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This extract from the ITU-R Handbook on National Spectrum Management (Chapter 3: Spectrum Planning) (1995) provides useful reference material on various aspects of planning in national spectrum management.

�Chapter 3

Spectrum planning

3.1	Introduction

	The purpose of any planning effort is to organize and focus thoughts and actions for the efficient and effective achievement of directed or agreed goals and objectives.  A plan promotes action, rather than reaction.  It may be applicable for a specific period or event with finite time bounds, or it may be a standing statement, periodically updated to reflect changing policy or events.  It may be written or verbal, general or specific, each form having advantages or disadvantages.

	Management and use of the radio spectrum demands the direction of effort and cohesion provided by planning if the spectrum resource is to adequately support the national goals and objectives.  Spectrum planning is the process of setting spectrum management goals for the future and the steps to achieve those goals.  Thus, it provides the framework within which spectrum is provided for the constantly evolving radio spectrum needs, and the spectrum management system itself is developed and improved.  Planning facilitates decision-making by creating the basis for consideration and evaluation of courses of action.  Spectrum planning must support, and follow, the major directions and needs of the current and future spectrum users.  The purpose of spectrum management planning is to optimize accommodation of these users through the:

�SYMBOL 159  \f "Wingdings"�	development and implementation of spectrum policies, rules and regulations, and allocation of spectrum  to 	radio services;

�SYMBOL 159  \f "Wingdings"�	development and implementation of an effective spectrum management structure, policies, and capabilities 	that promote efficient and effective spectrum use; and,

�SYMBOL 159  \f "Wingdings"�	the organization and structuring of specific systems or services.

For instance, if needs for mobile spectrum will increase in five or ten years, the spectrum management process should attempt to anticipate those developments and ensure that adequate spectrum will be allocated to the mobile service to meet those needs.  To be able to achieve that goal, it is essential that analysis capabilities, coordination procedures, and supporting databases be in place to support the accommodation of mobile systems.  These capabilities take time to develop.

	This Chapter covers spectrum planning, its value, related definitions, the planning process, and the sources of data on which planning is based.

3.1.1	Importance of planning

	Spectrum applications are crucial to stimulate economic growth and participation in the international community.  Furthermore, the level and variety of radio use is rapidly expanding and, due to the properties of radio propagation at higher frequencies, many new requirements cannot be accommodated in higher frequency bands.  In many cases, spectrum managers are using increasingly complex engineering solutions to allow adjacent or overlapping use of frequencies and locations, placing increased burdens on the spectrum management structure and staff.  In some cases, accommodating new uses means moving existing operations, often at significant cost.

	The spectrum is a very flexible resource and with sufficient decision lead-time, new spectrum requirements can be accommodated.  Advance identification of spectrum conflicts could help ensure cost-effective solutions while continuing to encourage communications growth.  Timely development of advanced spectrum management tools will be essential to finding such solutions.  Development or purchase of communications equipment generally requires a long-term commitment because of the equipment's expense and complexity.  Therefore, spectrum management plans and spectrum-related decisions will be in effect for many years, accommodating some users, while denying others or increasing the potential for interference to existing users.  Delineation of strategic national goals could provide spectrum users and equipment manufacturers a framework for successful application of spectrum technology in the future.

	Good planning is crucial if the maximum economic and social benefit is to be achieved from the implementation of radiocommunications systems.  The fact that spectrum congestion may not initially be a concern (for instance, in developing countries), does not limit the value that spectrum planning can have in encouraging radiocommunications growth.  The importance of planning will grow further as the demands for spectrum increase and spectrum management efforts turn toward prevention of interference and identification of spectrum for growing needs.

�	In all areas of endeavour managers tend to give the most attention to immediate issues.  Attention to planning is often forgotten in efforts to deal with current problems.  It seems that planning can always be postponed.  Yet a spectrum management system of the quality required to facilitate economic growth and meet today's demands will almost certainly need such planning.  Few fields of business or government would venture ahead without it.

