 below.

The information in each of these sections is required to properly analyse the application.  The applicant should print all responses clearly.  Failure to complete all portions of the application could result in a delay in the issuance of a Licence.

PART A

Section 1 – Applicant Information

This section requests particular information about the applicant, either a Company or individual.

If the applicant is applying on behalf of a Company, the name should be the Name of the Company under whose name the licence will be issued.  Please also indicate its Business Registration Number and type of Business, because the Ministry may need to contact the applicant for more information.  The name of Contact Person and the Designation and Department of the Contact Person should be entered.

If it is an individual applying, as opposed to a Company, the name should be the Name of the individual under whose name the licence will be issued.  The Nationality of the applicant is also required.

Two separate addresses are indicated:

a correspondence address where all licences and other correspondence, except for invoices will be sent; 

and a billing address where the invoices and any correspondence regarding billing will be sent.

If both addresses are the same then only the correspondence address needs to be completed.  Because the Ministry may need to contact the applicant for more information, the applicant is requested to indicate a telephone number and if available, a fax or telex number.

PART B:  TECHNICAL INFORMATION

Section 2 – System Description

Provide a description of the system, its network configuration and its proposed use.

Sections 3, 4, 5, 6 – Station Information

The information requested in this section pertains to the actual station site.

Station Name

The applicant should indicate the Callsign of the Station if available, or a name by which the station can be identified.

Location or Station Address

The station location should also be indicated.   An address should be provided if appropriate.  

Co-ordinates

The Latitude and Longitude of the building or structure to which the antenna is attached should be provided.   Accuracy of this location should be to the second and the further refinement (in metres) will be required in section 10 under “Antenna Displacement”.

The above information is required to accurately locate the antenna relative to that location for technical calculations.  If the station can be moved, then the applicant should indicate that it is transportable and they should further indicate the radius of operation from the co-ordinates provide.

Site Elevation

Site Elevation in metres above mean sea level.

Building Height

If the antenna is to be mounted on top of a building, give the height of the building in metres.

Antenna Structure Height

Antenna Structure Height in metres

Section 7 – Frequency Information

The applicant should indicate which station the information is being provided for.  The station applies to frequency as well as other information contained in section 8 through 12 on the same form.

Usage Period

State a specific period when station will be in operation else indicate H24 for 24 hour operation.

Desired Frequency Range or Carrier Frequency

Indicate a preferred or desired transmit or receive frequency range.  The applicant should be aware that it may not be possible to accommodate the request and an alternate frequency may be assigned.

Feeder Information

If a feeder is provided in the system’s configuration, it’s length, type of line or cable used and loss should also be included.

Necessary bandwidth

Necessary Bandwidth is defined as for a given class of emission, the width of a frequency band which is just sufficient to ensure the transmission or reception of information at the rate and quality required under specified conditions.

Emission

Set of characteristic of an emission, designated by standard symbols set by ITU (Appendix SI of the Radio Regulations) e.g. type of modulation of the main carrier, modulating signal, type of information to be transmitted, and also, if appropriate, any additional signal characteristics.  May leave blank if not sure.

Polarization

The type of polarization such as linear or circular.

BER

For digital systems include the Bit Error Rate (BER) of transmission and reception in Megabits or second.  The BER measures the average number of bits errors caused by noise.  The value is designated as the negative exponent to the base 10.

Baseband  Noise or Power Ratio

For analogue systems include Baseband Noise or Power Radio in dB for transmit and receive.  Baseband Noise or Power is the ratio between the noise (unwanted signal) and the power (wanted signal).  Modulation Scheme/Type/Multiplexing Method.  The modulation scheme is a description of how the information carried by the signal is encoded on to the carrier frequency.  The modulation type is either analogue or digital.  For digital modulation include the modulation factor.

Section 8 – Link Information

The coverage or link section is used to describe either the reception point for the proposed transmitting station or in the case of a proposed receiving station, its source transmission point.

The following description is intended to guide the applicant in determining which fields to complete for specific situations.  Link Station Used for a transmitting station where the intended recipient is another fixed station. The applicant should enter the callsign or name of station (cross-reference to Page 2 to 4).   If alternate stations can be reached then they should be identified in the same way with the auxiliary links.

Link to Geographical Point

Used for a transmitting station where the intended recipient is a fixed point.  The applicant should enter the co-ordinates of the specific point.  Used for a receiving station where the source of the transmission is a fixed point.  The applicant should enter the co-ordinates of the specific transmitting location. 

Section 9 – Radio Equipment Information
The section requests the applicant to provide the Ministry with information on the equipment to be used at the station.  The applicant should ensure that the equipment, antenna and filter information are related to the correct station by indicating the station name in this section.

Equipment Identification

The applicant must provide for each type of equipment and associated frequency, the manufacturer and model.  The serial number for the transmitter or receiver should also be provided, if available.

Frequency Range

The operating Frequency range in MHz for transmitter and receiver.

Equipment Capacity

Indicate the capacity of the equipment for digital systems indicate the Bit Rate in MB/s,  For analogue systems indicate the number of voice channels.

Equipment Output

For a transmitter, the output Rated power in dBm should be provided.

Frequency Stability

Frequency stability in Hertz (Hz) is the ability of radio apparatus to stabilize or remain tuned to a specified tolerance.

Long Term C/I (dB)

This is the value of the wanted-to-unwanted signal ratio at the receiver input with reference to the Minimum Receive Level of the receiver, such that a specified reception quality of the wanted signal is achieved at the receiver output.


Short Term C/I (dB)

This is the value of the wanted-to-unwanted signal ratio at the receiver input with reference to signal level at the receiver produced by the associated transmitted, such that a specified reception quality of the wanted signal is achieved at the receiver output.
Receiver Threshold Level

For receiver indicate the Minimum Acceptable Received Signal level in dBm.

Section 10 – Antenna Information

This section requests the applicant to provide the Ministry with information on the antenna equipment to be use at the station.

Antenna Identification

Indicate the manufacturer and model and type (e.g. parabolic or on-parabolic) of antenna and its diameter.

Frequency range

The operating transmit and receive Frequency Range in MHz.

Antenna Height Above Ground

The height of the antenna above the ground, measured from the ground.

Antenna Gain

The gain is the ratio of the maximum radiation (in a given direction) to that of a reference antenna (in the same direction) for equal power input.  For microwave stations, the reference antenna is an isotropic dipole.

3dB Beam Width

Indicate the 3dB beam width measured in degrees.

Connector or Branching

Loss Indicate the loss in dB.

Elevation

Angle Elevation Angle is the angle in the vertical plane between the horizontal plane and the direction in which the antenna points.

Antenna Displacement

North Latitude Displacement is the latitudinal displacement in metres from the exact station co-ordinates to the actual antenna location, measured from north to south.  East Longitude Displacement is the longitudinal displacement in metre from the exact station co-ordinates to the actual antenna, measured from  east to west.

The displacement in the antenna’s location expressed as +/- metres from the co-ordinates.  Positive offsets indicate an increase in latitude or longitude and negative offsets indicate a decrease.

Section 11 – Transmit/Receive RF Filter Information

This section requests the applicant to provide the Ministry with information on the filter equipment (if any) to be used at the station.

Filter Identification

Indicate the manufacturer, model and type of RF filter such as band pass band reject etc.

Total Loss

Total Filter loss in dB.  Insertion Loss is defined as the loss of signal level in dB caused by the insertion of the filter into a signal path. Isolation A is the amount of isolation loss provided by certain type of filters (e.g. Isolators, Circulator and Band Reject Duplexer) for a given frequency or frequency range.  Isolation A is the isolation from the transmitter on the receive side.  Isolation B is the amount of isolation loss provided by certain types of filters (e.g. Band Reject Duplexer) for a given frequency or frequency range.  Isolation B is the isolation from the receiver on the transmitter side.

PART C:

Section 12 – Technical Documents Information

Set each of the Antenna Radiation Diagram (Copolar and Crosspolar), Transmitter Spectrum Mask or Diagram and Receive Filter Mask or Diagram are to be submitted.

PART D

Certification and Signature

The applicant is requested to carefully read the certification and sign and date the form where indicated.  If the application is made on behalf of a company then the company stamp should be provided in the space indicated.

5.
Satellite Communications
5.1
Form 9 – TU009

[image: image5.png]



Telecommunication Act – 2001

(Act 2001-36)

        FORM 9

TU009

	APPLICATION FOR SATELLITE COMMUNICATION

STATION LICENCE
    PART A:  APPLICANT INFORMATION

(Please read the Notes provided at the back of this Form before completion)



	1.     Name (if individual):………………………………………………………………………………………….....................



	2.     Nationality (if individual):……………………………………………………………....................................................



	3.     Address of Applicant (registered office or principal place of business):

         ………………………………………………………………………………………………………………......................

        ……………………………………………………………………………………………………………………………...

	4.     Mailing Address (if different from registered office address):

         ………………………………………………………………………………………………………………......................

         ……………………………………………………………………………………………………………………………..

	5.     Applicant is a (n):

        Individual    FORMCHECKBOX 
     Corporation    FORMCHECKBOX 
      Unincorporate Association     FORMCHECKBOX 
     Partnership   FORMCHECKBOX 

        Please indicate whether this is: a new application   FORMCHECKBOX 
      an application to modify an existing licence   FORMCHECKBOX 

                                              an application to renew a licence     FORMCHECKBOX 


	6.     Telephone No.:………………………………           7.   Facsimile No.: …………………………………….................



	8.     “E-mail” address:…………………………………………………………………………………………………………..



	9.     Name of Manager of entity:………………………………………………………………………………......................

	10.    Person in Barbados to be contacted in absence of Manager:

         Name:……………………………………………………………………………………………………………………..

         Address:……………………………………………………………………………………………………………………

         …………………………………………………………………………………………………………………………….

         Telephone No:……………………………………….    “E-mail” Address:……………………………………………...

	11.    Facsimile No:……………………………………………………………………………………………………………...



	12.    Mobile No.:………………………………………………………………………………………………………………..



	13.    Indicate 

(a) the approximate number of persons currently or to be employed by applicant: ……………………………

(b) the number of persons you expect to hire within the next year specific to the proposed network: …………

(c) the number of technical persons who are providing the mobile service and the full complement of technical staff to be employed: ………………….



	14.    Cellphone or Pager No.


	

	15.    Is Application submitted with cheque?


	Yes  □
No   □

	PART B: TECHNICAL INFORMATION


	16.    System Description


	

	Proposed Use of System


	

	17.    Class of Licence (Please tick one)


	□  Very Small Aperture Terminal (VSAT) Station

□   Tracking, Telemetry and Command (TT&C) Earth Station

□   Earth Station

□   Portable Satellite Communication Terminal 

	18.    Station Information


	

	Station Name
	

	Date of Bringing into Use

DD/MM/YYYY


	

	Location


	

	Address


	

	Is the station transportable


	Yes  □     No   □

If  Yes, state Radius of Operation (km)



	Latitude in Degrees-Minutes-Seconds

Seconds (N/S)(e.g. 120-45-30 N)


	

	Longitude in Degrees-Minutes-Seconds

Seconds (E/W)(e.g. 120-45-30 E)


	

	Antenna Displacement

From Station Location


	North Latitude Displacement
	m



	
	East Longitude
	m

	Site Elevation (metres)

(above mean sea level)


	M

	Building Heights (metres)


	m



	Antenna Structure Height (metres)

(above ground level)


	                                                         M

	Lowest Equivalent Satellite

Link Noise Temp (°K)


	

	Receiver Noise Temp (°K)


	Front End

	
	Antenna

	
	Lowest Total System

	Class of Station


	

	19.    Station Information


	

	Nature of Service


	

	G/T(dB/K)
	

	Data Interface


	

	Encryption/Scrambling Standard


	

	Modulation Scheme


	 □  Digital               □    Analogue

	20.    Associated Space Station


	

	Associated Space Station


	

	Nominal Orbital (For Geo Stationary only)

Longitude in Degrees-Hours-Minutes-E/W)

(e.g. 120-45-30W)


	

	Name of Satellite Operator


	

	Associated Satellite Receiving Beam Designation


	

	Associated Satellite Transmitting Beam Designation


	

	21.   Frequency Information


	

	Usage Period


	Start Time
	

	
	Stop Time
	

	
	Transmit
	Receive

	Desired Freq (MHz)


	From
	From



	
	
	

	
	To
	To



	Assigned Frequencies (MHz)


	a.
	a.

	
	b.
	b.

	
	c.
	c.

