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[bookmark: _Toc207186485]1-Chapter 1: Introduction

The frequency spectrum is one of the national capitals and resources of every country, which has a great social, cultural, political and economic value due to its use in establishing radio communications.
The growing use of radio waves in all types of public and private telecommunication networks is inevitable and even the use of the energy of these waves in industrial, medical and domestic matters has become common and normal. Along with the growth beyond the predictions regarding the various applications and technologies of radio communication, the mobile broadband data traffic has also grown day by day.
The emergence of new communication and information technologies and their need for the frequency spectrum has drawn more attention to the issue of frequency spectrum management and short-term and long-term planning for its optimal use, hence, various countries have developed programs known as Spectrum Outlook, which is a kind of structured spectrum roadmap.

[bookmark: _Toc207186486]2-Chapter 2: General description of spectrum outlook

The continuous advancement of technologies and their increasing use have created tremendous opportunities for economic and social development. Access to frequency spectrum is vital for the development of telecommunications networks and for meeting the growing demand for services. As a limited and valuable national resource, it is widely used in all areas of radio communications, including fixed, mobile, satellite communications, public broadcasting and navigation operations. It is also used in the daily operations of services, including scientific exploration, such as weather forecasting and environmental monitoring and satellite communications. Increasing the benefits of spectrum utilization requires its efficient use to maximize the benefits of society. Given the quantitative and qualitative diversity of frequency spectrum applications across economic activities and governance of the country and the increasing expansion of these applications, despite the limitations of the frequency bandwidth that can be assigned, the frequency spectrum must be managed appropriately.

[bookmark: _Toc207186487]2-1- Aim of preparing spectrum outlook

In order to ensure the effective use of the frequency spectrum in achieving the objectives, spectrum outlook for many applications must be carried out taking into account economic considerations and demand and market conditions. Effective and efficient management of the frequency spectrum in order to maximize, fairly and cost-effectively benefit the segments and units of society and businesses from its benefits by ensuring the establishment of stable sovereign radio communications of the country is an important goal.
The development of information and communication technology also increases the gross domestic product. The share of information and communication technology development in the gross domestic product in developing countries is even greater than in developed countries; on the other hand, the development of information and communication technology is highly dependent on the availability of sufficient frequency spectrum. In addition, spectrum is one of the main sources of income generation for countries. Spectrum is a key component required by industry towards automation and extensive data exchange in production technologies in order to increase productivity and improve process efficiency; Radio communications equipment and radio connectivity are therefore key enablers of businesses in many sectors of the economy, increasingly driving the development of new products, services and work environments. They also enable companies to be more efficient, productive and innovative, leading to better and more cost-effective products and services.
The overall objectives of spectrum management may include the following:
· Allocate spectrum for government, industry and commercial sectors and ensure the availability of spectrum for critical public services such as safety and security services,
· Improve the efficient and optimal use of spectrum resources through the adoption of advanced spectrum allocation, management techniques and licensing processes based on operational requirements and technical and economic feasibility,
· Provide affordable and reliable telecommunications services for personal and commercial use,
· Prevent and eliminate interference among spectrum users and protect life and property,
· Protect and develop effective competition,
· Ensure flexibility and adaptability and ease of access to spectrum resources in response to technological developments and economic, social and market factors,
· Plan for future needs and manage and monitor the use of spectrum resources in accordance with legislative and public policy objectives and international agreements,
· Promote innovation, research and development of new techniques/services/applications based on radio communications as well as support the dissemination of information and educational and public entertainment,
· Coordinate and develop balanced national spectrum and radio communication policies and programs in broad consultation with all stakeholders and the public,
· Protect national interests in line with global spectrum coordination, together with coordinated spectrum policies and the use of cooperation with regional and international organizations and in compliance with commitments and treaties, including those of the ITU,
· Interference management: Take necessary measures to avoid interference between radio systems,
· International commitments: Fulfill international commitments established by the ITU Laws and Radio Regulations,
· Demand satisfaction: To meet the demand for access to radio spectrum by all users,
· Rational allocation: Ensure the rational allocation of spectrum to support safety, social, economic, security and defense requirements in accordance with national policies,
· Create an active and dynamic environment: To protect existing services, while allowing the introduction of new services and technologies.
[bookmark: _Toc207186488]2-2- Benefits of spectrum outlook

Effective spectrum management can help reduce the digital divide and access to telecommunications and radio services across the country. Increasing access and improving its quality in the field of radio technologies is essential to address the economic and social gaps resulting from unequal development between social groups. Achieving this will ultimately lead to combating poverty and discrimination, by increasing connectivity, especially in rural areas and those with low population density and underprivileged areas. Other benefits of the spectrum perspective include the development of social justice, the development of the digital and knowledge-based economy, the development of somatization and the realization of e-government. Spectrum management is also effective in various other sectors and will change the way people access resources in areas such as health and wellness, transportation, education, agriculture, urban services and smart cities, etc. and will create tremendous impacts. Another important benefit of optimal frequency spectrum management is the reduction of radio interference, which leads to the provision of better-quality services for end users. Also, considerations of radio interference at the border of neighboring countries are important issues that can be improved with optimal management of the frequency spectrum.
[bookmark: _Toc207186489]3- Chapter 3: Proposed priorities

The frequency spectrum is planned and used for various radio services and applications in accordance with international and domestic radio requirements and regulations and guidelines of the World Telecommunication Union (ITU). According to the provisions of the Constitution and Convention of the International Telecommunication Union, member countries are required to coordinate with the frequency allocations contained in Article V of the International Radio Regulations and to observe equal access rights. However, the national allocations of each country may differ from the international allocations contained in the International Radio Regulations, provided that this does not cause problems for other countries that are in compliance with the International Table of Frequency Allocations or interstate agreements.