3.1.2	Benefits versus costs

	Any planning effort is intended to maximize benefits by preparing for the future or by directing what that future will be.  Dealing with a chaotic circumstance that has developed from a lack of direction, or having to change direction rapidly or frequently carries with it great cost, lost time, and lost opportunity.  Moving equipment designed for one band into another can be extremely costly.  Ineffective, interference ridden, poorly planned services can slow economic growth and frustrate development.  Delays in implementation of systems due to a lack of available spectrum, or the lack of an adequate regulatory plan can cause significant losses for the promoters of the system and loss of the benefit provided by the system's operation.

  	As with any task there will be costs associated with providing resources to perform the planning task.  These involve collecting, reviewing, and maintaining information, consulting users and international representatives, coordinating positions, preparing plans, and negotiating agreements. However, the primary argument against spectrum planning is not the cost of performing the function but that spectrum use and technology are so dynamic that only reactive decisions or short lead-time decisions can be made.  Thus, the argument goes, planning will inevitably be flawed, and cost will be experienced through incorrect plans.  It can also be argued that spectrum management has proceeded well without long-term projections and that inaccurate projections can lead to allocations to services that do not develop as anticipated (because of technological or economic difficulties).  While such allocations are in theory reversible, it may be difficult to do so as a practical matter, once some level of service has been established and investments in equipment by service providers and their customers have been made.

	The prospects of planning get more risky as efforts move from short term into long term; however, a refusal to plan is not an adequate solution.  The costly short term movement of pre-existing uses is likely to be the result of failure to plan.  When new uses and services are not adaptable to higher frequencies (where spectrum is still available and will be for some time), spectrum managers could face no other choice than to make room for them by moving pre-existing uses and services that are not frequency limited.  These pressures to move pre-existing uses could be especially great where the new uses appear to be very valuable and offer opportunities for rapid service growth.  These decision criteria put many users and related investment in jeopardy if spectrum managers do not provide sufficient lead-time for the moves.  If planning does not provide the lead-time, then implementation of new systems will slow.

	Another argument against planning is that decisions with short lead-times are better since more information is available.  This presupposes an inability on the part of spectrum managers to update plans as better information becomes available, when, in fact, any process of planning, and particularly long term planning, must be linked to a schedule for regular review and revision.

	Plans are not useful if they become rigid and dogmatic.  In a dynamic field like spectrum management, such plans should avoid irreversible decisions that lock-in particular results, but should survey a long period of time to set out a path to achieve spectrum management objectives.  Any commitment to long term planning must include a commitment to a process of revision in which managers regularly reconsider plans in the light of developments.  Specific actions become essential only if, over time, they are appropriate in the near term and must occur if the long term goal is to be accomplished.

	Spectrum managers do need to be careful not to interfere with system operator and manufacturer initiative.  Spectrum users and equipment suppliers, and not the spectrum managers, should determine the spectrum-based products and services to be offered.  However, spectrum managers still bear responsibility to plan for new uses of the publicly-held spectrum resource, and planning should deal more with improving the management and use of the spectrum rather than extending regulatory authority.  In spectrum plans, some aspects of spectrum use and management might be dealt with through general policies, while others need the delineation of more specific steps.  Greater flexibility in the methods of spectrum management may provide room for innovation and changes of direction, but even the methods for achieving that flexibility must be planned.  Thus, for example, developing and implementing greater reliance on market principles and user flexibility in the spectrum management process are appropriate components of spectrum planning.



3.1.3	Definitions

	An understanding of spectrum planning requires some agreement on terminology.  Spectrum planning can be broken into categories in terms of time (short, long term, and strategic) and in terms of the areas covered (spectrum use, and spectrum management systems).  All definitions listed here are for the purposes of this discussion.  Similar terminology may have a different application in other fields.