	Corresponding Bandwidth of Assigned Frequency (KHz)


	a.
	a.

	
	b.
	b.

	
	c.
	c.

	Feeder Line Type


	

	Feeder Line Length (metres)


	

	Feed Line Loss (dB)


	

	Emission


	

	Total Peak Power (+/-dBW)


	

	Maximum Spectral Power

Density (+/-dBW)


	

	Polarization (Linear, Circular, etc.)


	

	(Digital Only)

Baseband Symbol Rate (Kb/s)


	

	22.   Frequency Information


	

	(Digital Only)

Baseband Bit-Error Rate

(10E-35) MB/s


	

	(Analogue Only)

Number of Voice Channel


	

	(Analogue Only)

Baseband Noise/Power

Ratio (dB)


	

	(Analogue Only)

Baseband Frequency Range (kHz)
	

	IF Frequency


	

	23.    Radio Equipment Information



	Station Name



	
	Transmit
	Receive

	Manufacturer


	
	

	Trade Name


	
	

	Model


	
	

	Serial No.


	
	

	Frequency Range (MHz)


	
	

	Maximum Frequency-


	
	

	Separation


	If 3 dB Bandwidth (kHz)
	If 3dB Bandwidth (kHz)

	
	Necessary Bandwidth
	Necessary Bandwidth

	
	Transmitter Rate Power (watts)
	Minimum Acceptable Rz

Signed Level (dBW)

	
	Transmit
	Receive

	Frequency Stability


	
	

	Spurious Emission


	
	

	Antenna Information


	
	

	Antenna Diameter (m)


	
	

	Manufacturer


	
	

	Model


	
	

	Antenna


	
	

	
	Transmit
	Receive



	Frequency Range (MHz)


	
	

	Midband Gain (dB)


	
	

	3dB Beamwidth (o)


	
	

	
	Elevation
	Azimuth



	Adjust Range (o)


	
	

	Operating Angle


	
	

	
	Operational
	Survival



	Wind Loading (KM/hour)


	
	

	Radiation Pattern


	

	Transmit/Receive RF Filter Information


	

	Manufacturer


	

	Model


	

	RF Filter Type (e.g. band Pass/reject)


	

	Insertion Loss (dB)


	

	Isolation A


	

	Isolation B


	

	Transmit/Receive RF Filter Information



	Frequency Range (MHz)


	

	Transmit


	

	Receive


	

	Minimum Separation (MHz)


	

	Tuned Frequency (MHz)


	


	Identify Reference of the following Functional Units Installed 



	
	Transmit
	Receive

	
	Transmitter
	Receiver

	
	
	

	
	Upconverter
	Downconverter

	
	
	

	
	Modulator
	Demodulator

	Monitor & Control
	
	

	(Analogue Only)
Baseband (Audio/Video)
	
	

	(Digital Only)
Data Interface
	
	

	Power Supply
	
	

	Others(to be specified)
	
	

	24.   Technical Document (One set is to be submitted)
	
	

	Please check (x) if you are including the undermentioned documents

Earth Station system Block Diagram and Description

General Description of the Functional Units

An equipment Rack Diagram with Panel Layout showing functional units, Transmitter, receiver, unconverter/downconverter, modulator/demodulator, monitor &, baseband (audio/video/data interface, power supply and others (please specify)

	25.  Technical Data and Specification of the following Functional Units (title to be specified)

	a.    Transmitter
	

	b.    Recceiver
	

	c.     RF Filter
	

	d.    Antenna
	

	e.     Baseband

       (Audio/Video) Data Interface
	

	Please check (x) if you are including  the undermentioned documents
        Horizontal Elevation of Earth Station

         Antenna Radiation Diagram (Copolar & Crosspolar)

        Transmit/Receive RF Filter Attenuation Diagram


We declare that we have not commenced provision or operation of any of the telecommunications or networks applied for in this application and all the information in this application form is true and correct.  We understand that approval from the Ministry responsible for Telecommunications in Barbados for this application is based on information as declared in this application.  We further acknowledge that, should any of the information declared herein be found to be untrue, inaccurate or incorrect, any licence granted by the Ministry will be rendered null and void.  The Ministry reserves its right to impose penal sanctions against us under any applicable laws and regulations in force and this is without prejudice to any civil remedies that the Ministry has against us if any of the information declared in the application be found to be untrue, inaccurate or incorrect.

…………………………………….



………………………………
Signature






Company Stamp

…………………………………….



……………………………..

Name                                                                                        Date

Important Information
1.
Guidelines in respect of the application are attached to this form.

2.
All blanks in this application form MUST be completed.  Please read the “Guidelines and Instructions” before completing the application form.

3. 
An applicant shall obtain such permits, licence or other authorisation from other public offices or authorisation from other public offices or authorities as may be necessary for or in connection with the lawful installation or working of the Earth Station.

4.
An applicant shall also attach or mail a certified true copy of the Registration Certificates from the Corporate Affairs and Intellectual Property Office (CAIPO) in Barbados.

5.
Annual fees are as indicated in the Telecommunications (Licence Fees) Regulations, 2003.
6.
Payment of licence fees can be made by cheque.

7.
Where supporting documents are required, applicant is required to send the documents by mail to the above address.

8.
Transmit (uplink) using VSATs is only allowed after August 1, 2003.

APPLICATION GUIDELINES FOR SATELLITE COMMUNICATION STATION LICENCE

Introduction

A Satellite Communication Station Licence may be granted to the following classes of stations to enable the licensee to transmit, receive or transmit messages by means of satellite communication:

(a) Very Small Aperture Terminals (VSAT)

(b) Tracking, Telemetry and Command (TT&C) Earth Stations

(c) Earth Stations, and

(d) Portable Satellite Communication Terminals

· Requirements


1.
A Licensee must seek the approval of the Ministry responsible for Telecommunications for access to any space segment and shall comply with the relevant rules, regulations and procedures imposed by the satellite operator for station access, booking and fees.

2.
A Licensee may only use or work within the radio frequencies or radio frequency bands approved by the Ministry for the use of the licensee.

3.
A Licensee must not without the written approval of the Ministry, use any satellite communication equipment in respect of which the Satellite Communication Station Licence has been issued to provide telecommunication services to the public.

For terms and conditions of the Licence, please see below.
· Application procedures

Applicant should use the prescribed form “Application for Satellite Communication Station Licence” and submit it to the Ministry by mail for processing at the following address:


“The Telecommunications Unit”


Ministry responsible for Telecommunications


Barbados

The relevant fees payable as licence fees, frequency fees or application fees are those set out in the Telecommunications (Licence Fees) Regulations, 2003.
· Equipment

All radio equipment used must be individually approved the Ministry.

Contact Person:

Chief Telecommunications Officer

Telephone: 430-2200

Email: Chelston_Bourne@barbadosbusiness.gov.bb

· Licence Conditions


1.
This Licence is issued in accordance with and subject to the Telecommunications Act and Regulations and shall remain valid for the duration of the Licence, unless cancelled by the Ministry in accordance with section 19 of the Telecommunications Act, 2001- 36.

2.
The Licensee hereby confirms that the information including any furnished documents and supplied for the purposes of applying for this Licence is true and accurate.


3.
The Licensee and all the persons operating the Stations which the Licensee is authorised by the Licence to establish, install and operate shall observe and comply with the Act, and the conditions of this Licence.


4.
The Licensee shall not permit or cause any authorised person to operate the Stations or have access to the Stations and equipment installed therein.  The Licensee shall ensure that persons authorised to operate the Stations observe the conditions of this Licence at all times.


5.
The Stations shall be used only with the emissions at the frequency of the class and power respectively specified in this Licence.


6.
The Licensee shall ensure that the equipment used in the operation of the Stations comply at all times with all applicable emission standards and technical specifications or requirements specified by the Ministry.


7.
The Licensee shall maintain up-to-date records of the list of the Stations, including the installation location of the Stations, name of equipment manufacturer, model, serial number of the equipment, frequency, output power, date of purchase and date of disposal of the equipment.  This list shall be made available for inspection by the Ministry at all reasonable times at the request of a duly authorised officer of the Ministry.


8.
The Licensee shall permit or ensure that permission is granted to an authorised person of the Ministry upon production of proof of identity, to enter any building, premises, compound or other place, vehicle, vessel or aircraft where the Stations are installed or are being installed, to enable the authorised person to inspect, examine or test any equipment installed in the Stations.


9.
The equipment installed in the Stations shall be designed, constructed, maintained or used in such a manner as to ensure that the Stations and Network, comply with the Act and do not cause interference to any other licensed or authorised stations or networks or telecommunication installation equipment which may be lawfully owned, used or operated by any other person.  The Licensee shall permit an authorised officer of the Ministry to inspect the equipment installed in Stations on order to determine whether the interference is in fact being caused by the equipment.


10.
The Minister may suspend, revoke, modify or refuse or renew a licence in accordance with section 62 of the Telecommunications Act 2001-36.
11.
Unless authorised in writing by the Ministry, a connection of any equipment installed in the Stations and Network to the Public Switched Telecommunications Network (PSTN) is not permitted.

12.
The Licensee shall notify the Ministry of any intended change of address of the licensee or any proposed change in any of the equipment installed in the Stations or any proposed change in the operating radio frequency, the mode of transmission or usage, the location at which the Stations are installed, and before such change is affected, the Licensee shall obtain the prior written approval of the Ministry.

13.
The Licensee and persons authorised by the Licensee to operate the Stations shall ensure that the Stations and the equipment installed in the Stations are not used for unlawful purposes or misused in anyway.

14.
The Licensee shall ensure that the Stations and Network, including the equipment installed in the Stations and Network, the operating radio frequency and the location at which the Stations are installed are not tampered with or modified in any manner unless written approval of the Ministry has been obtained.  As and when directed by the Ministry, the Licensee shall, at its own cost, conduct inspections on the equipment in order to satisfy the Ministry that the equipment has not been tampered with or modified.

15.
The Stations and this Licence shall be available for inspection at all reasonable times by any duly authorised officer of the Ministry.

16.
When the Licensee cease to operate the Stations or where the Licence ceases to be valid, the Licensee shall return the licence to the Ministry for cancellation and the Ministry may require the Licensee to seal, disable or dismantle the equipment installed in the Stations in the presence of any authorised officer of the Ministry.

17.
Any radio-communication equipment in the possession of the licensee must be in accordance with a licence granted under section 60 of the Telecommunications Act 2001-36.

18. The Licence Application Fee shall be paid in advance and shall not be refundable.

19. 
This Licence is not transferable except with the prior written approval of the Ministry and in accordance with the Telecommunications Act and Regulations.
20.
The Licensee shall comply with any directions or notifications issued by the Ministry.

21.
Before erecting any Satellite Antennae, persons should apply to the Chief Town Planner for a copy of the “Guidelines for Satellite Dish Antenna.”  The conditions set out in these Guidelines should be followed.

CHAPTER 11 –  OTHER
1.
Wi-Fi
1.1
What is Wi-Fi?

Wi-Fi the acronym of Wireless Fidelity is one of wireless technologies that employ spread spectrum techniques. Wireless Fidelity in its most basic form may be described as wireless connection to any network, most commonly used to link clients to the Internet.
1.2
How does it work?