[bookmark: _Toc207186490]3-1- Introduction

In the development of the spectrum outlook document, priority services and applications corresponding to them have been considered. The criteria for selecting services or applications considered in this document are:
· Relevant radio sections of the upstream documents of each country;
· The status of requests for services or applications based on radio communications in each country;
· Relevant potential and actual challenges;
· Approaches and positions of authoritative international forums such as the World Radio communication Conference (WRC);
· The growing trend of related technologies in the world;

[bookmark: _Toc207186491]3-2- Priority radio services

Taking into account the indicators mentioned in the previous section and their weighting in the spectrum perspective document, several radio services could be considered. The selection of these services does not mean that other services are less important, and in future updates of this document; the scope of services and their corresponding applications will gradually increase, if necessary. In this document, as editor’s experiences four priority radio services should be suggested. These services include mobile, fixed services, mobile satellite and fixed satellite. In continue, about these services more information is inserted:

[bookmark: _Toc207186492]3-2-1- Current status of Services and Global Status in Services 

a. Mobile Service (MS)

In the mobile service, the two major applications of international mobile communications are IMT and crisis management and public protection in the form of a PPDR radio network, which will be discussed below.
The state of global developments in the field of IMT application: The expansion and development of IMT application is the most significant development that has occurred in the field of mobile services at the global level today. Currently, competition has arisen in all developed countries to make the spectrum required for 5G available. There is a consensus that 5G requires low frequency bands (less than one GHz) for greater coverage, medium frequency bands (1 to 6 GHz) for higher speeds to cover a specific area, and high frequency bands (more than 24.25 GHz) for high data transfer speeds.
b. Fixed Service (FS)
Global Status of Fixed Services: Today, one of the main applications of fixed services is as a cellular network backhaul. Fixed links (also known as fixed radio links or microwave links) are used to carry voice or data traffic between two fixed points. These links are considered as an alternative or support for other transmission media such as optical fibers. Fixed links are usually faster and cheaper to deploy than optical fibers. Given that in the near future a large part of backhaul applications will be provided by optical fibers, most of the frequency bands associated with these links will be concentrated at the edge of the network instead of being used for backhaul.
The growing demand for cellular networks and the need to access adequate bandwidth, especially in the frequencies used for fixed radio transmission systems, have led to issues such as spectrum sharing. In the past few years, although the number of fixed links in use has decreased, the total frequency bandwidth used by each of these links has increased significantly. Today, with the decrease in the number of fixed radio links in the frequency range between 10 and 38 GHz, the number of these links in the frequency range between 70 and 80 GHz is increasing. Also, the number of links with channel bandwidths up to 28 MHz is decreasing and the number of links with higher channel bandwidths is increasing. In addition, there is a significant decrease in the number of fixed links used by mobile network operators and an increase in the total number of fixed links used by other sectors.
Other issues that could have an impact on the future outlook, given the needs of mobile operators using fixed links, include the move towards radio signal processing in data centers instead of site towers and the use of small cells.
According to reliable international statistics, the use of data transmission applications based on fixed wireless technology has grown significantly in recent years. Along with the introduction of 4GFWA, the introduction of 5G-based FWA equipment has become the mainstream of the market, and statistics show that it has gained a suitable share of the equipment supply market in this area. The supply of user-side equipment in 5GFWA technology in the millimeter wave frequency ranges has also seen acceptable growth.
c. Fixed Satellite Service (FSS)
Global Status of Developments in the Fixed Satellite Service: In addition to the inherent use of the fixed satellite service for fixed satellite communications and public broadcasting satellite service feeder links, there is a great deal of interest in its use for non-fixed applications in geostationary satellite (GSO) and non-geostationary satellite (Non-GSO) orbits. These applications include earth stations on ships (ESV), earth stations in motion (ESIM), high density fixed satellite systems (HDFSS), which sometimes require reliable and continuous communication channels.
The fixed satellite service market is expected to grow significantly during the period of the spectrum outlook Document due to the increasing widespread use of data communications and the increasing demand for high-speed internet. Also, due to the increasing demand for high-power connectivity and oil and gas industry networks, growth opportunities have been provided for the major players’ active in the global FSS service market. High investment and increasing use of fiber optic transmission cables are the main factors restraining the adoption of fixed satellite services. Also, strict regulations regarding the market and limited orbital positions can also affect the entry of new players into the studied market.
The increasing penetration of 5G is expected to further boost the growth of FSS during the implementation period of the Spectrum outlook Document. Since 5G connectivity uses geostationary satellites for communication, the FSS market is expected to grow as the use of 5G connectivity increases among users. Research and studies have also been conducted on sharing the 28 GHz band between new 5G radio cellular systems and FSS.
d. Mobile Satellite Service (MSS)
Global Status of Mobile Satellite Service Developments: In today’s era, the demand for seamless communication and information sharing has increased, and Mobile Satellite Service plays a key role in this global connectivity. Satellite services (MSS) include communication satellite networks and associated ground stations that provide voice, data, and messaging services to mobile terminals of mobile subscribers and portable devices. Unlike terrestrial communication networks that rely on fixed terrestrial infrastructures such as cellular networks and fiber optic cables, MSS operates independently of terrestrial infrastructures.
This feature enables MSS to provide communication services to remote and inaccessible locations when conventional communication networks are unavailable or disrupted. The service has a wide range of applications including voice communications, data communications, tracking and surveillance, maritime communications and aeronautical communications. By integrating innovative standards and technologies, a global ecosystem of services can be provided in narrowband mobile satellite service with 5G.
Also, with the implementation of standards, the entry of devices into the market, and the need for users to recognize the benefits of mobile satellite service capabilities, the demand for this service will increase.
[bookmark: _Toc207186493]3-3- Priority frequency bands 
The prioritization of frequency bands allocated to fixed, mobile, fixed-satellite, and mobile-satellite radio services could be considered at different levels.
Level One: This level includes frequency bands that are released and assigned as needed. These frequency bands usually include those that have been determined based on previous surveys and studies and have been evaluated from various perspectives, including standardization, infrastructure accessibility, alignment with global developments and operator needs, and similar matters, and a final decision has been made on them.
Level Two: This level includes frequency bands that require technical, regulatory, and economic and ultimately designation studies and reviews to be promoted to Level One. Activities under this level are based on identifying domestic needs, including reviewing technical standards, reviewing current and potential applications of these frequency bands, international coordination and economic valuation. Frequency bands with Level Two can be considered for planning, designation, liberalization and assignment during the years of implementation of the Outlook Document, taking into account all aspects.
Level Three: Countries can include continuous monitoring and observation of global developments on their agenda during the years of implementing the outlook document.