Short Term Planning �Planning that considers issues needing resolution or systems to be implemented within about 5 years.��Long Term Planning �Planning that considers issues needing resolution or systems to be implemented within about 10 years.��Strategic Planning �Planning involving the identification of a limited number of key issues which require concentrated spectrum management attention.��Spectrum Use Planning�Planning involving spectrum use issues i.e., allocation, assignment, standards, etc.��Spectrum Management System Planning�Planning involving spectrum management techniques, analysis methods, organization, resources, computer implementation, etc.��Service or Network Planning�Planning of specific systems' characteristics and operations.��Service or network planning is best left to the service or network operator, and is, therefore, not treated further here.

3.2	Planning processes

	National spectrum plans cover two primary areas, spectrum use and the spectrum management system.  In either case, planning requires defined processes, a base of information to analyze the current situation, and a recognized decision mechanism.  The decision mechanism will vary from administration to administration and will not be treated here.  The result should be a set of goals and a plan or plans for implementation of spectrum management actions.

	Depending on the material to be covered, plans can be specific or general.  Initially, the scope of a particular plan should be determined.  Then information on which the plan will be based is drawn together.  The information, required for the plan needs to be analyzed in light of political, economic, and technical considerations.  Then, after working through its decision mechanism, the spectrum management authority should devise and implement plans for spectrum use.

3.2.1	Spectrum use planning

	Spectrum use planning covers any of the spectrum management actions or decisions that directly govern how the spectrum will be used.  This includes such aspects as allocations, policies, allotments, assignment rules and standards.  Actions in each of these areas determine how bands will be used, how radio services are implemented, and in some cases, which technologies will be accepted.  The national allocation table serves as the primary plan for spectrum use.  Other planning actions form subsets of that framework.

 3.2.1.1	Process

	The allocation, and assignment of spectrum, and setting of spectrum standards are crucial aspects of spectrum management.  Plans to account for and accommodate changing spectrum use can greatly facilitate the implementation of spectrum services and assist national development.  Spectrum use plans should account for such factors as major shifts in spectrum use, emerging technologies, new services for which the current allocation table makes no provisions, user plans for changes in use, and projected crowding in specific bands or locations.  The scope of a spectrum use plan may be limited by a period for which it applies, limited in frequency range or services considered, or limited to some other specific issue.  Long range plans generally cover larger topic areas.  The information considered within spectrum use planning must include data on current use, allocations, assignments and technologies, future use requirements, and available spectrum.  Analysis of spectrum use requirements, to be of value, must evaluate non-technical economic and political factors.  Where technical solutions allow for all economic and political criteria to be met, plans can be selected easily.  More often, all the trade-offs must be considered.  Final decisions must be made and plans derived that will assist the administration toward its goals.  Usually these plans are presented through new national allocations, policies, or rules and regulations.  In many cases, plans with milestones for implementation are presented.  Such plans, not being implemented all at one time, allow opportunity for future revision.

3.2.1.2	Information required	

	In order to satisfy spectrum use needs, spectrum managers must first identify the current and future requirements2) , and available spectrum, before they can determine how best to accommodate the requirements.  Spectrum managers must have adequate information to permit analysis upon which to base planning decisions.  The identification of future requirements must be timely, in order to ease any necessary redistribution of spectrum and spectrum assets.

3.2.1.2.1	Current use

	Before the spectrum can be efficiently managed, it is necessary to make an inventory of spectrum users.  Such information is generally drawn from the national frequency register.  This information can be supplemented from other sources.

3.2.1.2.1.1	National Frequency Register

	National spectrum use registers should serve as the primary resource for evaluating current use.  To make decisions impacting spectrum users, the register must provide an adequate level of technical and management information.  A register consisting of frequency, user, and location alone will not provide adequate information for considering most issues.  Information associated with the function performed by equipment, costs involved with system implementation, and detailed technical characteristics are often essential elements in the decision process.  In cases where international use must be considered, the national register may need to be supplemented by the International Frequency List (IFL).

3.2.1.2.1.2	Monitoring

	Information, obtained through spectrum monitoring, about the actual use of frequencies may be used to supplement national registers.  Spectrum monitoring, consisting of spectrum occupancy measurements, enables spectrum managers to confirm the actual level of use associated with assignment records or to provide information when no register is available.