These systems consist of a small transceiver or ‘base station’ that is wired to the Internet which operate in the 2.4 GHZ or 5GHz Industrial, Scientific and Medical (ISM) Bands. A small wireless card is inserted into the device in which the Internet would be accessed through, the connection is made when the card and the base station begin to communicate.
When a Wi-Fi network is set up there is a limited coverage area for which a client may have access to that network. This coverage area is known as a ‘hot spot’. ’Hot Spots’ may be set up in remote locations where cable connections to the internet may not be possible or may not be a viable option since a lot of modifications in terms of infrastructure such as trenching and laying of cable may need to be done, this may cause social and economic problems. 
1.3
 Where is Wi-Fi used?
Basic Wi-Fi systems are commonly deployed in homes and small offices. Companies utilise this technology so that its employees or even clients can have access to the company’s internal network without having to be physically present at the company’s location. Other business entities such as cafes and hotels use Wi-Fi as a marketing tool, where customers are able to surf the internet on their own portable devices for example PDAs and laptops while having the freedom to move about, or without having to leave their hotel room or breakfast table.

 1.4
How much will it cost?

Wi-Fi networks range from as little as bellow a hundred dollars to thousands of dollars to set up. Factors such as size, speed, security level and complexity of the network determines the price that is attached to the setting up of the network.
1.5
 What is the Relationship Between Spread Spectrum and Wi-Fi?
Wi-Fi systems use the spread spectrum technology for security as well as to avoid interference with other systems in the same frequency bands.

1.6
What role does Wi-Fi have to play in the Future of Telecommunications in Barbados?

A niche has been created in Barbados for wireless technology such as Wi-Fi with the liberalisation of the Telecommunications Industry. Businesses can capitalise on this market by setting up ‘hot spots’ in strategic areas thus, capturing the competitive edge on their rivals. 

In the domestic market householders can use this technology by setting up networks within their home wirelessly, eliminating the need to have cables installed around the home. A factor that will stimulate Wi-Fi is the proliferation of different devices and domestic appliances that utilise the Internet in the home.
1.7
What information is needed before a Wi-Fi Network can be set up in Barbados?
The Telecommunications Unit does not issue licences for the operation of Wi-Fi devices in Barbados, however these systems do not go unregulated.

For more information on spread spectrum and Wi-Fi technology in addition to other associated systems, the Telecommunications Policy documents “ The Use of 802.x¹x²y Devices And Wireless Networking In Barbados” and  “Spread Spectrum” are available from the Telecommunications Unit.

2.
WiMAX

2.1
What is WiMAX
WiMAX is an acronym for Worldwide Interoperability for Microwave Access. It is a Metropolitan Area Network (MAN) technology that provides broadband wireless connectivity to fixed, portable and nomadic users. It provides up to 30 miles of service area, allows users to get broadband connectivity without the need of direct line-of-sight to the base station, and provides total data rate of up to 75Mbps – enough bandwidth to simultaneously support hundreds of businesses and homes with a single base station. WiMAX is based on the IEEE 802.16 standard and provides a solution for the “last mile’ broadband access. WiMAX has some similarities to WiFi which is based on IEEE802.11 standard but it is much faster and has a much longer range than WiFi.

2.2
How does WiMAX work?

A WiMAX system consists of two parts:

· A WiMAX tower, similar in concept to a cell phone tower. A single WiMAX tower can provide coverage to a very large area – as big as 3,000 square miles.

· A WiMAX receiver – The receiver and antenna could be a small box or card in a laptop computer.

A WiMAX tower station can connect directly to the Internet using a high-bandwidth wired connection (for example, a T3 line). It can also connect to another WiMAX tower using line-of-sight microwave link. This connection to a second tower, often referred to as a backhaul, along with the ability of a single tower to cover up to 3,000 square miles is what allows WiMAX to provide coverage to remote rural areas.

WIMAX can provide two forms of wireless service.

· Non-line of sight where a small antenna on a computer connects to the tower. In this mode, WiMAX uses a frequency range 2GHz to 11GHz (similar to Wi-Fi.) Lower wavelength transmissions are not easily disrupted by physical obstructions since they are better able to diffract, or bend, around obstacles. There is currently research being carried out as to the feasibility of using the 700MHz band.

· Line of sight where a fixed dish antenna points straight at the WiMAX tower from a rooftop or pole. The line of sight connection is stronger and much more stable hence it is able to accommodate much more data with fewer errors. Line of sight transmissions use higher frequencies with ranges reaching a possible 66GHz. 

2.3
The Future of WiMAX Technology
WiMAX   technology is still being fined tuned by the IEEE Standards body, and is expected to be fully available by 2006.

IEEE802.16  - Specification:

· Range – 30 mile from base station

· Speed – 70 megabits per second

· Line of sight not needed between user and base station

· Frequency band – 2 to 11 GHz and 10 to 66 GHz (licensed and unlicensed band)

· Defines both the MAC and PHY layers and allow multiple PHY-layer specifications.

2.4
IEEE802.16-2004

This standard revised and replaced IEEE802.16a and 802.16d and is designed for fixed-access usage models and may be referred to as “fixed wireless” because it uses a mounted antenna at the subscriber’s site. It is a solution a wireless broadband Internet access that provides an interoperable, carrier class solution for the last mile. The WiMAX solution for fixed access operates in the licensed 2.5 GHz, 3.5GHz and licence-exempt 5.8GHz band.

802.16d is a fixed point to multipoint broadband solution, and 802.16a employs OFDM and MIMO (Multiple Input Multiple Output) for a high bandwidth mobility solution. 

MIMO uses many small antennae for both transmission and reception.  

2.5 IEEE802.16e

This standard is an amendment to 802.16-2004 base specification and targets the mobile market by adding portability and the ability for mobile clients with IEEE806.16e adapters to connect directly to the WiMAX network. The 802.16e standard uses Orthogonal Frequency Division Multiple Access (OFDMA) which is similar to OFDM in that it divides the carrier into multiple sub-carriers. OFDMA groups multiple sub-carriers into sub-channels allowing a single client to transmit using all the sub-channels within the carrier space or multiple clients to transmit with each using a portion of the total number of sub-channels simultaneously.  802.16e is thus portable, nomadic and provides mobility solution.  

2.6 
Implementing WiMAX in Barbados

Barbados land area is 166 square miles. WiMAX can cover an area of 3,000 square miles with one tower.

The Minister responsible for Telecommunications intends to have WiMAX service in Barbados implemented.

Persons desirous of providing WiMAX Service should contact the Chief Telecommunications Officer for spectrum allocation for the WiMAX service.

In Barbados, we are currently using the bands 2.3 to 2.4 GHz and 3.4 to 3.8 GHz for Wi Max.

3.0
Public Protection and Disaster Relief (PPDR)
3.1.
There is a draft recommendation from CITEL to consider the band 4940 – 4990 MHz for Public Protection and Disaster Relief (PPDR).
3.2 The channel plan for the band is as follows:

· Channel 1 – 5 – 4940 to 4945 MHz:


   5 x 1 MHz channels

· Channels 6 – 13 – 4946 – 4985 MHz:

    8 x 5 MHz channels

· Channels 14 – 18: 4986 – 4990 MHz
          5 x 1 MHz  Channels

3.3
In Barbados, this band is available for PPDR.

4.0 CDMA – 450
4.1
The propagation characteristics at 450 MHz are so excellent to cover that one Base Transmitter Station may be sufficient to cover the entire island.   However, as CDMA 450 is an excellent way to bridge the digital divide a through study should be carried out to gauge the tangible benefits of CDMA 450 to Barbados.

4.2
In Barbados, if we choose to deploy CDMA 450 we should utilize the CDMA 450 A-Band from 450 – 457 MHz which can accommodate three providers on one Base Transmitter Station.  As this band is currently populated by fixed services, some refarming will be necessary.
ANNEX 1

Section I – Definition of Service

1. 
radiocommunication service – A service as defined in this Section

involving the transmission, emission and/or reception of radio waves for specific telecommunication purposes.

2. 
fixed service – A radiocommunication service between specified fixed points.

3. 
Fixed-satellite service – A radiocommunication service between earth stations at given positions, when one or more satellites are used; the given position may be a specified fixed point or any fixed point within specified areas; in some cases this service includes satellite-to-satellite links, which may also be operated in the inter-satellite service; the fixed-satellite service may also include feeder links for other space radiocommunication services.

4.
mobile services – A radiocommunication service between mobile and land stations, or between mobile stations (CV).

5. 
Mobile-satellite service – A radiocommunication service:

- 
between mobile earth stations and one or more space stations, or between space stations used by this service; or

- 
between mobile earth stations by means of one or more space stations. This service may also include feeder links necessary for its operation.

6.
land mobile service – A mobile service between base stations and land mobile stations, or between land mobile stations

7. 
land mobile-satellite service – A mobile-satellite service in which mobile earth stations are located on land.

8.
 maritime mobile service – A mobile service between coast stations and ship stations, or between ship stations, or between associated on-board communication stations; survival craft stations and emergency position indicating radio beacon stations may also participate in this service.

9. 
maritime mobile-satellite service – A mobile-satellite service in which mobile earth stations are located on board ships; survival craft stations and emergency position-indicating radiobeacon stations may also participate in this service.
10. 
aeronautical mobile service – A mobile service between aeronautical stations and aircraft stations, or between aircraft stations, in which survival craft stations may participate; emergency position-indicating radiobeacon stations may also participate in this service on designated distress and emergency frequencies.

11. 
aeronautical mobile (R)* service – An aeronautical mobile service

reserved for communications relating to safety and regularity of flight, primarily along national or international civil air routes.

12. 
aeronautical mobile (OR)** service – An aeronautical mobile service intended for communications, including those relating to flight coordination, primarily outside national or international civil air routes.

13. 
aeronautical mobile-satellite service – A mobile-satellite service in which mobile earth stations are located on board aircraft; survival craft stations and emergency position-indicating radiobeacon stations may also participate in this service.

14. 
aeronautical mobile-satellite (R)* service – An aeronautical mobile satellite service reserved for communications relating to safety and regularity of flights, primarily along national or international civil air routes.

15.
aeronautical mobile-satellite (OR)** service – An aeronautical mobile satellite service intended for communications, including those relating to flight coordination, primarily outside national and international civil air routes.

16. 
broadcasting service – A radiocommunication service in which the transmissions are intended for direct reception by the general public. This service may include sound transmissions, television transmissions or other types of transmission (CS).

17. 
Broadcasting-satellite service – A radiocommunication service in which signals transmitted or retransmitted by space stations are intended for direct reception by the general public. In the broadcasting-satellite service, the term “direct reception” shall encompass both individual reception and community reception.

18. 
radiodetermination service – A radiocommunication service for the purpose of radiodetermination.

19. 
radiodetermination-satellite service – A radiocommunication service for the purpose of radiodetermination involving the use of one or more space stations. This service may also include feeder links necessary for its own operation.
20. 
radionavigation service – A radiodetermination service for the purpose of radionavigation.

21. 
radionavigation-satellite service – A radiodetermination-satellite service used for the purpose of radionavigation. This service may also include feeder links necessary for its operation.

22. 
maritime radionavigation service – A radionavigation service intended for the benefit and for the safe operation of ships.

23. 
maritime radionavigation-satellite service - A radionavigation-satellite service in which earth stations are located on board ships.

24. 
aeronautical radionavigation service – A radionavigation service

intended for the benefit and for the safe operation of aircraft.

25. 
aeronautical radionavigation-satellite service – A radionavigationsatellite service in which earth stations are located on board aircraft.

26. 
radiolocation service – A radiodetermination service for the purpose of radiolocation.

27. 
radiolocation-satellite service – A radiodetermination-satellite service used for the purpose of radiolocation. This service may also include the feeder links necessary for its operation.

28. 
meteorological aids service – A radiocommunication service used for meteorological, including hydrological, observations and exploration.

29. 
Earth exploration-satellite service – A radiocommunication service between earth stations and one or more space stations, which may include links between space stations, in which:

- 
information relating to the characteristics of the Earth and its natural phenomena, including data relating to the state of the environment, is obtained from active sensors or passive sensors on Earth satellites;

- 
similar information may be distributed to earth stations within the system concerned;

- 
platform interrogation may be included.

This service may also include feeder links necessary for its operation.

30. 
meteorological-satellite service – An earth exploration-satellite service for meteorological purposes.

31. 
standard frequency and time signal service – A radiocommunication service for scientific, technical and other purposes, providing the transmission of specified frequencies, time signals, or both, of stated high precision, intended for general reception.