[bookmark: _Toc207186494]3-3-1- Technical review of frequency bands

After prioritizing frequency bands into different levels, several major action categories are foreseen for each frequency band: assignment, liberalization, planning, technical and economic review, and monitoring.
In some cases, in addition to these several measures, for instance negotiation, engagement with stakeholders and operators of frequency bands will be required, which is likely to affect the timing of the aforementioned measures. These several measures are briefly described as follows:
Monitoring and surveillance:
This action is carried out due to technological developments in the field of radio communications or similar cases at the international level and may be allocated in future programs and based on future international decisions. Reputable companies and domestic/international suppliers are studying, examining and producing prototypes to provide commercial products in frequency bands, in which case, the organization will put the issue of monitoring and surveillance of international developments on the agenda, taking into account the latest domestic market situation in the country in these frequency bands.
Technical and economic review: 
This action is included in the planning and agenda when a frequency band is considered for various reasons, including domestic needs or international developments and similar cases, and a more detailed technical and economic review becomes necessary to determine its assignment. Unlike the monitoring and surveillance action that follows global procedures, this action considers the radio service or application in question from a technical, economic and operational perspective. In this case, the organization can make the necessary predictions to carry out research activities.
Planning:
If a final conclusion is made in interaction with the operators regarding frequency bands that require technical and economic review, the organization will make the necessary planning for the next set of measures.
Liberalization:
This action is put on the agenda when, based on comprehensive studies conducted by the organization from the perspective of monitoring international and regional developments, technical, economic and administrative studies, and simultaneously identifying domestic needs through interactions with operators, it has concluded that the desired frequency band should be withdrawn from the current radio service/application for the purpose of allocating/designating it for a new radio service/application.
 Assignment:
This action is put on the agenda when technical, economic and frequency band release studies have been carried out in advance and the implementation processes related to the assignment of the frequency band must be carried out. It should be noted that issues such as the initial valuation of the frequency spectrum to determine the royalty and also the selection of the appropriate assignment method are among the issues in relation to which the organization will take the necessary measures.
[bookmark: _Toc207186495]3-3-2- Assignment of frequency bands

The main application of this service is related to the use of International Mobile Telecommunications (IMT). Another application of interest is crisis management and public protection, which are addressed in this section of the document.
This section presents the frequency bands which take from the ITUR Recommendation M.1036 (Version 7) for which specific actions according to their priority level, can be considered in spectrum outlook document, taking into account the application of IMT:
• 698-790 MHz
• 790-862 MHz
• 1427-1518 MHz 
• 1980-1710, 2010-2025 and 2110-2170 MHz
• 2690-2500 MHz 
• 3800-3600 MHz 
• 3800-4200 MHz 
• 4800-4400 MHz 
• 4990-4800 MHz 
• 7025-7125 MHz 
• 24.25-26.5 GHz, 26.5-27.5 GHz and 27.5-29.5 GHz

[bookmark: _Toc207186496]4-Chapter 4: Future approach in radio communications

By understanding the technological approaches and trends in the field of radio communications, the identification of their spectrum requirements and requirements will be enriched. In addition to new technologies in radio communications, new approaches in frequency spectrum management with the aim of optimizing the management of this limited national resource are also important issues that will affect the spectrum landscape.

[bookmark: _Toc207186497]4-1- Introduction

The strategic document of the spectrum outlook of each country is prepared for a period of several years and with the active and maximum participation of the frequency spectrum operators. It will be enriched by understanding the technological approaches and orientations in the field of radio communications and identifying their spectrum needs and requirements. In addition to new technologies in radio communications, new approaches in frequency spectrum management with the aim of optimizing the management of this limited national resource are also important issues that will affect the frequency spectrum outlook.
Regulators, taking into account technological developments in the field of radio communications, as well as new frameworks and approaches in frequency spectrum management, and taking into account the opinions of experts in this field in the frequency spectrum expert working group, consider future approaches in the field of radio communications in this part of the document. In order to upgrade to the fifth generation of regulation, each country needs continuous participation and interaction with universities, research and study centers in this sector. Hence, some of the most important new radio technologies that are effective in the frequency spectrum management process are listed.

4-2- New radio technologies	

In this area, technology neutrality is of great importance because it enables a smooth migration from one technology to another. In order to maximize the benefits of spectrum resources, restrictions that limit the use of spectrum to specific technologies must be removed.
Spectrum management plays a critical role in the allocation of services, the definition of technical specifications and the exploitation of various services and technologies in a country and has the power to influence the pace of technology deployment. New technologies not only use new frequency bands, but also bring technical advances that enable more efficient use of existing spectrum. Understanding these advances and their impact on regulatory frameworks is important. Consultation and regulatory review processes on spectrum allocation provide opportunities for industry stakeholders to address issues of interference or sharing. Regulators should recognize and embrace the need for flexible frameworks that facilitate the deployment of spectrum for new applications. 
Effective management of demands for spectrum, which are competitive in nature, is essential to maximize the use of limited resources and to realize consumer benefits and the social and economic objectives associated with these technologies. Spectrum sharing, whether in licensed or unlicensed areas, can help expand the market, promote competition between providers and facilitate the loading of data on telecommunications networks. These benefits increase consumer choice and enable the adoption of new and more efficient telecommunications technologies. Once frequency bands have been allocated, regulators should use flexible regulatory approaches to optimize efficiency among services of a competitive nature. This ensures optimal use of spectrum resources and allows for the coexistence and success of different services in the allocated spectrum.
There are no physical restrictions tying specific spectrum to specific technologies. Pre-designated technology creates a single market, even where none existed before. Most spectrum allocated for commercial services is licensed, and licenses determine whether operators can implement a standard or are limited to a specific technology. Neutrality in this context facilitates technological competition, research and innovation, and allows operators to implement advanced services without moving to new bands. Licenses do not specify wireless service technologies or a specific service. Service neutrality allows any service to be offered, removing unnecessary restrictions on the provision of mobile services. Neutrality also facilitates the adoption of new technologies, spectrum auctions and spectrum trading, and simplifies the regulation of short-range devices (SRD).
4-3- Spectrum management	

The increasing use of radio-based technologies and the socio-economic development opportunities that they provide highlight the importance of the radio frequency spectrum and national spectrum management processes. Technological advances have created a variety of new applications for spectrum, thus generating greater interest and demand for scarce spectrum resources. The increasing demand requires that spectrum be used more efficiently and, therefore, spectrum management processes be implemented more effectively.

The ITU international treaties recognize that the use of radio frequency spectrum is a matter of national sovereignty ,but that regulation is necessary for its efficient use. In fact, these treaties are the basic international instruments through which governments commit to respecting customary rules for spectrum use, aiming at efficient use and fair access.