 	In assessing the level of use, the type of service must be taken into account.  Some public service users pose special issues in measurement.  For example, because of government agencies' roles in emergency or defence services, measurements of everyday use may not help in portraying these spectrum requirements.  Therefore, care should be taken in trying to estimate spectrum use through monitoring methods, and results should be critically examined in the light of other information about the expected uses.

3.2.1.2.1.3	Other Administrations

	The outcome of planning activities will often impact spectrum users outside the national borders.  In those cases, planning activities must include coordination of information, and plans under consideration, with neighbours or the international community as a whole.  Information available from administrations will vary.  In some cases, the issue of classified information makes obtaining adequate information more difficult.

3.2.1.2.1.4	Inquiries

	The national spectrum manager may also gather information through the use of inquiries.  Inquires permit the spectrum manager to gather a wide range of information on specific topics, such as frequency ranges and the provision of radio services.  An inquiry can be performed through the use of an open process where information is collected through a public written request or through an open speaking forum, or through a more restrictive process employing direct consultation with specified groups.  These groups can be standing committees or groups drawn together for the specific purpose of answering the inquiry.  Regardless, the inquiry should ask questions with respect to the essential issues involved in the particular planning decision.



3.2.1.2.2	Future use

	Any spectrum use plan must take into consideration future national and international uses of the spectrum.  Obviously, assignment registers and monitoring cannot be used as a source of this information.

3.2.1.2.2.1	Defined requirements

	The spectrum manager may choose to establish a program where systems under development or under consideration for future use can be reviewed to ensure that spectrum is available for the future use.  This form of ongoing program of review is probably best suited for near term planning.  In cases where the equipment is being developed within the national borders, the review can begin at the earliest stages and implementation may take place over a more long term schedule.  In either case, the implementation of any new system has long term implications because manufacturers and users need a long term opportunity to make implementation economically feasible.

	A second approach to collecting this information is through the use of inquiries as noted under current use.  As mentioned above, these inquiries can be performed in a number of different ways.  The goal is to solicit answers that will accurately portray the requirements of the future.  In order to support this effort, equipment manufacturers and users must be willing to discuss their short term and long term plans.

	In many cases, future use must account for international developments.  Therefore, consideration of the activities of other countries is important.  Much of this information will be evident in proposals to radiocommunication conferences; however, it is useful to gather information through discussions with other country representatives and through monitoring trade publications. 

3.2.1.2.2.2	Forecasts

	Another means of trying to understand the future state of spectrum use is through spectrum use forecasting.  This approach is just beginning to be explored.  Forecasting can be defined as the processes and methods of estimating spectrum requirements based on projections.  Forecasting can entail prediction of new technologies or spectrum demand trends, and estimation of their impact.  Spectrum managers may base such forecasting on both empirical methods and informed judgement.

	Since most planning involves some estimates concerning the future, the spectrum manager's choice is whether forecasts are explicit and well-structured or implicit and based on unstated and unproven assumptions.  Even those who are sceptical of formal forecasting necessarily make predictive judgements based on implicit, unstructured techniques.  Among the virtues of structured methods are that they can be taught and results are repeatable.  Furthermore, with such methods, the assumptions and data relied on are clearly stated and the analytic methods employed are open to review.  As a result, the limitations and qualifications applicable to such forecasts are more easily understood.

	Rapid and unpredictable technological changes are often given as reasons for not using spectrum forecasts.  However, technological breakthroughs seldom occur without some warning, and major changes usually involve incremental steps.