32. 
standard frequency and time signal-satellite service – A

radiocommunicaiton service using space stations on earth satellites for the same purposes as those of the standard frequency and time signal service. This service may also include feeder links necessary for its operation.

33. 
space research service –A radiocommunication service in which

spacecraft or other objects in space are used for scientific or technological research purposes.

34.
amateur service – A radiocommunication service for the purpose of selftraining, intercommunication and technical investigations carried out by amateurs, that is, by duly authorised persons interested in radio technique solely with a personal aim and without pecuniary interest.

35. 
amateur-satellite service – A radiocommunication service using space stations on earth satellites for the same purposes as those of the amateur service.

36. 
radio astronomy service – A service involving the use of radio astronomy.

37. 
safety service – Any radiocommunication service used permanently or temporarily for the safeguarding of human life and property.

38. 
special service – A radiocommunication service, not otherwise defined in this Section, carried on exclusively for specific needs of general utility, and not open to public correspondence.

39.
industrial, scientific and medical (ISM) – Operation of equipment or appliances designed to generate and use locally radio frequency energy for industrial, scientific, medical, domestic or similar purposes, excluding applications in the field of telecommunication.

Section II – General Terms
1. 
out-of-band emission – Emission on a frequency or frequencies

immediately outside the necessary bandwidth which results f
rom the modulation process, but excluding spurious emissions.

2. 
spurious emission – Emission on a frequency or frequencies which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products, but exclude out-of-band emissions.

3. 
unwanted emissions – Consist of spurious emissions and out-of-band emissions.

4. 
assigned frequency band – The frequency band within which the emission of a station is authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice the maximum Doppler shift that may occur in relation to any point of the Earth's surface.

5. 
assigned frequency – The centre of the frequency band assigned to a station.

6. 
reference frequency – A frequency having a fixed and specified position with respect to the assigned frequency. The displacement of this frequency with respect to the assigned frequency has the same absolute value and sign that the displacement of the characteristic frequency has with respect to the centre of the frequency band occupied by the emission.

7. 
frequency tolerance – The maximum permissible departure by the centre frequency of the frequency band occupied by an emission from the assigned frequency or, by the characteristic frequency of an emission from the reference frequency.

The frequency tolerance is expressed in parts in 106 or in hertz.

8.
 necessary bandwidth – For a given class of emission, the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions.

9. 
occupied bandwidth – The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission. Unless otherwise specified in an ITU-R Recommendation for the appropriate class of emission, the value of β/2 should be taken as 0.5%.

10. 
power – Whenever the power of a radio transmitter, etc. is referred to it shall be expressed in one of the following forms, according to the class of emission, using the arbitrary symbols indicated:

– 
peak envelope power (PX or pX);

– 
mean power (PY or pY);

– 
carrier power (PZ or pZ).

For different classes of emission, the relationships between peak envelope power, mean power and carrier power, under the conditions of normal operation and of no modulation, are contained in ITU-R Recommendations which may be used as a guide. For use in formulae, the symbol p denotes power expressed in watts and the symbol P denotes power expressed in decibels relative to a reference level.

11. 
peak envelope power (of a radio transmitter) – The average power supplied to the antenna transmission line by a transmitter during one radio frequency cycle at the crest of the modulation envelope taken under normal operating conditions.

12. 
carrier power (of a radio transmitter) – The average power supplied to the antenna transmission line by a transmitter during one radio frequency cycle taken under the condition of no modulation.

13. 
gain of an antenna – The ratio, usually expressed in decibels, of the power required at the input of a loss-free reference antenna to the power supplied to the input of the given antenna to produce, in a given direction, the same field strength or the same power flux-density at the same distance. When not specified otherwise, the gain refers to the direction of maximum

radiation. The gain may be considered for a specified polarization. Depending on the choice of the reference antenna a distinction is made between:

a) 
absolute or isotropic gain (Gi), when the reference antenna is an isotropic antenna isolated in space;

b) 
gain relative to a half-wave dipole (Gd), when the reference

antenna is a half-wave dipole isolated in space whose equatorial plane contains the given direction;

c) 
gain relative to a short vertical antenna (Gv), when the reference antenna is a linear conductor, much shorter than one quarter of the wavelength, normal to the surface of a perfectly conducting plane which contains the given direction.

14. 
equivalent isotropically radiated power (e.i.r.p.) – The product of the power supplied to the antenna and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain).

15. 
effective radiated power (e.r.p.) (in a given direction) – The product of the power supplied to the antenna and its gain relative to a half-wave dipole in a given direction.

16.
interference – The effect of unwanted energy due to one or a combination of emissions, radiations, or inductions upon reception in a radiocommunication system, manifested by any performance degradation, misinterpretation, or loss of information which could be extracted in the absence of such unwanted energy.

17. 
harmful interference – Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS).

18. 
protection ratio (R.F.) – The minimum value of the wanted-to-unwanted signal ratio, usually expressed in decibels, at the receiver input, determined under specified conditions such that a specified reception quality of the wanted signal is achieved at the receiver output.

ANNEX 2
	Frequency Range
	Channelling Plan
	Channel Width
(MHz)
	Derivation



	5925-6425 MHz
	ITU-R F. 383
	29.65
	lower half of the band: fn - fo – 259.45 +29.65n MHz
upper half of the band: fn’ - fo – 7.41 + 29.65n MHz

where: n = 1, 2, 3, 4, 5, 6, 7 or 8;

fo = 6175 MHz



	6430-7110 MHz
	ITU-R F. 384
	20
	lower half of the band: fn = fo – 350 + 20n MHz

upper half of the band: fn’ = fo – 10 + 20n MHz

where: n = 1, 2, 3, . . . 15, 16;

fo = 6770 MHz



	7125-7425 MHz
	ITU-R F. 385
	7
	lower half of the band: fn = fo – 154 + 7n MHz

upper half of the band: fn’ = fo + 7 + 7n MHz

where: n = 1, 2, 3, . . . 20;

fo = 7275 MHz



	7425 – 7725 MHz
	ITU-R F.385
	7
	lower half of the band: fn = fo – 154 + 7n MHz

upper half of the band: fn’ = fo + 7 + 7n MHz

where: n = 1, 2, 3, . . . 20;

fo = 7575 MHz



	7725-8500 MHz
	ITU-R F. 386
	29.65
	lower half of the band: fn = fo – 281.95 + 29.65n MHz

upper half of the band: fn’ = fo + 29.37 + 29.65n MHz




	Frequency Range
	Channelling Plan
	Channel Width
(MHz)
	Derivation

	10.5-10.7 GHz
	ITU-R F. 747
	7/14
	lower half of the band: fn = fo – 1204 + 7n MHz

upper half of the band: fn’ = fo – 1113 + 7n MHz

where: n = 1, 2, 3, . . .12;

fo = 11701 MHz



	10.7-11.7 GHz
	ITU-R F. 387
	With interleaved

channels)


	20 lower half of the band: fn = fo – 525 + 40n MHz

upper half of the band: fn’ = fo + 5 + 40n MHz

where: n = 1, 2, 3, . . .12;

fo = 11200 MHz



	12.75-13.25 GHz
	ITU-R F. 497
	28
	lower half of the band: fn = fo – 259 + 28n MHz

upper half of the band: fn’ = fo + 7 + 28n MHz

where: n = 1, 2, 3, . . .8;

fo = 12996 MHz



	14.4-15.35GHz
	ITU-R F. 636
	(with interleaved

channel)


	lower half of the band: fn = fo+ 2688 + 28n MHz

upper half of the band: fn’ = fo+ 3626 –28(N-n) MHz

where: n = 1, 2, 3, . . .N; where N = 16

fo = 11701 MHz



	17.7-19.7 GHz
	ITU-R F. 595
	27.5
	lower half of the band: fn = fo – 1000 + 27.5n MHz

upper half of the band: fn’ = fo + 10 + 27.5 MHz

where: n = 1, 2, 3, . . .35;

fo = 18700 MHz




	Frequency Range
	Channelling Plan
	Channel Width
(MHz)
	Derivation



	21.2-23.6 GHz
	ITU-R F. 637
(with interleaved

channel
	3.5/7/14/28

	fp = fo + 3.5 + 3.5 p

1≤p ≤685

fo = 21196 MHz




ANNEX 3

Explanatory Notes for Application for Terrestrial Microwave Station Licence
This document is designed to provide applicants with guidelines and instructions to assist them in properly completing the APPLICATION FOR TERRESTRIAL MICROWAVE STATION LICENCE application form.

The Application for Terrestrial Microwave Station Licence application form is to be completed by the applicant and submitted to the Telecommunications Unit.

An Application may be submitted for one or more stations. This application form can be used to describe up to four stations and the applicant may make additional copies of the pages of the form if required. For each station described on pages 2 & 3, a complete set of pages 4 to 6 should be completed. 
Each completed application should consist of:

Section 1 for applicant information,

Section 2 for general description, 
one or more sections for station information,
one or more Frequency and Link sections cross-referenced to station,
one or more sections for Radio Equipment, Antenna and Filter equipment information, 
a section for the applicant's certification and signature as well as Company stamp and certification date.
The information in each of these sections is required to properly analyze the application. The applicant should print all responses clearly. Failure to complete all portions of the application could result in a delay in the issuance of a licence.

Section 1 - Applicant Information

This section requests particular information about the applicant, either a Company or individual.

If the applicant is on behalf of a Company, the name should be the Name of the Company under whose name the licence will be issued. Please also indicate its Business Registration Number and type of Business. Because the Telecommunications Unit may need to contact the applicant for more information, the Name of Contact Person and his/her Designation & Department should also be entered.
If it is an individual applying, as opposed to a Company, the name should be the Name of the Individual under whose name the licence will be issued. The Nationality and Passport or National Registration number are required.

Two separate addresses are indicated: a correspondence address where all licences and other correspondence, except for invoices will be sent; and a billing address where the invoices and any correspondence regarding billing will be sent. If both addresses are the same then only the correspondance address needs to be completed. Because the Licensing Authority may need to contact the applicant for more information, the applicant is requested to indicate a telephone number and if available, a fax and/or telex number.

Section 2 - General Description

Provide a description of the system, its network configuration and its proposed use.
Sections 3,4,5,6 Station Information
The information requested in this section pertains to the actual station site.

Station Name

The applicant should indicate the Callsign of the Station if available, or a name by which the station can be identified.

Location / Station Address

The station location should also be indicated. An address should be provided if appropriate.

Co-ordinates

The Latitude and Longitude of the building or structure to which the antenna is attached should be provided. The accuracy of this location should be to the second and a further refinement (in metres) will be required in section 10. under ‘Antenna Displacement’

The above information is required to accurately locate the antenna relative to that location for technical calculations. If the station can be moved, then the applicant should indicate that it is transportable and they should further indicate the radius of operation from the coordinates provided.

Site Elevation

Site Elevation in metres above mean sea level

Building Height

If the antenna is to be mounted on top of a building, give the height of the building in metres.

Antenna Structure Height

Antenna Structure Height in metres.

Section 7 - Frequency Information

The applicant should indicate which station the information is being provided for. The station applies to frequency as well as other information contained in section 8 through 12 on the same form.

Usage Period

State any specific period when station will be in operation else indicate H24 for 24 hour operation.

Desired Frequency Range / Carrier Frequency

Indicate a preferred or desired transmit / receive frequency range. The applicant should be aware that it may not be possible to accommodate the request and an alternate frequency may be assigned.

Feeder Information

If a feeder is provided in the system's configuration, it's length, type of line or cable used

and loss should also be included.

Necessary Bandwidth

Necessary Bandwidth is defined as for a given class of emission, the width of a frequency band which is just sufficient to ensure the transmission/reception of information at the rate and quality required under specified conditions.

Emission

Set of characteristics of an emission, designated by standard symbols set by ITU (Appendix

S1 of the Radio Regulations) e.g. type of modulation of the main carrier, modulating signal,type of information to be transmitted, and also, if appropriate, any additional signal characteristics. May leave blank if not sure.

Polarization

The type of polarization such as Linear or Circular.