In this regard, SATRC Members will work with universities, research centers, and knowledge-based companies to identify technological approaches in radio communications. Some of the most important new radio technologies that are influential in the frequency spectrum management process include: 6G, private cellular networks for industrial applications, non-terrestrial networks (NTN), direct communication with smartphones, etc.
The wireless technology sector is experiencing rapid and continuous advancements. This advancement has led to the availability of new wireless technologies to consumers and businesses. To plan and implement the best wireless technology, SATRC countries have considered numerous spectrum management strategies and methodologies. However, this has become a challenging issue due to the rapid pace of technology and service development. Furthermore, the implementation of spectrum management and allocation frameworks often takes a significant amount of time to take effect. 
For existing and emerging technologies and applications, appropriate and sufficient spectrum must be allocated to ensure technical and economic efficiency. Proper planning is essential to meet the increasing demands of wireless technologies in terms of user experience and quality of service. As new technologies are evolving at a rapid pace, a responsive spectrum management and planning framework is needed that allows operators to move spectrum, plan and implement in a timely manner. Such a framework, also called a spectrum roadmap, is an evolving document that is under constant review and update.
A spectrum roadmap is essential to ensure that sufficient spectrum is available to meet the growing demand for mobile services. The development of a spectrum roadmap is required for SATRC members to anticipate the future and increase confidence in future allocation plans of regulators and spectrum management, therefore, it is essential to assess the current spectrum management practices in SATRC countries and review them for further improvement through the preparation of a spectrum roadmap. 
The process of developing a national spectrum roadmap cannot be separated from the current spectrum management practices. SATRC countries implement different policies and strategies for spectrum management. In some of these countries, significant management delays have been observed when integrating new technologies and related frequencies into national policies; therefore, it is crucial to assess and review the current spectrum management practices in SATRC countries to develop a structured spectrum roadmap. A spectrum roadmap coordinated among SATRC members will assist regulators not only in national spectrum management but also in regional coordination and cooperation. This study assesses the current practices of the spectrum management framework in SATRC countries. The study included analysis of spectrum allocation, spectrum allocation methods, spectrum pricing, spectrum monitoring, institutional framework, etc. in SATRC countries. The study also emphasizes the necessity of spectrum roadmap to address the growing demand for mobile services and forecast and plan for future spectrum allocation in the SATRC region.

5- Chapter 5: Spectrum outlook 	

5-1- Background	

In this section, the experiences of the member countries of the South Asian Telecommunications Regulatory Council, as well as Iran and other countries, have been examined about spectrum outlook.
[bookmark: _Toc207186502]5-1-1- Qatar:

In Qatar, the Communications Regulatory Authority (CRA) is responsible for regulating and managing all spectrum use. The administration has published its short-term spectrum vision for the period 2020-2022 in the form of the draft Qatar Spectrum Vision 2022. The purpose of this draft is to provide a public consultation and an opportunity for stakeholders to provide their views and comments on it. In this document, the CRA presents its spectrum management priorities through a three-year vision and expects such a vision to cover the prioritization of spectrum issues in the short term. The objective of the Qatar Spectrum Vision 2022 document was to provide an overview of the CRA’s approach and planned activities related to meeting the expected demand for commercial mobile services, satellite services, public broadcasting services and special events programs over a three-year period. The CRA also intends to provide stakeholders with an overview of spectrum management activities and projects, including updating the National Frequency Allocation Plan, reviewing the QoS costs of mobile networks as well as spectrum usage, providing a mechanism for auditing quality of service, and highlighting strategic spectrum projects.

The Qatar Spectrum Vision 2022 is guided by the objectives set out in the CRA Radio Spectrum Policy and, drawing on valuable international experience, by the principles of promoting the economic and social benefits arising from the use of the entire spectrum, providing a transparent and predictable approach to spectrum management, ensuring the optimal and efficient use of radio spectrum in accordance with international best practices in order to advance public policy objectives.


[bookmark: _Toc207186503]5-1-2- UAE (2020 to 2025):

The UAE regulator TRA has prepared a spectrum vision for the period 2020-2025 based on the future needs of wireless communications, the evolution of wireless technologies, market demand, changing lifestyles, and smart and connected living. In preparing the UAE spectrum vision, TRA has taken into account the following considerations:
· Adhering to the key principles governing all TRA activities, as outlined in the Radiocommunications Policy.
· Achieving TRA’s objectives for spectrum management as outlined in the Radiocommunications Policy. 
· Assessing local and global demand and technology trends and understanding the key future challenges that could impact spectrum management in the country.
· Study international experience in developing forward-looking spectrum strategies, and in particular other developed spectrum vision documents in leading countries such as Australia, Canada, Ireland, New Zealand and the UK
· Engage with industry and receive feedback from industry stakeholders at a public consultation held in October/November 2019.
The main objective of presenting the UAE Spectrum Vision is to provide assurance to industry regarding the availability of frequencies to meet future demand. It also provides assurance to current spectrum users that the spectrum will continue to be available to meet their needs. This will enable users to make informed long-term decisions and as a result, technology advancements in the UAE market will develop and mature. Although TRA has set a five-year horizon for the “UAE Spectrum Vision”, it may review some aspects of the plan from time to time during the period 2020 to 2025.
Regulators around the world are exploring new spectrum planning approaches to maximize spectrum efficiency, enable new uses and, where appropriate, more dynamic and adaptive spectrum allocation and use, including shared spectrum use enabled through databases or SAS spectrum access systems. 
Dynamic spectrum access methods are explored in ITU-R SM.2405. Under current regulations, the TRA's objective is to ensure the efficient allocation, assignment and use of spectrum in the UAE. According to the TRA, the rapid development of new technologies requires a dynamic and flexible approach to spectrum planning, taking into account the needs of the UAE market.
TRA has identified from the response to the public consultation on the draft Spectrum Vision published on 30 September 2019 that a number of stakeholders are calling for greater use of spectrum sharing approaches in some bands. Over the next five years, TRA will review the feasibility of implementing the identified relevant approaches and, if necessary, consider the need to make changes to the UAE spectrum planning framework to allow for greater flexibility, the use of new spectrum sharing approaches and/or other emerging spectrum planning approaches. If future spectrum planning approaches require changes to the UAE’s legal and regulatory framework, TRA will identify the necessary revisions to enable the identified actions. 
One of the considerations that TRA will reflect in its future studies on future planning approaches in the UAE is that spectrum planning approaches are typically market-driven. For example, several approaches have been taken to share spectrum in some markets, such as the Citizens Broadband Radio Services (CBRS) approach used in the 3.5 GHz band in the United States, or the “licensed shared access” approaches used in the 2.3–2.4 GHz band in some European markets. These have been market-specific initiatives with limited scope for regional and/or international coordination of approaches. 
While TRA could model the outlook for other countries, it is necessary to conduct a thorough review of the UAE market to identify new planning approaches and, if necessary, suitable bands for shared use.