	Three primary sources of forecasting information could be applied to spectrum planning.  They are Expert Input, Trend Analysis, and Technology Tracking.  These sources are available to most administrations.  Expert Input consists of querying of experts in the field of radiocommunications for their predictions.  The larger the group, and the more controlled the approach the better the resulting feedback.  Their responses will primarily be intuitive responses, but the foresight of these experts can give great insight into future spectrum activities.  Trend Analysis consists generally of an empirical extrapolation of past performance into the future.  This approach is particularly useful in considering the growth of frequency assignments in an area and predicting when action will be required to prevent spectrum congestion.  Empirical trends can be developed from other data, such as the technical characteristics of equipment, bandwidth for instance.  In some of the land mobile bands, the operating bandwidths of equipment has decreased with new developments.  The rate of this decrease can be considered when analyzing whether additional spectrum is needed for growing requirements.  If the ability to decrease bandwidth continues, it may eliminate a need to provide additional spectrum.  Tracking of technological improvements can also give insight into the future.  Technologies under development now will probably be on the market in a few years.  Following these developments in trade publications and symposiums, as well as contacting administrations where the development is taking place could help spectrum managers in considering the impact of these developments on their national spectrum use.

	Adaptation of forecasting techniques to spectrum management requires careful definition of the scope of spectrum manager forecasting responsibilities.  Because spectrum managers generally do not develop communication technology, their primary role has been to respond to current and future user needs to manage spectrum in such a way that there is a long-term optimization of spectrum use in the national interest.  Accordingly, forecasts should be based to a great extent on analysis of user predictions of spectrum requirements.  Despite the obvious utility and indeed practical necessity of relying on this approach, there are risks involved in accepting user predictions, since they may often be overstated to obtain a larger portion of the resource.  User forecasts are bound to favour the purposes of those that prepare them, and spectrum managers should only rely on user forecasts that describe their forecasting methods and assumptions, and discuss how the forecasts might err.

	To generate more useful predictions, spectrum managers can add their own forecasting insights to user inputs.  Although it would probably not be reasonable for spectrum managers to predict growth for individual users, the accumulation of user estimates, as adjusted based on spectrum manager evaluations, can provide insight into broad, future needs and assist in the allocation of spectrum.  In addition, spectrum managers can develop quantifiable trends based upon spectrum use data for all their users.

	All forecasts are risky to some degree, but decisions about future spectrum demands can be improved if they take into account well-structured and carefully analyzed predictions.  Forecasts of usage, technologies, congestion, etc., could be very helpful to the management process, particularly for spectrum allocation decisions.

3.2.1.2.2.3	International trends

	Because of the worldwide implementation of many radio systems, international trends can be crucial to plans involving future use.  In cases where the use of widely distributed equipment is involved, it makes little sense for one country to go about setting rules, for example, establishing a channelling plan, when the only available equipment is being built in accordance with different rules.  These trends can be identified through professional literature, through direct consultation with businesses or government representatives of other countries, or through participation in international conferences.

3.2.1.2.3	Inventory of available spectrum

	The other part of any inventory of the spectrum environment is the identification of available spectrum.  If the approach mentioned in § 3.2.1.3 of maintaining spectrum reserves or keeping a list of open frequencies or bands has been done, then this process may be rather simple.  The remaining task can be to direct new technologies toward these frequencies.  If this process is not carried out on a regular basis, it will be required to support any planning effort.

3.2.1.3	Supplementary approaches

	In the planning process, supplementary approaches should be considered, and employed where possible.  Greater reliance on market forces to apportion spectrum resources and increased flexibility in management approaches hold potential for relieving some of the planning burden.  Incorporating market principles into the management process, for instance, could reduce the need for continual government determinations of how much spectrum should go to the various types of radiocommunications and which proposed users should be granted the often extremely valuable rights to use the spectrum.  Increased efficiency brought about by market incentives could lessen the need for spectrum managers to alter allocations or perform detailed engineering-analyses based frequency selection.  Greater flexibility in the allocation, assignment, and use of frequencies may help spectrum managers by making the management processes more adaptable to evolving spectrum needs.

	No system of planning and forecasting will predict all requirements, systems, or services in sufficient time to ease their entrance into the spectrum environment.  If an unforeseen requirement is to be accommodated without severely straining the existing allocation structure, that structure must be sufficiently flexible to allow for the limitations of planning.

	The use of existing registers and in some cases monitoring to identify lightly used3) or unused spectrum can locate frequencies for future uses.  An inventory of such frequencies constitutes a ready resource.