BER

For digital systems include the Bit Error Rate (BER) of transmission and reception in Megabits/second. The BER measures the average number of bit errors caused by noise. The value is designated as the negative exponent to the base 10.

Baseband Noise / Power Ratio

For analog systems include Baseband Noise/Power Ratio in dB for transmit and receive.

Baseband Noise/Power Ratio is the ratio between the noise (unwanted signal) and the power (wanted signal).

Modulation Scheme / Type / Multiplexing Method

The modulation scheme is a description of how the information carried by the signal is encoded onto the carrier frequency. The modulation type is either analog or digital. For digital modulation include the modulation factor.
Section 8 - Link Information

The coverage/link section is used to describe either the reception point(s) for the proposed transmitting station or in the case of a proposed receiving station, its source transmission point(s).

The following description is intended to guide the applicant in determining which fields to complete for specific situations.

Link to Station

Used for a transmitting station where the intended recipient is another fixed station.

The applicant should enter the callsign or name of station (cross-reference to Page 2 & 3). If alternate stations can be reached then they should be identified in the same way with the auxiliary links.

Used for a receiving station where the source of the transmission is another fixed station. The applicant should enter the callsign or name of station and coordinates of that specific transmitting station. If alternate stations can transmit to the proposed station then they should be identified in the same way with the auxiliary links.

Link to Geographical Point

Used for a transmitting station where the intended recipient is a fixed point. The applicant should enter the coordinates of the specific point.

Used for a receiving station where the source of the transmission is a fixed point. The applicant should enter the coordinates of the specific transmitting location.

Section 9 - Radio Equipment Information

This section requests the applicant to provide the Licensing Authority with information on the equipment to be used at the station. The applicant should ensure that the equipment, antenna and filter information are related to the correct station by indicating the station name in this section.

Equipment Identification

The applicant must provide for each type of equipment and associated frequency, the manufacturer and model. The serial number for the transmitter and/or receiver should also be provided, if available.

Frequency Range

The operating Frequency Range in MHz for transmitter and receiver.

Equipment Capacity

Indicate the capacity of the equipment. For digital systems indicate the Bit Rate in Mb/s. For analog systems indicate the number of voice channels.

Equipment Output

For a transmitter, the output Rated Power in dBm should be provided.

Frequency Stability

Frequency Stability in Hz is the ability of radio apparatus to stabilize or remained tuned to a specified tolerance.

Reliability

Reliability of the equipment in percentage

LongTerm C/I (dB)

This is the value of the wanted-to-unwanted signal ratio at the receiver input with reference to the Minimum Receive Level of the receiver, such that a specified reception quality of the wanted signal is achieved at the receiver output.

Short Term C/I (dB)

This is the value of the wanted-to-unwanted signal ratio at the receiver input with reference to signal level at the receiver produced by the associated transmitted, such that a specified reception quality of the wanted signal is achieved at the receiver output.

Receiver Threshold Level

For receiver indicate the Minimum Acceptable Received Signal Level in dBm.

Section 10 - Antenna Information

This section requests the applicant to provide the Licensing Authority with information on the antenna equipment to be used at the station.

Antenna Identification

Indicate the manufacturer and model and type (eg parabolic or non parabolic) of antenna and its diameter.

Frequency Range

The operating transmit and receive Frequency Range in MHz.

Antenna Height above ground

The height of the antenna above the ground, measured from the ground level of the antenna site to the centre of radiation.

Antenna Gain

The gain is the ratio of the maximum radiation (in a given direction) to that of a reference antenna (in the same direction) for equal power input. For microwave stations, the reference antenna is an isotropic dipole.

3dB Beamwidth

Indicate the 3dB beamwidth measured in degrees.

Connector/Branching Loss

Indicate the loss in dB

Elevation Angle

Elevation Angle is the angle in the vertical plane between the horizontal plane and the direction in which the antenna points.

Antenna Displacement

North Latitude Displacement is the latitudinal displacement in metres from the exact station coordinates to the actual antenna location, measured from north to south. East Longitude Displacement is the longitudinal displacement in metre from the exact station coordinates to the actual antenna, measured from east to west. The displacement is the antenna's location expressed as +/- metres from the station coordinates. Positive offsets indicate an increase in latitude or longitude and negative offsets indicate a decrease.

Section 11 - Transmit/Receive RF Filter Information

This section requests the applicant to provide the Licensing Authority with information on the filter equipment (if any) to be used at the station.

Filter Identification

Indicate the manufacturer, model and type of RF filter such as band pass band reject etc.

Total Loss

Total Filter Loss in dB. Insertion Loss is defined as the loss of signal level in dB caused by the insertion of the filter into a signal path. Isolation A is the amount of isolation loss provided by certain types of filters (eg Isolators, Circulator and Band  Reject Duplexer) for a

given frequency or frequency range. Isolation A is the isolation from the transmitter on the receive side. Isolation B is the amount of isolation loss provided by certain types of filters (eg Band Reject Duplexer) for a given frequency or frequency range. Isolation B is the

isolation from the receiver on the transmitter side.

Section 12 - Technical Documents

One set each of the Antenna Radiation Diagram (Copolar & Crosspolar), Transmitter Spectrum Mask / Diagram and Receive Filter Mask / Diagram are to be submitted.

Certification and Signature

The applicant is requested to carefully read the certification and sign and date the form where indicated. If the application is made on behalf of a company then the company stamp should be provided in the space indicated.
ANNEX 4

Policy on the Use of Low Power Radiocommunication Devices in Barbados

1 Introduction

Barbados intends to harmonise its policy on the use of Low Power Radiocommunication Devices in line with other members of the Comisión Interamericana de Telecomunicaciones (CITEL). This Policy sets out common technical and non-technical parameters for the use and management of low power radiocommunication devices in Barbados. 

This policy is subject to periodic review as the design and use of Low Power Radiocommunication Devices continue to evolve in a constantly changing radio environment.

Low power radiocommunication devices operate on a variety of frequencies. They must share these frequencies with other applications and are generally prohibited from causing harmful interference to those applications. If a low power radiocommunication device does cause interference to authorized radiocommunications, even if the device complies with all of the technical standards and equipment authorisation requirements, then its operator will be required to cease operation until the interference problem is solved.

2
Definition of low power radiocommunication devices

In this Policy the term "low power radiocommunication devices" is intended to cover radio transmitters which have low capability of causing interference to other radio equipment.

Dealers in low power radiocommunication device must possess a valid telecomm dealers licence issued by the Telecommunications Unit.

3
Applications

Due to the many different applications provided by these devices, no description can be exhaustive, however, the following categories are amongst those regarded as low power radiocommunication devices:

• Alarms

The use of radiocommunication for indicating an alarm condition at a distant location.

• Equipment for Detecting Movement and Equipment for Alert

Equipment for detecting movement and equipment for alert are low power radar systems for radiodetermination purposes. Radiodetermination means the determination of the position, velocity and/or other characteristics of an object, or the obtaining of information relating to these parameters, by means of the propagation properties of radio waves.

• Inductive Applications

Inductive loop systems are communication systems based on magnetic fields generally at low RF frequencies.

The regulations for inductive systems are different in various countries. In some countries this equipment is not considered as radio equipment, and neither type approval nor limits for the magnetic field are set. In other countries inductive equipment is considered as radio equipment and there are various national or international type approval standards.

Inductive applications include for example car immobilizers, car access systems or car detectors, animal identification, alarm systems, item management and logistic systems, cable detection, waste management, personal identification, wireless voice links, access control, proximity sensors, anti-theft systems including RF anti-theft induction systems, data transfer to handheld devices, automatic article identification, wireless control systems and automatic road tolling.
• Model Control

"Model Control" covers the application of radio model control equipment, which is solely for the purpose of controlling the movement of the model (toy), in the air, on land or over or under the water surface. See Radio Controlled Models – Use in Barbados.

• Radio Microphones

Radio microphones (also referred to as wireless microphones or cordless microphones) are small, unidirectional transmitters designed to be worn on the body, or hand held, for the transmission of sound over short distances for personal use. The receivers are more tailored to specific uses and may range in size from small hand units to rack mounted modules as part of a multi-channel system.

• Automatic Vehicle Identification (AVI)

The Automatic Vehicle Identification system uses data transmission between a transponder located on a vehicle and a fixed interrogator positioned on the track to provide for the automatic and unambiguous identification of a passing vehicle. The system also enables any other stored data to be read and provides for the bidirectional exchange of variable data.

• RF Identification (RFID) Systems

The object of any RFID system is to carry data in suitable transponders, generally known as tags, and to retrieve data, by hand- or machine–readable means, at a suitable time and place to satisfy particular application needs. Data within a tag may provide identification of an item in manufacture, goods in transit, a location, the identity of persons and/or their belongings, a vehicle or assets, an animal or other types of information. By including additional data the prospect is provided for supporting applications through item specific information or instructions immediately available on reading the tag. Read-write tags are often used as a decentralized database for tracking or managing goods in the absence of a host link.

A system requires, in addition to tags, a means of reading or interrogating the tags and some means of communicating the data to a host computer or information management system. A system will also include means for entering or programming data into the tags, if this is not undertaken at the source by the manufacturer.

Quite often an antenna is distinguished as if it were a separate part of an RFID system. While its importance justifies this attention it should been seen as a feature that is present in both readers and tags, essential for the communication between the two. While the antenna of tags is an integral part of the device, the reader or interrogator can have either an integral or separate antenna in which case it shall be defined as an indispensable part of the system (see also section 6: "Antenna requirements").

• RF (Radar) Level Gauges

RF Level Gauges have been used in many industries for many years to measure the amount of various materials, primarily stored in an enclosed container or tank. The industries in which they are used are mostly concerned with Process Control. These low power radiocommunication devices are used in facilities such as Refineries, Chemical Plants, Pharmaceutical Plants, Pulp and Paper Mills, Food and Beverage Plants, and Power Plants among others.

All of these industries have storage tanks throughout their facilities where intermediate or final products are stored, and which require level measurement gauges.

Radar level gauges may also be used to measure the level of water of a river (e.g. when fixed under a bridge) for information or alarm purposes.

Level gauges using an RF electromagnetic signal are insensitive to pressure, temperature, dust, vapours, changing dielectric constant and changing density.

The types of technology used in RF level gauge products include:

–
pulsed radiating; and

–
Frequency Modulated Continuous Wave (FMCW).

• Road Transport and Traffic Telematics (RTTT)

(Also referred to as dedicated low power radiocommunications for transport information and control systems (TICS).)

RTTT systems are defined as systems providing data communication between two or more road vehicles and between road vehicles and the road infrastructure for various information-based travel and transport applications, including automatic toll-collection, route and parking guidance, collision avoidance and similar applications.

• Telecommand

The use of radiocommunication for the transmission of signals to initiate, modify or terminate functions of equipment at a distance.

• Telemetry

The use of radiocommunication for indicating or recording data at a distance.

• Ultra Low Power Active Medical Implant Communication Systems (MICS)

Ultra Low Power Active Medical Implants are part of a MICS for use with implanted medical devices, like pacemakers, implantable defibrillators, nerve stimulators, and other types of implanted devices. The MICS uses UHF transceiver modules for radiofrequency communication between an external device referred to as a programmer/controller and a medical implant placed within a human body.

These communication systems are used in many ways, for example: device parameter adjustment (e.g. modification of the pacing parameters), transmission of stored information (e.g. electrocardiograms stored over time or recorded during medical event), and the real time transmission of monitored vital life signs for short periods.

MICS equipment is used only under the direction of a physician or other duly authorized medical professional. The duration of these links is limited to the short periods of time necessary for data retrieval and reprogramming of the medical implant related to patient welfare.

• Voice and Video

In connection with low power radiocommunication devices "voice" covers applications like walkie-talkie, baby monitoring and similar use. Citizen band (CB) and private mobile radio (PMR) equipment is excluded. 

With "Video" - applications non-professional cordless cameras are meant mainly to be used for controlling or monitoring purposes.