[bookmark: _Toc207186504]5-1-3- UK:

UK’ relevant document first sets out the wider context for spectrum use in the country, including what radio spectrum is, how Ofcom manages it and how it is used in the UK today. It then provides an overview of current spectrum projects and the spectrum bands under consideration, including how this work fits into the spectrum management strategy. Demand for spectrum is constantly changing, technological advances are opening up opportunities to make better use of this limited resource, and wider market developments may impact on the use of wireless technologies. It identifies some of the key markets and technology trends that Ofcom should consider in planning its future activities. It also outlines the challenges and opportunities that this may present for spectrum management work.
Finally, given these challenges and opportunities, and the use of innovation in the use of spectrum, it has considered areas of future work that will be important in building on current practice and delivering a spectrum management strategy. As it sets out its strategy to maximize the value of spectrum in the UK, it will also work with government, including considering their role in delivering a wireless infrastructure strategy for the UK. The regulator welcomes feedback from stakeholders and interested parties on this roadmap. Current projects are already underway and will be the subject of separate consultation processes.
This document addresses issues such as how spectrum is used in the UK, how spectrum is accessed and licensed in the UK, access to spectrum, current priority projects at Ofcom, key market and technology trends, the increasing need for network flexibility, increasing demand for spectrum, the growing role of satellite networks in the delivery of terrestrial services, a changing role for fixed terrestrial links, the growing role of wireless connectivity in the digital transformation of the industry, a potential shift towards general purpose network technologies, spectrum availability and opportunities for improved spectrum management, the shift to higher frequencies, interference management technologies and spectrum sharing, advances in antenna technology and greater access to real-world data and improvements in modelling capabilities.
Given the trends outlined above, and the implications for spectrum use and management, the UK has identified a set of proposed future work areas that it sees as a tool to deliver its spectrum vision, with particular attention to activities that relate to three areas of greater focus for the UK: supporting wireless innovation, licensing aligned with local and national services, and promoting spectrum sharing. Some of these activities will become ongoing, planned work that will help inform future policy development and will be reviewed and refined as the roadmap is updated. Others focus on more specific challenges and opportunities and will initiate specific projects. Current work is already taking account of some of the trends identified in the previous section. For example, improving propagation models is taking into account some aspects of the impact of climate change on signal propagation.
The current UK spectrum activities and projects are shown in the figure below:

[image: ]
Figure 1: The current UK spectrum activities and projects





[bookmark: _Toc207186505]5-1-4- France:

Given that France is one of the industrialized and developed countries in the world, the telecommunications market in France, like many other countries, began its restructuring and privatization process in the 1990s, and then, with the arrival of investors, France gradually became one of the most developed countries in terms of developing telecommunications and radio services over the course of 20 years.
France is one of the leading countries in spectrum allocation in the development of all three technologies, 3G, 4G and 5G. This document covers issues such as the position of frequency spectrum management in France, the executive of frequency spectrum management in France, the duties of ANFR, frequency spectrum holders in France, the position of license holders, the national frequency spectrum table in France, some French measures in organizing and planning the frequency spectrum, the status of mobile frequencies, and the planning of the Olympic Games.
Some of the actions taken by France in a 2020 report on the organization and planning of the frequency spectrum, along with a frequency summary table, included an overview of the events and developments in the most important frequency bands in France and the role of ANFR in it. The status of mobile band allocation in France is shown in the figure below:
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Figure 2: The status of mobile band allocation in France
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5-1-5- Russia:
The Russian telecommunications regulator has announced that in the frequency spectrum strategy, on the one hand, the regulator wants to help mobile operators in creating access networks and on the other hand, it wants to shape competition among operators. In the meantime, both current services should be taken into account and the space for providing new services that the operator has not yet moved towards should also be considered. In the case of Russia, the regulator of this country has prioritized two goals over other goals and has announced that:
1- It wants to upgrade its industry and therefore, unlike countries that have allocated the 3.5 GHz band to the fifth generation of G5 communication networks, it has considered the 4.8 to 4.99 GHz band as the middle band for G5.
2 - All 5G operators in Russia must use Russian-made equipment, which will increase the operators' costs and make their services more expensive than others. For this reason, the regulator is seeking to help operators reduce their costs. To this end, one of the strategies set out in the Russian frequency spectrum is the joint use of spectrum by operators. In this strategy, operators are encouraged to invest jointly in acquiring and using frequency spectrum, but one of the main challenges in this area is the competition of small operators against large operators, who may not be able to perform properly in this competition and be excluded from the competition. However, the Russian regulatory policy and policy regarding frequency spectrum is more in the field of joint use of spectrum.
Frequency spectrum and 5G prospects in Russia: The spectrum landscape in Russia is not well defined. For this reason, the GSMA, in a report published in 2020, examined the appropriate frequency bands and their impact on the 5G prospects in Russia. The report noted that the regulator should allocate sufficient frequency spectrum in the most appropriate band to operators so that operators can provide cost-effective 5G services. Currently, in Russia, the 3.5 GHz range is not available for mobile networks due to its use for satellite services, and the 4.8 to 4.99 GHz band is used as an intermediate band for 5G. Such an approach is also in place in Taiwan, China, Hong Kong and Japan, where they have used the 4.8 GHz band as a supplementary band in local private networks. The Russian regulator has announced that it is waiting for the WRC-23 event to be held and use the results of this event to decide on 5G bands. The 5G landscape in Russia at a glance is shown in the figure below:
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Figure 3: The 5G landscape in Russia at a glance

[bookmark: _Toc207186507]5-1-6- Ireland:

The Communications Regulatory Commission is the statutory body responsible for regulating the electronic communications sector and also manages the radio spectrum in Ireland. The management of radio spectrum resources in Ireland is responsible for ensuring the effective management and efficient use of radio spectrum. This is an important role as radio frequencies are used to deliver a wide range of communications networks, services and applications for the benefit of society. While the value of wireless networks in everyday life is becoming more apparent, sectors that rely on radio spectrum continue to make a valuable contribution to the Irish economy. The Irish regulator conservatively estimates that the use of radio spectrum directly contributes €2.4 billion to gross value added. Radio spectrum also makes a significant contribution to employment in Ireland, directly supporting 19,000 jobs. The effective management and efficient use of radio spectrum will remain important in the years to come. This report sets out the work plan and priorities of the Irish regulator as the Irish spectrum manager for the period 2022-2024.
The Irish regulator has stated in its strategy that the availability of spectrum is essential for the entry and expansion of many operators in the electronic communications markets. Various factors that will influence the radio spectrum work plan for the years 2022-2024 are discussed, these include international radio spectrum harmonization, harmonization decisions with the European Commission, technological changes and developments e.g. 3G, 4G and 5G services, the expiry of existing licenses in the near future e.g. within the next 5 years, the ECS sector and climate change.
The considerations for the Irish country work plan for the period 2022-2024 are also addressed in this report, the most important of which are:
· Where capacity exists, make new assignments using existing licensing processes;
· Upon the expiry of spectrum rights, renew the required allocation process, taking into account factors such as end-user demand, the state of coordination, and the availability of relevant spectrum bands;
· International coordination, including any future coordination plans;
· Appropriate coordination and timing for spectrum bands that are not currently assigned;
· Remove restrictions imposed on current licensees that could increase the efficient use of spectrum and facilitate innovation. It could also potentially free up capacity that could be made available for other uses;
· Explore the potential for market mechanisms to address spectrum management issues;
· Adoption of national or European laws that require the regulator to take defined actions within a specified time frame;
Finally, the description of the spectrum work plan that the Irish regulator intends to implement in the period 2022 to 2024 is given below: Programmatic spectrum management functions, considerations related to mobile and fixed communications networks, broadcasting services, coordination decisions, fixed terrestrial services, license-exempt short-range devices, satellite services, private mobile radio services, amateur radio services, aeronautical and scientific service systems, aeronautical services, scientific services, spectrum use services in the defense and national security system.


[bookmark: _Toc207186508]5-2- Examining the challenges associated with frequency spectrum management

The limitations of an important resource called frequency spectrum cause governments and regulatory bodies to face challenges in its management. Of course, in many cases, the challenges in different countries are very similar, but in some cases, there are more specific challenges for specific countries for various reasons. This report examines the potential and actual challenges in frequency spectrum management. The classification of frequency spectrum challenges in a general view related to the frequency spectrum field can be divided into three general categories:
• The first category considers challenges that are directly related to how the frequency spectrum is managed and the processes related to it. From the legal status of frequency spectrum management to the mechanisms and tools for frequency spectrum management, including software and hardware infrastructure, these are among the issues that can be raised as challenges related to frequency spectrum management.
• The second set of challenges is related to the problems faced by the main players in the radio communications ecosystem, including operators and stakeholders, and on the other hand, the regulatory bodies of the frequency spectrum. In other words, this section will address the challenges from the perspective of users, players and regulators in the field of radio communications.
• The third and most important set is related to frequency bands.
Considering that the task of allocating frequency space within the country on behalf of the government is the responsibility of the Radio Regulations and Communications Organization, the general challenges related to frequency spectrum management have caused the issue of frequency allocation to face problems such as the following:
- Incompatibility of frequency spectrum management with the fifth generation of technology, lack of integration and multiplicity of decision-making institutions in the field of frequency spectrum, lack of transparency regarding the use of frequency spectrum, (one of the most important issues that has always been considered in international documents and studies of other countries is the issue of transparency regarding the use of frequency spectrum. Although considerations related to confidentiality in frequency spectrum management are also of particular importance, it seems that this issue can also be raised as a challenge in the field of frequency spectrum management).
- Failure to update laws related to the frequency spectrum;
- Lack of necessary infrastructure for dynamic management of frequency spectrum;
- One of the important issues in the field of spectrum management is optimizing the maximum utilization of spectrum resources using modern and technological tools in this field. Examples such as artificial intelligence, cognitive radio and block chain are among the new tools and technologies that are very helpful in the field of optimal spectrum management.
- Spectrum challenges: From the perspective of the regulator, spectrum is mainly allocated to licensed operators such as telecommunications operators. However, with the emergence of innovative technologies, unlicensed or shared spectrum has gained increasing importance. Efficient allocation and sharing of spectrum bands is necessary to ensure that different services and users can coexist without interference. If spectrum management is done properly, it will lead to optimal use of spectrum and improved network capacity and coverage.
- Another challenge for the regulator is the issue of frequency spectrum valuation. How a frequency spectrum should be valued has always been a question, and various methods have been proposed for that. Especially since spectrum valuation also depends on the economic and social conditions of the countries, and the amount of income of the operator and the services they want to provide in that frequency band must also be taken into account.
- How to allocate spectrum is another challenge for the regulator. How much of the frequency spectrum should be allocated to which operator and what the allocated band pieces should be, is effective in the competitive conditions of operators. For this reason, there has always been this challenge for the regulator to allocate the appropriate frequency spectrum to operators. On the other hand, the regulatory approach to assigning frequency spectrum must also be determined.
- Another challenge is the liberalization of frequency bands. Liberalization includes two parts: liberalization of unused bands and liberalization of bands used but for the development of other services.
Although spectrum is a valuable resource for a country's economic growth, its inefficient management can be a major obstacle to this path. Efficient and effective spectrum management will become more complex as we seek to exploit the opportunities available in spectrum resources. Improved data processing and engineering analysis methods are key pillars for harmonizing and matching spectrum to a wide range of users seeking access to spectrum resources. If spectrum resources are to be used effectively and efficiently, sharing of available spectrum among users within geographical boundaries should be done in accordance with national regulations and for international applications should be coordinated in accordance with the Radio Regulations (RR) of the International Telecommunication Union (ITU). The ability of each country to fully utilize its spectrum resources depends entirely on the performance of spectrum managers in implementing radio systems and monitoring their performance and compatibility. Furthermore, the imbalance between the demand for spectrum and the availability of spectrum is increasing, especially in urban areas. On the other hand, since spectrum has many useful applications, prioritizing them will not be easy. There are many options for organizing the national spectrum management structure, and each country must shape its own internal system based on the political regime and laws governing its country and region.
Facing challenges and having an appropriate plan to address them, as well as development and innovation, are among the most important issues in the field of spectrum management perspective. Iran has also taken measures to manage the optimal use of spectrum, such as:
- Increasing the acceleration of scientific progress and innovation and their commercialization;
- Strengthening education, research, and technology in priority areas;
- Improving basic knowledge and developing science and technology networks;
- Launching and strengthening research and development measures.