	Another method to increase flexibility would be to set aside or reserve spectrum for unspecified requirements.  The availability of unused bands of sufficient size to accommodate unforeseen uses would allow for quick and simple action when conflicts arise.  Spectrum could be provided for new systems, and be withdrawn if the service failed to materialize.  One approach to creating and managing a spectrum reserve would be to identify frequency bands, or portions of bands, years before they will be available for new users, possibly opening a portion of spectrum every year or two in a different range of the spectrum4) .  This would give innovators flexibility and pre-existing users the time to vacate.

	An undesirable effect of having frequencies available as long-term reserves would be the inefficiencies associated with maintaining such reserves in the face of increasing demand.  However, the reserve approach may be preferable if it eliminates costly, unplanned displacement of other systems.  Decisions to move incumbent users for the sake of new innovative uses can be extremely costly and disruptive because spectrum managers may provide little warning of such displacements.  These costs and disruptions create strong incentives for incumbent users to resist vigorously the spectrum reallocation efforts, which can stop or substantially delay the introduction of the innovative new services.  Reserves can be useful in creating both technological and political flexibility for spectrum managers in addressing the unanticipated, but socially desirable, new uses for the spectrum resource.

3.2.2	Spectrum management system planning

	Plans for improving the management system are often as important as national plans for spectrum use.  The development of such plans closely follows the process of spectrum use plans in that the scope of any plan must first be defined, the current capability must be inventoried, future spectrum management requirements identified, other available technologies and capabilities surveyed, and then steps established to get from the current state to a position seen necessary to handle future spectrum management needs.  The scope of a particular review may cover the entire process.  On the other hand it can be limited to a specific activity or capability, such as data processing support and databases.

	The existing national spectrum management capability needs to be reviewed on a regular basis, to ensure that it can deal with the evolution of current use and technology.  Such a review occurred internationally during the 1980s and early 1990s when the ITU reviewed its structure and made major changes to enable it to continue to be responsive and to meet national needs.  In another example of an international review, the ITU brought together a Voluntary Group of Experts, during the 1990s, to develop simplified Radio Regulations.

	The review of the national spectrum management process should include such items as the regulations, analysis methods and data processing capabilities.  Changes that are required should be identified.  A plan can then be developed to improve those aspects of the national system.  The completion of a plan in this area can set in motion the step-by-step improvement of the management system.  For example, specific plans for improving computer models, data gathering and data retrieval capabilities are increasingly important.  Concrete plans are needed to put market and flexibility concepts into action.  Specific improvements to the spectrum management system and ongoing analysis and assessment tasks need to be prioritized and scheduled in accordance with available funding.

	The following areas should be regularly reviewed:

		�SYMBOL 159  \f "Wingdings"�	decision-making process;

		�SYMBOL 159  \f "Wingdings"�	regulatory procedures;

		�SYMBOL 159  \f "Wingdings"�	computer hardware and database requirements;

		�SYMBOL 159  \f "Wingdings"�	coordination process;

		�SYMBOL 159  \f "Wingdings"�	participation in international activities;

		�SYMBOL 159  \f "Wingdings"�	analysis techniques;

		�SYMBOL 159  \f "Wingdings"�	monitoring capability; and,

		�SYMBOL 159  \f "Wingdings"�	standards and type approval processes.

�3.3	Implementation

3.3.1	General

	Planning spectrum use or the spectrum management system can be performed over a short term, long term, or on a strategic basis.  Each of these implementation approaches requires a commitment to regular and in some cases, scheduled activity.  Planning ceases to be planning when it is driven by immediate crisis or consequence.  Therefore, the first step in implementing successful planning is to create a recognized process for considering issues and updating plans.  This process should include specific means for conducting short term, long term, and strategic planning.  Short term and strategic planning, in that they deal with specific or focused issues, will not fit prescribed outlines or formulas.  However, they should always delineate requirements, resource availability, policy decisions, and plan implementation.  A long term plan, on the other hand, will generally fit a standardized pattern and cover certain areas as a minimum.  These areas are outlined in § 3.3.3.