• Wireless Audio Applications

Applications for wireless audio systems include the following: cordless loudspeakers, cordless headphones, cordless headphones for portable use, i.e. portable compact disc players, cassette decks or radio receivers carried on a person, cordless headphones for use in a vehicle, for example for use with a radio or mobile telephone etc., in-ear monitoring, for use in concerts or other stage productions.

Systems should be designed in such a way that in the absence of an audio input no RF carrier transmission shall occur.

4
Frequency Ranges

The frequency bands below are commonly used worldwide for low power radiocommunication. 

Low power radiocommunication devices operating within the frequency bands designated for industrial, scientific and medical (ISM) applications must accept harmful interference which may be caused by these applications. Low power radiocommunication devices operate on non-interference, no protection from interference basis. See Policy on the use of Licence-Exempt frequencies In Barbados

Table 1: Commonly used frequency ranges

	ISM within bands under RR S5.138 and S5.150



244-246 GHz

	

	Other Commonly used frequency ranges

	9-135 kHz 
Commonly used for inductive low power radiocommunication applications

402-405 MHz
Ultra Low Power Active Medical Implants, Recommendation ITU-R SA.1346

5 795-5 805 MHz 
Transport Information and Control Systems Recommendation ITU-R M.1453

5 805-5 815 MHz 
Transport Information and Control Systems Recommendation ITU-R M.1453

76-77 GHz 
Transport Information and Control System (Radar) Recommendation ITU-R M.1452


Low power radiocommunication devices are not permitted to use bands allocated to the radioastronomy, aeronautical mobile services and safety of life services including radionavigation. 

Low power radiocommunication devices are not permitted to operate in the following bands.
Table 2: Restricted Bands - Spurious Emissions Only with Limited Exceptions (not indicated)

	MHz
	MHz
	MHz
	GHz

	0.090-0.110
2.1735-2.1905
4.125-4.128
4.17725-4.17775
4.20725-4.20775
6.215-6.218
6.26775-6.26825
6.31175-6.31225
8.291-8.294
8.362-8.366
8.37625-8.38675
8.41425-8.41475
12.29-12.293
12.51975-12.52025
12.57675-12.57725
13.36-13.41
	16.42-16.423
16.69475-16.69525
16.80425-16.80475
25.5-25.67
37.5-38.25
73-74.6
74.8-75.2
108-121.94
123-138
156.52475-156.52525
156.7-156.9
242.95-243
322-335.4

399.9-410
608-614
960-1 215
	1 300-1 427
1 435-1 626.5
1 645.5-1 646.5
1 660-1 710
1 718.8-1 722.2
2 200-2 300
2 655-2 900
3 260-3 267
3 332-3 339
3 345.8-3 352.5
4200-4 400
4800-5150
5350-5460
8025-8500
9000-9200

	9.3-9.5
10.6-11.7
12.2-12.7
13.25-13.4
14.47-14.5
15.35-16.2
20.2-21.26
22.01-23.12
23.6-24.0
31.2-31.8
36.43-36.5
38.6-46.7
46.9-59.0
64.0-76.0
Above 77 GHz


Other restricted bands are listed in the Attachments. 

5
Radiated Power or Magnetic or Electric Field Strength

The electric field strength limits shown in the tables below are the required values to allow satisfactory operation of low power radiocommunication devices. The levels are dependent on the frequency range, the specific application chosen and the services and systems already used or planned in these bands.

Table 3: General Limits 

	Frequency
(MHz)
	Electric Field Strength
(microvolts/metre)
	Measurement Distance
(metres)

	0.009-0.490
	2 400/F(kHz)
	300

	0.490-1.705
	24 000/F(kHz)
	30

	1.705-30.0
	30
	30

	30-88
	100
	3

	88-216
	150
	3

	216-960
	200
	3

	Above 960
	500
	3


The following table contains exceptions or exclusions (indicated) to the general limits, otherwise the general limits can still be used. The emission limit for each type of operation, and the type of detector used to measure emissions (average with a peak limit, "A", or quasi-peak, "Q") is specified. When a transmitter power limit is specified instead of an emission limit, no emission detector is specified.

Table 4: Exception or Exclusions from the General Limits

	Frequency Band
	Type of Use
	Emission Limit
	Detector
A-Average
Q-Quasi-peak

	9-45 kHz
	Cable locating equipment
	10 Watts peak output power
	

	45-490 kHz
	Cable locating equipment
	1 Watt peak output power
	

	26.96-27.28 MHz
	Any 
	10 000 µV/m @ 3 m
	A

	43.71-44.49 MHz
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	46.6-46.98 MHz
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	48.75-49.51 MHz
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	49.66-49.82 MHz
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	49.82-49.9 MHz
	Any 
	10 000 µV/m @ 3 m
	A

	
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	49.9-50 MHz
	Cordless Telephones
	10 000 µV/m @ 3 m
	A

	72-73 MHz
	Auditory Assistance Devices
	80 000 µV/m @ 3 m
	A

	74.6-74.8 MHz
	Auditory Assistance Devices
	80 000 µV/m @ 3 m
	A

	75.2-76 MHz
	Auditory Assistance Devices
	80 000 µV/m @ 3 m
	A

	174-216 MHz
	Or Biomedical Telemetry Devices
	1 500 µV/m @ 3 m
	A

	902-928 MHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Field Disturbance Sensors
	500 000 µV/m @ 3 m
	A

	
	Any 
	50 000 µV/m @ 3 m
	Q

	2.4-2.435 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Any 
	50 000 µV/m @ 3 m
	A

	2.435-2.465 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Field Disturbance Sensors
	500 000 µV/m @ 3 m
	A

	
	Any 
	50 000 µV/m @ 3 m
	A

	2.465-2.4835 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Any 15.249
	50 000 µV/m @ 3 m
	A

	2.9-3.26 GHz
	Automatic Vehicle Identification Systems
	3 000 µV/m per MHz of bandwidth @ 3 m
	A

	3.267-3.332 GHz
	Automatic Vehicle Identification Systems
	3 000 µV/m per MHz of bandwidth @ 3 m
	A

	3.339-3.3458 GHz
	Automatic Vehicle Identification Systems
	3 000 µV/m per MHz of bandwidth @ 3 m
	A

	3.358-3.6 GHz
	Automatic Vehicle Identification Systems
	3 000 µV/m per MHz of bandwidth @ 3 m
	A

	5.725-5.785 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Any 
	50 000 µV/m @ 3 m
	A

	5.785-5.815 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Field Disturbance Sensors
	500 000 µV/m @ 3 m
	A

	
	Any 
	50 000 µV/m @ 3 m
	A

	5.815-5.85 GHz
	Spread Spectrum Transmitters
	1 Watt Output Power
	

	
	Any 
	50 000 µV/m @ 3 m
	A

	5.85-5.875 GHz
	Any
	50 000 µV/m @ 3 m
	A

	10.5-10.55 GHz
	Field Disturbance Sensors
	2 500 000 µV/m @ 3 m
	A

	24-24.075 GHz
	Any 
	250 000 µV/m @ 3 m
	A

	24.075-24.175 GHz
	Field Disturbance Sensors
	2 500 000 µV/m @ 3 m
	A

	
	Any 
	250 000 µV/m @ 3 m
	A

	24.175-24.25 GHz
	Any 
	250 000 µV/m @ 3 m
	A


Other additional specific exceptions or exclusions to the general limits are listed in the attachments.

6
Antenna Requirements

Basically three types of transmitter antennas are used for low power radiocommunication transmitters: Integral (no external antenna socket); Dedicated (type approved with the equipment); and, External (equipment type approved without antenna).

In most cases low power radiocommunication transmitters are equipped with either integral or dedicated antennas, because changing the antenna on a transmitter can significantly increase, or decrease, the strength of the signal that is ultimately transmitted. Except for some special applications, the RF requirements are not based solely on output power but also take into account the antenna characteristics. Thus, a low power radiocommunication transmitter that complies with the technical standards with a particular antenna attached could exceed the power limits given if  a different antenna is attached. Should this happen a serious interference problem to authorized radio communications such as emergency, broadcast and air-traffic control communications could occur.

In order to prevent such interference problems, low power radiocommunication transmitters shall be designed to ensure that no type of antenna can be used other than one which has been designed and type approved by the manufacturer to show conformity with the appropriate emission level. This means that normally low power radiocommunication transmitters must have permanently attached, or detachable antennas with a unique connector. A "unique connector" is one that is not of a standard type found in electronic supply stores or not normally used for RF connection purposes. National administrations may define the term "unique connector" differently.

7
Mutual Recognition Agreements (MRA)

Administrations have in many cases found it is beneficial and efficient to establish mutual agreements between countries providing for the recognition by one country of the conformity test results of a recognized/accredited test laboratory in the other country/region.

These MRAs enable manufacturers to have the conformity of their products assessed in accordance with the regulatory requirements of the relevant third country by appropriately designated laboratories, inspection bodies and Conformity Assessment Bodies (CABs) in their own countries, hence reducing the costs of such assessments and the time needed to access markets.

The agreements comprise a "framework" agreement which establishes the mutual recognition principles and procedures, and a series of sectoral annexes which detail, for each sector, the scope in terms of products and operations, the respective legislation, and any specific procedures.

Barbados has not signed any MRA’s at this time, but will accept test results carried out in

· U S A

· Canada

· European Union

· Australia

· Singapore

· Japan

ATTACHMENT 

Some Specific Exceptions

1. The bands listed below are also considered restricted for operation of low power radicommunication devices in Barbados:

Table 1: Restricted Bands 

	MHz
	MHz

	0.495-0.505

149.9-150.5
162.0125-167.17
167.72-173.2
240-242.95
243-285
1215-1240

2310-2390
	2483.5-2500
3352.5-3358
3400-4200
4500-4800​
7125-7860

10500-10600

11700-12200
17700-20200
21260-21400


2. Besides those listed in the Annex, the following table contains other exceptions or exclusions to the general limits.

Table 2: Exception or Exclusions from the General Limits

	Frequency Band
	Type of Use
	Emission Limit
	Detector
A-Average
Q-Quasi-peak

	101.4 kHz
	Telephone company
electronic marker detectors
	23.7 µV/m @ 300 m
	A

	160-190 kHz
	Any
	1 Watt input to final RF stage
	

	510-525 kHz
	Any
	100 mW input to final RF stage
	

	525-1 705 kHz
	Any
	100 mW input to final RF stage
	

	
	Transmitters on grounds of educational institutions
	24 000/f(kHz) µV/m @ 30 m outside of campus boundary
	Q

	
	Carrier current and leaky coax systems
	15 µV/m @ 47 715/f(kHz) m from cable
	Q


	1.705-10 MHz
	Any, when 6 dB bandwidth  (10% of centre frequency
	100 µV/m @ 30 m
	A

	
	Any, when 6 dB bandwidth < 10% of centre frequency
	15 µV/m @ 30 m or bandwidth in (kHz)/f(MHz)
	A

	13.553-13.567 MHz
	Any 
	10 000 µV/m @ 30 m
	Q

	40.66-40.7 MHz
	Intermittent Control Signals  
	2 250 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	1 000 µV/m @ 3 m
	A or Q

	
	Any 
	1 000 µV/m @ 3 m
	Q

	
	Perimeter Protection Systems
	500 µV/m @ 3 m
	A

	54-70 MHz
	Exclusively Non-Residential Perimeter Protection Systems
	100 µV/m @ 3 m
	Q

	70-72 MHz
	Exclusively either Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	
	Or Non-Residential Perimeter Protection Systems
	100 µV/m @ 3 m
	Q

	72-73 MHz
	Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	74.6-74.8 MHz
	Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	75.2-76 MHz
	Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	76-88 MHz
	Exclusively either Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	
	Or Non-Residential Perimeter Protection Systems
	100 µV/m @ 3 m
	Q

	88-108 MHz
	Any 
(< 200 kHz bandwidth)
	250 µV/m @ 3 m
	A

	121.94-123 MHz
	Intermittent Control Signals
	1 250 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	500 µV/m @ 3 m
	A or Q

	138-149.9 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	150.05-156.52475 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	156.52525-156.7 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	156.9-162.0125 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	167.17-167.72 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	173.2-174 MHz
	Intermittent Control Signals
	(625/11) ( f(MHz) - (67500/11) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(250/11) ( f(MHz) -
(27000/11) µV/m @ 3 m
	A or Q