5-3- SATRC countries’ response	

Regarding the existence of a spectrum outlook document, the member countries of the SATRC have stated that in addition to updating their national frequency table book, based on the WRC, they are preparing a spectrum roadmap document or spectrum outlook document. In addition, they have a specific strategy for spectrum management that reviews the needs of future spectrum in light of current demand and forecast future spectrum demand. The majority of countries have also acknowledged that trading, sharing and leasing of spectrum is not permitted and have set regulatory measures for the optimal use of spectrum. While the priority of the countries has been to support economic growth through advanced wireless technologies and ensure efficient and equitable management of spectrum, expand services in remote areas and increase capacity in urban areas, IMT, backhaul, fixed satellite service, satellite broadcasting service and Internet of Things applications, in order to achieve the goal of balancing the spectrum needs of private and public sector users as much as possible.
Pakistan presents a comprehensive spectrum plan and a roadmap for future spectrum allocation and review of spectrum-related policies, which is expected to be completed between 2020 and 2023. This report will assist the Ministry of Information and Communication Technology (T&MoIT), the Pakistan Telecommunications Authority (PTA) and the Frequency Allocation Board (FAB) in formulating a 3-year spectrum strategy, which is a key area highlighted in the 2015 Telecom Policy. Since the pace of industry change is rapid and the aim is to provide transparency and certainty to the industry, there is a need to review the plan every 3 years to ensure its relevance.
The document addresses global trends in wireless communications, spectrum management and new approaches, spectrum outlook and work plan, and provides a spectrum outlook table, band-by-band plan of FAB/PTA/T&MoIT for the next five years. The table also presents the demand and difficulty of changing allocations.
Our analysis shows that the shift of spectrum management in India to a deregulated auction regime has had the long-term effect of reducing competition in the mobile market, as it has not been matched by the government’s facilitation of spectrum availability while reserve prices have been kept high. The levels of spectrum availability constraints, high prices and the tendency for market concentration continue to persist, and on the eve of the emergence of 5G, the situation is largely unchanged as far as these critical parameters are concerned. 5G will require a wider spectrum than wireless communications in the past, and at affordable prices for a wide range of telecom players and businesses. From a comparative study of spectrum regimes in other countries, we find that other telecom authorities have adopted similar policies to make spectrum available for 5G technologies and services at affordable prices. From this perspective, it is clear that the spectrum regime in India is not equipped to meet the requirements of new 5G technologies and services unless fundamental changes are made in policymaking.
	In Bangladesh, Maldives and Sri Lanka, the authority for formulating and implementing spectrum policies is the same. However, spectrum policies of Bhutan, India, Iran, Nepal and Pakistan are formulated by the government while implementation of these policies is done by the regulatory body. The manpower involved in this process varies greatly from country to country. The approximate number of staff involved in spectrum management are: Bhutan, India, Iran, Nepal and Pakistan five, one hundred, twenty-three, eight and seventy respectively. The numbers show that some countries have very few staff dedicated to spectrum management as per the provisions provided in the National Spectrum Management Manual (2015 edition).
Current practices in the SATRC region Afghanistan, Bangladesh, Maldives and Sri Lanka, to date, have no spectrum roadmap. Bhutan does not have a spectrum management roadmap, but the national radio laws cover all of these. 
India does not have a spectrum roadmap, but the Ministry of Communications has prescribed the National Digital Communications Policy in 2018, which is a roadmap for the next 5 years. The policy objectives in spectrum management as per the National Digital Communications Policy are:
· Recognizing spectrum as a key natural resource for public benefit to achieve India’s socio-economic goals, ensuring transparency in allocation and optimizing availability and usage by:
· Developing a transparent, principled and fair policy for spectrum allocation and grant.
· Making adequate spectrum available for equipment for the broadband era: Identifying and making available new spectrum bands for Access and Backhaul segments for timely deployment and growth of 5G networks.
· Making available the coordinated and continuous spectrum required for deployment of next generation access technologies.
· Further liberalizing the spectrum sharing, leasing and trading regime.
· Coordinating with government departments to free up underutilized/interchangeable spectrum and allocate it along with unused spectrum for efficient and productive use.
· Optimizing spectrum pricing to ensure sustainable and affordable access to digital communications.
· Streamlining the licensing process from various agencies such as WPC and SACFA to enhance efficiency.
· Enabling licensing/Touch Light de-licensing of spectrum for bandwidth duplication؛
· Promoting shared/secondary use of spectrum.
· Forming a Spectrum Advisory Team comprising experts, Industry and academia to facilitate identification of new bands, applications and efficient measures to accelerate innovation and efficient management of spectrum.
· Efficient spectrum utilization and management.
· Ensuring optimal spectrum utilization by managing spectrum without interference and encouraging new technologies and integration.
· Monitoring efficient spectrum utilization by conducting systematic audits of spectrum allocated to commercial and government organizations.
· Deployment of dynamic database systems for allocation/interference management.
· Publication of annual spectrum utilization and availability roadmap for communication needs including aircraft and ships.
· Promotion of next generation access technologies in India through measures such as encouraging licensed service providers to use next generation access technologies to ensure cost optimization, service agility and new revenue streams, identifying mid-band spectrum, particularly the 3 GHz to 43 GHz range, as a core strategy in India for next generation networks, promoting effective utilization of high capacity E-band in line with international best practices, rationalizing annual royalty charges for microwave links for backhaul connectivity, ensuring a comprehensive and coordinated approach to harness emerging technologies, synergizing the deployment and adoption of new and emerging technologies, creating a roadmap for emerging technologies and their use in the communications sector, such as 5G, artificial intelligence, robotics, IoT, cloud computing, simplifying licensing and regulatory frameworks while ensuring appropriate security frameworks for future M2M/IoT services and network elements by combining international best practices, allocating sufficient licensed and unlicensed spectrum for M2M/IoT services, encouraging the use of open APIs for emerging technologies, promoting innovation in the creation of communication services and network infrastructure by developing an “Over The Top” policy framework, enabling high-speed Internet, IoT and M2M with the rollout of 5G technologies. 
Nepal currently does not have a spectrum roadmap, but one is being developed for mobile technologies. The government has recently prioritized its development, and the roadmap is in the finalization stage.
Pakistan has prepared a spectrum roadmap in line with its telecom policy, called the Spectrum Master Plan. The plan is under review by the federal government and has not yet been published.