	The evaluation of the individual courses that can be chosen via the planning process will depend on the political, and economic situation.  Each administration must consider the impact of plans on its constituents, its neighbours, equipment manufacturers, service providers, and spectrum users.  Decisions must be made based on the national priorities.  Therefore, simple rules specifying how the individual factors must be considered cannot be applied.

3.3.2	Short term (within about 5 years)

	Short term planning is generally considered such because of the lack of lead-time available.  For example, the determination of a scheme of assigning frequencies for a new nationwide system for which development is underway could be considered a short term issue.  Since the system will be ready for deployment in a few years plans must quickly become actions and options are limited, particularly the choice of frequency bands.  Choices of moving existing users over a long term, for instance, is also not possible.  Nonetheless, the steps of planning are followed.  Keeping in mind this new requirement, uses of the bands under consideration must be reviewed, including the identification of unused or lightly used frequencies.  Compatibility issues with current users should be analyzed and interested parties queried for suggestions concerning the best approach to accommodating the new use.  Coordinating or negotiating committees may be required to help resolve conflicts.  Modification to system design or limitations in operation may be recommended to enable implementation of the new system.  Political, economic and operational factors should be considered, along with international agreement that may guide or limit national choices.  Analytical tools such as frequency assignment models may be used to set up an assignment plan.

	Most short term plans will result in some sort of decision document stating the selected course of action and milestones required to achieve the objective.

	In the short term, the inflexible environment becomes a primary consideration.  Therefore, the short term plan must lay out a process of fitting into the existing environment.  However, the implications of short term planning are still, in most cases, long term, because the new spectrum use, or the new spectrum management capability will be around for a long time. 

3.3.3	Long term (within about 10 years)

	Long term planning on the other hand has a great deal of flexibility.  Current uses may, in accordance with their natural obsolescence, be moved to other bands or locations.  Characteristics can be changed through revised standards or channelling plans.  Spectrum management techniques can be altered to a greater extent when databases can be restructured, new services defined or old ones redefined, or new approaches to management developed, for example.  Such things cannot be accomplished in the short term.

	Long term planning and updating of the established plans must be broad in scope if they are to take all possible directions into consideration.  It is necessary to review the plan regularly in light of economic, political, and technological considerations even though not all portions of the plan will need to be updated.  Usually, with an existing long term plan, portions are updated when identified within the review, not when needed to deal with a specific activity going on within the radio community.  With respect to a spectrum use long term plan, current, future and forecast uses across the spectrum must be taken into account since the migration of some uses to another may be necessary.  Long term costs and national priorities must be reviewed.  The direction of neighbours and trading partners should be understood.  New approaches to spectrum management are often considered within this type of planning.

	From the standpoint of the spectrum itself, a national table of allocations serves as the primary long term plan for spectrum use.  Each administration should have a table that it and its constituents recognize as the guide for implementation of radio services.

	Developing countries, particularly, may choose to focus on steps for upgrading the national radiocommunications infrastructure which will often involve establishing or improving the spectrum management structure and capability.  It may also include a plan for implementation of radio technologies and a national policy on the role of private enterprise in developing the national communications system.

	The following outline indicates many of the areas that should be covered in a long term plan.  However, the plan need not be limited to these areas.





SPECTRUM USE PLAN



Spectrum Use Objectives - Objectives for meeting of requirements of users in accordance with national policies, for example:

	�SYMBOL 159  \f "Wingdings"�Safety and Law Enforcement

	�SYMBOL 159  \f "Wingdings"�Commerce and Transportation

	�SYMBOL 159  \f "Wingdings"�National Security

	�SYMBOL 159  \f "Wingdings"�Broadcasting

	�SYMBOL 159  \f "Wingdings"�Education



Spectrum Resource

	�SYMBOL 159  \f "Wingdings"�National Table of Frequency Allocations

	�SYMBOL 159  \f "Wingdings"�Lightly or Unused Bands, and Shortages



Spectrum Requirements

	�SYMBOL 159  \f "Wingdings"�List of Frequencies in Use

	�SYMBOL 159  \f "Wingdings"�Future Requirements

	�SYMBOL 159  \f "Wingdings"�Emerging Technologies

	�SYMBOL 159  \f "Wingdings"�Forecasts

	�SYMBOL 159  \f "Wingdings"�International Trends



Spectrum Availability

	�SYMBOL 159  \f "Wingdings"�Government File Data

	�SYMBOL 159  \f "Wingdings"�Measured Data



Long Term Plan



Schedule of Activity and Milestones

�

SPECTRUM MANAGEMENT SYSTEM PLAN



Authorities

	�SYMBOL 159  \f "Wingdings"�Radiocommunications Law

	�SYMBOL 159  \f "Wingdings"�Delegated Authority

	�SYMBOL 159  \f "Wingdings"�Regulations and Procedures



Spectrum Management Functions

	�SYMBOL 159  \f "Wingdings"�Policy Development

	�SYMBOL 159  \f "Wingdings"�Enforcement and Regulation

	�SYMBOL 159  \f "Wingdings"�Licensing and Fee Collection



Spectrum Engineering and Computer Support

	�SYMBOL 159  \f "Wingdings"�Equipment Standards

	�SYMBOL 159  \f "Wingdings"�Channelling Plans

	�SYMBOL 159  \f "Wingdings"�EMC Models

	�SYMBOL 159  \f "Wingdings"�Engineering Analysis Methods

	�SYMBOL 159  \f "Wingdings"�Computer Hardware and Software



International Activities

	�SYMBOL 159  \f "Wingdings"�Strategies for Participation in ITU,                

                  Other International Fora

	�SYMBOL 159  \f "Wingdings"�International Agreements

	�SYMBOL 159  \f "Wingdings"�Coordination Along Borders



Resource Requirements

	�SYMBOL 159  \f "Wingdings"�Source of Funding

	�SYMBOL 159  \f "Wingdings"�Personnel Resources

	�SYMBOL 159  \f "Wingdings"�Future Needs



Schedule of Activity and Milestones

��

3.3.4	Strategic

	Strategic planning can be considered a reasonable method of long term planning that simplifies or scales down the level of ongoing effort by identifying a small number of key issues that require planning attention while assuming that the vast majority of activities can proceed on the current course.  In this case, the important aspect that is different from long term planning is that a process for identifying the key issues must be established.  If an administration has more than one agency involved in spectrum management, then the process of issue identification must be recognized by all groups and the selection of the issues must be agreed.

	The benefit of strategic planning is that it lessens the need for continuous broadly aimed activity and focuses on a few issues.  This decreases the manpower levels required to develop the plan and avoid time being spent considering issues that may not need to be dealt with.  Generally, only a few issues at any particular time require resolution and planning.  Therefore, the frequent update of a broad long term plan is often unnecessary.  Instead, a few issues can be dealt with in this strategic process.

	Except for the narrowing of the focus, the same steps apply that are part of other planning activities.  First current and future requirements must be identified.  Approaches to resolution of the issue must be developed and analyzed.  Recommendations from concerned parties should be sought, including recommendations and concerns from other administrations who may be affected.

3.4	Summary

	Planning is a process that must precede the efficient and effective conduct of any activity, be it business or government.  Immediate resolution of issues generally means that the best solutions are no longer available.  Spectrum planning is no different.  Optimum solutions require a forward looking perspective that give adequate time to consider all the factors involved.  Planning, however, requires the establishment of, and the commitment to, processes to carry it out, because crisis situations can always divert attention from long term tasks. Both short term and long term  planning  are an absolute necessity for management of the spectrum that satisfies dynamically changing spectrum requirements.
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2) The term "requirements" is intended to be a general term for current and future spectrum needs, incorporating

    concepts of capabilities required, systems and their characteristics, and associated frequencies.

3) In this case, the term "used" denotes having been assigned. 

4) Ten years is an example of a reasonable number. The actual cycle could be governed by the natural obsolescence identified for equipment for that band.
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