	174-216 MHz
	Exclusively either Intermittent Control Signals
	3 750 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	1 500 µV/m @ 3 m
	A or Q

	216-240 MHz
	Periodic Transmissions
	1 500 µV/m @ 3 m
	A or Q

	
	Intermittent Control Signals
	3 750 µV/m @ 3 m
	A or Q

	285-322 MHz
	Intermittent Control Signals
	(125/3) ( f(MHz) - (21250/3) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(50/3) ( f(MHz) -
(8500/3) µV/m @ 3 m
	A or Q

	335.4-399.9 MHz
	Intermittent Control Signals
	(125/3) ( f(MHz) - (21250/3) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(50/3) ( f(MHz) -
(8500/3) µV/m @ 3 m
	A or Q

	410-470 MHz
	Intermittent Control Signals
	(125/3) ( f(MHz) - (21250/3) µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	(50/3) ( f(MHz) -
(8500/3) µV/m @ 3 m
	A or Q

	470-512 MHz
	Exclusively either Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	512-566 MHz
	Exclusively either Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	
	Or Biomedical Telemetry Devices for Hospitals
	200 µV/m @ 3 m
	Q

	566-608 MHz
	Exclusively either Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	614-806 MHz
	Exclusively either Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Or Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	806-890 MHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	890-902 MHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	
	Signals Used to Measure the Characteristics of a Material
	500 µV/m @ 30 m
	A



	902-928 MHz
	Signals Used to Measure the Characteristics of a Material
	500 µV/m @ 30 m
	A

	
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	928-940 MHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	
	Signals Used to Measure the Characteristics of a Material
	500 µV/m @ 30 m
	A

	940-960 MHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A or Q

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A or Q

	1.24-1.3 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.427-1.435 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.6265-1.6455 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.6465-1.66 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.71-1.7188 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.7222-2.2 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	1.91-1.92 GHz
	Asynchronous Personal Communications Service devices
	Varies
	

	1.92-1.93 GHz
	Synchronous PCS devices
	Varies
	

	2.3-2.31 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	2.39-2.4 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Asynchronous PCS devices
	Varies
	

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	2.5-2.655 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	2.9-3.26 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	3.267-3.332 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	3.339-3.3458 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	3.358-3.6 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	4.4-4.5 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	5.15-5.25 GHz
	National Information Infrastructure devices
	Varies
	

	5.25-5.35 GHz
	National Information Infrastructure devices
	Varies
	

	
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	5.46-5.725 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	5.725-5.825 GHz
	National Information Infrastructure devices
	Varies
	

	5.875-7.25 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	7.75-8.025 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	8.5-9 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	9.2-9.3 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	9.5-10.5 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	10.5-10.55 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	10.55-10.6 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	12.7-13.25 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	13.4-14.47 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	14.5-15.35 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	16.2-17.7 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	21.4-22.01 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	23.12-23.6 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A



	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	24.25-31.2 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	31.8-36.43 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	36.5-38.6 GHz
	Intermittent Control Signals
	12 500 µV/m @ 3 m
	A

	
	Periodic Transmissions
	5 000 µV/m @ 3 m
	A

	46.7-46.9 GHz
	Vehicle mounted field disturbance sensors
	Varies
	

	59-64 GHz
	Not aircraft, not satellite, not field disturbance sensors (with a qualified fixed exception)
	Varies
	

	76-77 GHz
	Vehicle mounted field disturbance sensors
	Varies
	


ANNEX 5

Government of Barbados

BARBADOS USE OF 802.x¹x²y DEVICES AND WIRELESS NETWORKING POLICY

Policy in accordance with sections 4 (b) and 4 (f) of the Telecommunications Act 2001-36.

This document outlines the technical principles, limitations and correct use of wireless technology standards defined by the Institute of Electrical and Electronic Engineers (IEEE) 802.x¹x²y (where x¹ represents the number one (1), x² represents any digit from 1-9, and y represents any letter from a to z).

INTRODUCTION

The term wireless networking refers to technology that enables two or more computers to communicate using standard network protocols, but without network cabling. This technology fuelled by the emergence of cross-vendor industry standards such as IEEE 802.11, has produced a number of affordable wireless solutions to problems experienced when using a cable linked network, which are subsequently growing in popularity with business and schools as well as sophisticated applications where network wiring is impossible, such as point-of-sale handheld equipment. Among these revolutionary technologies are Bluetooth and Wi-Fi which will be further discussed in this document.  The first part of the policy outlines current technologies available for wireless networking.  The list is non-exhaustive as the technology rapidly changes.
The second part of the paper outlines wireless networking in Barbados, and the use of Spectrum follows the dictates as set by the United States of America in the Federal Communications Commission (FCC), Code of Federal Regulations 15.247 which is appended, the Radio Standards Specification RSS -210 of Canada is also adhered to and the document meets all relevant international standards including the European Telecommunication Standardisation Institute (ETSI.

BLUETOOTH

This wireless technology may be simply described as the term used to explain the protocol of a short range frequency hopping radio link between devices in the 2.4GHz range. One of the ways that Bluetooth devices avoid interference with other systems, is by emitting at a very low power (1 milliwatt). This Low power emission limits the devices to a range of approximately 10meters (10m). Bluetooth technology was designed to operate in noisy radio frequency environment and is intended to alleviate the problems that accompany infrared and cable synchronised systems.

In essence, Bluetooth is a short-range radio link intended to replace the cable(s) connecting portable and/or fixed electronic terminals.  Key features are robustness, low complexity, low power and low cost.  Bluetooth operates in the unlicensed ISM band at 2.4 GHz.  The range of this frequency band is 2400 – 2483.5 MHz.  Lower Guard Band shall be 2 MHz and Upper Guard Band shall be 3.5 MHz.  Channel spacing will be 1 MHz.

There are several terms that must be used when discussing the topology of a Bluetooth network, they are piconet, scatter net, master units, slave units, MAC Address, parked units and ad hoc network. Since Frequency Hopping technology is employed by Bluetooth, multiple channels are defined for communication, where each channel is accessed by a different Frequency hopping sequence. A group of devices sharing a common channel is known as a Piconet or Personal Area Network (PAN). The devices within a piconet play two roles: Master unit or Slave unit. The master unit is the device in the piconet whose clock and hopping sequence are used to synchronise all other devices on the piconet. The slave units are the devices within a piconet that are synchronized to the master unit via its clocks and hopping sequence. The maximum number of slave units that can simultaneously be active in a piconet is seven (7).

It is clarified that one Bluetooth unit acts as a master of the piconet, whereas the other unit(s) act as slave(s).  Multiple piconets with overlapping coverage areas form a scatternet.  Each piconet can only have a single master.  However, slaves can participate in different piconet on a time division multiplex basis.  In addition, a master in one piconet can be slave in another piconet.

Since Bluetooth supports both point-to- point and point-to-multipoint connections, several piconets can be established and liked to form scatternets. Each device in a piconet must be able to be individually identified, thus three (3)-bit Media Access Control Addresses (MAC Addresses) are used to distinguished between the members of the piconet. Parked units are members of the piconet, but don’t have MAC Addresses. See Figure 1.
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Bluetooth's main strength is its ability to simultaneously handle both data and voice transmissions. It's capable of supporting one asynchronous data channel and up to three synchronous voice channels, or one channel supporting both voice and data. This capability combined with ad hoc device connection and automatic service discovery make it a superior to other competing technologies.

There are two types of links defined for Bluetooth specification in support of voice and data applications:

(Asynchronous connectionless (ACL) Links- Transmissions on these links are established on a per-slot basis (in slots not reserved for SCO links). ACL links support point-to-multipoint transfers of either asynchronous or isochronous data. After an ACL transmission from the master, only the addressed slave device may respond during the next time-slot, or if no device is addressed, the packet is considered a broadcast message. ACL supports symmetrical (approximate maximum data rate is 433.9 Kbps for send and receive) or asymmetrical (approximate maximum data rate is 723.2 Kbps for one direction and 57.6 for the other), packet-switched, point-to-multipoint connections, typically used for data.

(Synchronous Connection-Oriented (SCO) links are typically used for voice transmission. These are circuit-switch, point-to-point symmetric connections that reserve time slots in order to guarantee timely transmission. The slave device is always allowed to respond during the time-slot immediately following a SCO transmission from the master. A master can support up to three SCO links to a single or multiple slaves, but a single slave can support only two SCO links to different masters. SCO packets are never retransmitted.
Bluetooth enabled terminal shall support either one or both types of links (SCO and ACL links) as per requirement of the application.

The data on the piconet channel shall be conveyed in packets.  Each packet shall consist of 3 entities: the access codes, the header and the payload.  Before transmission both the header and payload shall be scrambled with a data whitening word and descrambled using the same word at the receivers.

SWAP

Shared Wireless Access Protocol (SWAP) was developed by the Home RF Working Group, SWAP is a specification for wireless voice and data networking in the home.

SWAP works together with the PSTN network and the Internet through existing cordless telephone and wireless LAN technologies. It supports interactive data transfer and high-speed packet transfer.

SWAP operates in the 2400 MHz band at 50 hops per second. Data travels at a rate between 1 Mbps and 2 Mbps. 

On a SWAP network via cordless handheld devices, users will be able to voice activate home electronic systems; access the internet from anywhere in the home, and forward fax, voice and e-mail messages.

Wi-Fi

Wireless Fidelity (Wi-Fi) is the term for a high frequency Wireless Local Area Network (WLAN). Wi- Fi allows users to connect wirelessly to the internet via a computer or some other device at broadband speeds. Wi-Fi is an open standard set by the Institute of Electrical and Electronic Engineers (IEEE). Wi-Fi products may be manufactured by any manufacturer. All products that are tested and approved by the ‘Wi-Fi Alliance’ and are subsequently given the recognition of being ‘Wi-Fi Certified’ are interoperable with each other, even if they are not manufactured by the same company.

The radio equipment shall comply with radio requirements specified in clause 15.4.6 of IEEE 802.11 (1) and clause 18.4.6 of IEEE 802.11 b (2) standards.

The maximum peak output power shall not exceed 1watt effective isotropic radiated power (e.i.r.p.).

It shall support access control, authentication, encryption and privacy as per IEEE 802.11 standard.  Encryption key length can be 40 bits, 128 bits or 256 bits.

Wi-Fi technology may be categorized into two main types:


(The 802.11b Wi-Fi technology, which operates in the 2.4GHz range, offering data speeds of up to 11 Mega bits per second (Mbps). The modulation method selected for the 802.11b is known as Complementary Code Keying (CCK), which is responsible for high data speed and lessens the susceptibility to multipath- propagation interference. Since the 802.11b and 802.11g standards of Wi-Fi use the 2.4GHz spectrum, which is in use by other devices such as Bluetooth and microwave ovens, this may cause degradation in performance.


(The 802.11a Wi-Fi technology which operates in the 5GHz range, offering data speeds  of up to 54 Mbps. 

Some companies manufacture products which operate as ‘dual-band’ systems which can interoperate with the 802.11a and 802.11b standards.

Basic Wi-Fi systems are most commonly deployed in homes, and small offices. These systems consist of a small transceiver or ‘base station’ that is wired to the internet via a cable modem or a broadband telephone connection. Using very little power, the base station broadcasts Internet access in a 30-meter radius indoors, or a 100-meter radius outdoors. The area in which access in available is called the ‘hot spot’. A small wireless card is inserted into the device in which the internet would be accessed through, the connection is made seamlessly when the card and the base station begin to communicate. Base stations may communicate with several devices equipped with wireless cards simultaneously. See Figure 2.
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Wi-Fi can be used securely but like most network technologies its not invulnerable. A security protocol known as Wired Equivalent Privacy (WEP) also is provided with most Wi-Fi systems and can effectively guard against most unwanted intruders. 

OTHER

This is intended to cover any future developments of the 802.x¹x²y devices to which this policy will still apply, any required modifications to the Policy will be implemented by the Telecommunications Unit.

WIRELESS NETWORKING IN BARBADOS

Barbados is in the ITU Region 2 as it relates to the electromagnetic spectrum allocations. This region also includes the USA, Canada and all Caricom countries, as well as the entire South and Central America. For the purpose of wireless networks in Barbados the Telecommunications Unit chooses to use the same principles as laid down in the Federal Communications Commission (FCC) Code of Federal Regulations (CFR) Part 15.247 attached for reference.

Section (83) of the Telecommunications Act 2001-36 deals with the manner in which interference is investigated and solved in Barbados.

Bluetooth and SWAP systems are basically used indoors and operate in the ISM band 2.400- 2.4835 GHz. Wi-Fi operates in both the 2.400-2.4835 GHz ISM band and also 5.725-5.850GHz ISM band. At the last World Administrative Radio Conference (WARC-03) held in Geneva in 2003 the ITU allocated the band 5.15-5.35 GHz on a secondary basis for the use of Radio Local Area Network (R-LAN) and Hyper Local Area Networks (Hyper- LANs) (which is a subset of R-LANs). In this band non-line of sight and Orthogonal Frequency Divisional Multiplexing (OFDM) is utilised.

All the above mentioned bands are unlicensed for the use of 802.x¹x²y devices.

Although no licence is required to operate Wi-Fi devices in Barbados these systems are not unregulated. For example, Wi-Fi devices have to be used in the radio frequency spectrum bands that have been set aside for the use by unlicensed technologies like Wi-Fi  by the Telecommunications Unit. Wi-Fi type devices that operate outside the bands set aside for them (i.e , the 2.4 GHz and the 5GHz bands) without a licence would be illegal. Wi-Fi devices also have to operate within certain technical limits spelled out in ‘Part 15’ of the FCC rules that help ensure they do not create harmful interference to licensed devices that may use the same bands. The restrictions include requirements that the power of the devices’ antennas do not exceed certain limits (250 milliwatts). Wi-Fi devices that cause interference to a licence system- even where the Wi-Fi system is observing the specified power limits, must shut down. Wi-Fi systems also must ‘accept’ interference from licensed devices (i.e. there is no legal protection for Wi-Fi systems from interference caused by licensed devices). Wi-Fi equipment used in Barbados once certified by the ‘Wi-Fi Alliance’ need no individual type approval certification from the Telecommunications Unit.

Persons wishing to set up  Wi-Fi ‘hot spots’ in Barbados must submit details of their antenna sites to the Telecommunications Unit after having obtained the approval from the Town and Country Planning Department, they must also submit the details of the Radio Frequency (RF) Transmitting antenna as laid down in the Telecommunications Radio Frequency (RF) Transmitting Antenna Inspection Policy. The band(s) to be used must also be submitted to the Telecommunications Unit. No spectrum licence fees are charged for the use of the 802. x¹x²y or RLAN in Barbados.

Persons providing Wide Area Networks (WAN), Metropolitan Area Networks (MANs) or Local Area Networks (LANs) must obtain a Private or Public (LAN/WAN) as the case may be from the Telecommunications Unit.  In cases where service is being provided to the public, a service provider licence is also required.  A free Spectrum Licence will be issued.

                                   APPENDIX 1

DEFINITIONS

802.11 refers to a family of specifications developed by the IEEE for wireless LAN technology. 802.11 specifies an over-the-air interface between a wireless client and a base station or between two wireless clients. The IEEE accepted the specification in 1997. 

There are several specifications in the 802.11 family: 

· 802.11 -- applies to wireless LANs and provides 1 or 2 Mbps transmission in the 2.4 GHz band using either frequency hopping spread spectrum (FHSS) or direct sequence spread spectrum (DSSS). 

· 802.11a -- an extension to 802.11 that applies to wireless LANs and provides up to 54 Mbps in the 5GHz band. 802.11a uses an orthogonal frequency division multiplexing encoding scheme rather than FHSS or DSSS. 

· 802.11b (also referred to as 802.11 High Rate or Wi-Fi) -- an extension to 802.11 that applies to wireless LANS and provides 11 Mbps transmission (with a fallback to 5.5, 2 and 1 Mbps) in the 2.4 GHz band. 802.11b uses only DSSS. 802.11b was a 1999 ratification to the original 802.11 standard, allowing wireless functionality comparable to Ethernet. 

· 802.11g -- applies to wireless LANs and provides 20+ Mbps in the 2.4 GHz band.

· 802.16 - - applies to non line of sight links. 

IEEE: Abbreviation of Institute of Electrical and Electronics Engineers, pronounced I-triple-E, is a non-profit, technical professional association of more than 360,000 individual members in approximately 175 countries. Through its members, the IEEE is a leading authority in technical areas ranging from computer engineering, biomedical technology and telecommunications, to electric power, aerospace and consumer electronics, among others.
 LAN: Acronym for Local Area Network. A system of connecting PCs and other devices within the same physical proximity for sharing resources such as an Internet connections, printers, files and drives.
WLAN: Acronym for Wireless Local Area Network. A type of Local Area Network that uses high frequency radio waves rather than wires to communicate between nodes.

WEP: Acronym for Wired Equivalent Privacy, part of the IEEE 802.11 standard, is a system to secure WiFi networks. 
It comes in three main levels of security: 64 bit, 128 bit, and 256 bit encryption. Each level is more secure than the previous -- 128 bit encryption is much stronger than 64 bit. 

APPENDIX 2

FEDERAL COMMUNICATIONS COMMISSION

CODE OF FEDERAL REGULATIONS (CFR) 15.247

OPERATION WITHIN THE BANDS 902-928 MHZ,

2400-2483.5 MHz AND 5725-5850 MHz

(a)  Operation under the provisions of this section is limited to frequency hopping and digitally modulated intentional radiators that comply with the following provisions:

(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 KHz or the 20 dB bandwidth of the hopping channel, whichever is greater.  The system shall hop to channel frequencies that are selected at the system hopping rate from a pseudo randomly ordered list of hopping frequencies.  Each frequency must be used equally on the average by each transmitter.  The system receivers shall have input bandwidths that match the hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with the transmitted signals.

(i) For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.  The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

(ii) Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75 hopping frequencies.  The maximum 20 dB bandwidth of the hopping channel is 1 MHz.  The average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 30 second period.

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 non-overlapping channels.  The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.  Frequency hopping systems which use fewer than 75 hopping frequencies may employ intelligent hopping techniques to avoid interference to other transmissions.  Frequency hopping systems may avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15 non-overlapping channels are used.

(2)
Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz bands.  The minimum 6 dB bandwidth shall be at least 500 kHz.

(b)
The maximum peak output power of the intentional radiator shall not exceed the following:-

(1)
For frequency hopping systems in the 2400-2483.5 MHz band employing at least 75 hopping channels and all frequencies hopping systems in the 5725-5850 MHz band: 1 Watt.  For all other frequency hopping systems in the 2400-2483.5 band: 0.125 Watt.

(2)
For frequency hopping systems operating in the 902-928 MHz band: 1 Watt for systems employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at least 25 hopping channels, as permitted under paragraph (a) (1) (i) of this section.

(3)
For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.

(4)
Except as shown in paragraphs (b) (3) (i) (iii) of this section, if transmitting antennas of directional gain greater than 6 dBi are used the peak output power from the intentional radiator shall be reduced below the stated values in paragraphs (b) (1) or (b) (2) of this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

(i)
Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

(ii)
Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-to-point operations may employ transmitting antennas with directional gain greater than 6dBi without any corresponding reduction in transmitter peak output power.

(iii)
Fixed, point-to-point operation, as used in paragraphs (b)(3)(i) and  (b)(3)(ii) of this section, excludes the use of point-to-multipoint systems, omnidirectional applications, and multiple co-located intentional radiators transmitting the same information.  The operator of the spread spectrum intentional radiator or, if the equipment is professionally installed, the installer is responsible for ensuring that the system is used exclusively for fixed, point-to-point operations.  The instruction manual furnished with the intentional radiator shall contain language in the installation instructions informing the operator and the installer of this responsibility.

(5)
Systems operating under the provisions of this section shall be operated in a manner that ensures that the public is not exposed to radio frequency energy levels in excess of the Commission’s guidelines.  See §1.1307(b)(1) of this chapter.

(c)
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted or a radiated measurement.  Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15,209(a) (see §15.205(c).

(d)
For digitally modulated systems, the peak power spectral density conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

(e)
(Reserved)

(f)
For the purposes of this section, hybrid systems are those that employ a combination of both frequency hopping and digital modulation techniques.  The frequency hopping operation of the hybrid system, with the direct sequence or digital modulation operation turned off, shall have an average time of occupancy on any frequency not to exceed 0.4 seconds within a time period in seconds equal to the number of hopping frequencies employed multiplied by 0.4.  The digital modulation operation of the hybrid system, with the frequency hopping operation turned off, shall comply with the power density requirements of paragraph (d) of this section.

(g)
Frequency hopping spread spectrum systems are not required to employ all available hopping channels during each transmission.  However, the system, consisting of both the transmitter and the receiver, must be designed to comply with all of the regulations in this section should the transmitter be presented with a continuous data (or information) stream.  In addition, a system employing short transmissions bursts must comply with the definition of a frequency hopping system and must distribute its transmissions over the minimum number of hopping channels specified in this section.

(h)
The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system to recognise other users within the spectrum band so that it individually and independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.  The coordination of frequency hopping systems in any other manner for the express purpose of avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is not permitted.

Note:   Spread spectrum systems are sharing these bands on a noninterference basis with systems supporting critical Government requirements that have been allocated the usage of these bands, secondary only to ISM equipment operated under the provisions of part 18 of this chapter. Many of these Government systems are airborne radiolocation systems that emit a high EIRP which can cause interference to other users.  Also, investigations of the effect of spread spectrum interference to U.S. Government operations in the 902-928 MHz band may require a future decrease in the power limits allowed for spread spectrum operation.

ANNEX 6
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BARBADOS DATACOMMUNICATIONS PROVISION POLICY

Policy in accordance with sections 4 (2) (b) and 4 (2) (h) of the Telecommunications Act 2001-36.

“Data communications service” means the movement of video and data information from one point to another by means of electrical or optical transmission systems, including such means as free space optics, short message systems, general packet radio systems, local multipoint distribution systems and any information transfer from computer to computer.

In Barbados all persons providing data communications services to customers must hold the following licences:

· Network

· Service Provider

· Spectrum

In the case of free space optics no spectrum licence is required.

For all other data communication service provision, spectrum is available in any of the following bands as stipulated in the Barbados National Spectrum Management Plan:

· Ultra high frequency (u.h.f) band from 300MHz-3GHz

· Super high frequency (s.h.f) band from 3GHz-30 GHz

· Extremely high frequency (e.h.f) band from 30 GHz-300GHz

Spectrum fees are payable for the datacommunications provided in the above band.  The fees are bandwidth dependent.

The provision of data communication services using the ISM band at 5725 to 5850 MHz is permitted, where the Transmitter power shall not exceed 1.0 Watt and the EIRP shall not exceed 4 Watts.  However, point-to-point systems in this band are permitted any EIRP necessary for satisfactory operation by increase in antenna gain.   In the case of point-to-multipoint systems only remote stations shall be permitted to operate at the point-to-point EIRP limit provided the higher EIRP is achieved by employing higher gain directional antennae and not higher transmitter output powers.

All fees for Telecommunications are found in the Telecommunications Licence Fees Regulations as follows:

· S.I. 2003 No. 78

· S.I. 2003 No. 94

· S.I. 2003 No. 99

Persons wishing to provide Datacommunications services in Barbados must apply to the Telecommunications Unit using the following forms:

· TU 045     -  Datacommunications Network

· TU 002B   -  Service Provider

· TU 003     -  Spectrum Licence

In the ISM Bands, there is no charge for Spectrum, but successful applicants will be issued with a Spectrum Licence.  No interference mitigation will be offered to persons using the ISM band.

All applications will be validated and due diligence will be carried out.

The Cabinet will determine to whom licences will be issued and applicants will be duly informed.

� All devices are required to be type approved.
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