5-4- Iran’s experience about spectrum outlook	

Iran’s roadmap is characterized by the following:
· The increasing pace of evolution of mobile technology and the reduction of cycle times for new technology require increased agility in the spectrum management and planning framework.
· Allocating spectrum for new uses before the technology becomes available so that operators have time to plan, capitalize and implement.
· Identify future technology trends and drivers and assess their impact on spectrum policy and planning.
· Plan to determine which spectrum needs to be invested in in the long term to meet the growing data demand.
· Consider allocation methods, renewal process, modification, resource pricing, spectrum sharing.
· Consider spectrum efficiency in bands allocated to operators.
· Plan the frequency bands introduced for IMT in WRC-15 and prevent their use for other services.

 The spectrum outlook provides an overview of the Radio communications and Regulatory Organization’s approach and planned activities to facilitate access to appropriate frequency spectrum resources for stakeholders and operators to meet their future demands.
Increasing the benefits of spectrum utilization requires its efficient use to maximize the benefits of society. Given the quantitative and qualitative diversity of spectrum applications across economic activities and governance of the country and the increasing expansion of these applications despite the limitation of the frequency bandwidth that can be assigned, spectrum must be managed appropriately. This can be examined from various dimensions, the most important of which are the three main ones presented in Figure 4.
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Figure 4- The need for optimal management of the frequency spectrum in the country



[bookmark: _Toc207186511]5-4-1- Frequency band priority levels

[bookmark: _Toc207186512]In the spectrum outlook document, the prioritization of frequency bands allocated to fixed, mobile, fixed-satellite, and mobile-satellite radio services, are being considered as priority bases, for time being. 


5-4-2- Actions to be taken for frequency bands

After prioritizing frequency bands at the three levels, the following five general categories of action are generally predicted for each frequency band:
· Monitoring and surveillance.
· Technical and economic.
· Planning.
· Liberation.
· Assignment.

In some cases, in addition to these five measures, negotiation and engagement with stakeholders and operators of frequency bands may be required. 


[bookmark: _Toc207186513]5-5- Best practices

This section presents best practices for national spectrum management, based on the ITU Constitution and Convention. Although not all of the items directly address international practices, they are designed to align with international standards. This includes strengthening cooperation with other countries, engaging in coordinated efforts such as bilateral or multilateral consultations prior to events such as World Radiocommunication Conferences (WRCs). Best practices for national spectrum management activities, taking into account the ITU Constitution and Convention, include:
• Establish and maintain a national spectrum management organization, either as an independent entity or as part of the telecommunications regulatory authority. This organization should be responsible for managing the radio spectrum in the public interest.
• Promote transparency, fairness, economic efficiency and effectiveness in spectrum management policies, including regulating the efficient and appropriate use of spectrum, avoiding harmful interference, and implementing technical restrictions where necessary to protect the public interest.
• Publish national frequency allocation plans and related data, where possible. This will enhance transparency and facilitate the development of new radio systems and include conducting public consultations on proposed changes to national frequency allocation plans and spectrum management decisions that may affect service providers. Such consultations shall allow interested parties to participate in the decision-making process.
• Maintain a sustainable decision-making process that takes into account the public interest in the management of radio frequency spectrum. This includes creating legal certainty by implementing fair and transparent processes in the granting of licenses, including the use of competitive mechanisms where appropriate.
• Establish a national process that, in specific cases deemed sufficiently justified, can provide for exceptions or waivers from spectrum management decisions.
• Implement a process for reviewing spectrum management decisions to address any concerns or disagreements that may arise.
• Minimize unnecessary regulations that may hinder efficient use of spectrum.
• Encourage radiocommunications policies that facilitate the use of flexible spectrum to the greatest extent possible to allow for the evolution of services and technologies. This includes adopting well-defined methods and approaches, such as:
• Removing regulatory barriers and allocating frequencies in a way that facilitates the entry of new competitors into the market.
• Encouraging efficiency in the use of spectrum by reducing or eliminating unnecessary restrictions on the use of spectrum. This strengthens competition and brings benefits to consumers.
• Promoting innovation and the introduction of new radio applications and technologies.
• Ensuring open and fair competition in the market for equipment and services by removing any barriers that hinder fair competition.
• Striving to harmonize domestic and international spectrum policies to the extent possible.
• Cooperating with regional and international regulatory authorities to develop harmonized regulatory practices. This includes cooperating with regulatory authorities in other regions and countries to prevent harmful interference and promote effective spectrum management.
• Removing regulatory barriers that hinder the free circulation and global roaming of mobile terminals and similar radiocommunications equipment. • Adoption of internationally recommended data formats and data elements for data exchange and coordination purposes. This includes adherence to standards such as those in Annex 4 of the Radio Regulations and the ITU Radiocommunication Data Dictionary Recommendation ITU-R SM.1413 for efficient data exchange and coordination purposes.
• Apply milestone-based management to monitor and control implementation and operation of radiocommunication systems.
 • Make decisions that are technology-neutral and allow for the evolution of new radio applications.
• Facilitate the timely introduction of new applications and technologies while protecting existing services from harmful interference. Provide a mechanism for compensating systems that have to be redeployed for new spectrum requirements.
• Consider effective policies to mitigate harm to users of existing services during spectrum reallocation.
• Promote spectrum sharing using existing techniques such as frequency, time, spatial, modulation coding, processing. This includes the use of interference mitigation techniques and economic incentives, to the extent possible.
• Use enforcement mechanisms, such as imposing penalties, where appropriate, for non-compliance with obligations and inefficient use of radio frequency spectrum. These mechanisms should be implemented under relevant application processes.
• Adopt regional and international standards to the extent possible and, where appropriate, incorporate them into national standards.
• Rely on industry standards, including those contained in ITU Recommendations, where possible, instead of national regulations.
In general, regulators should be aware of the diverse spectrum demands in their markets and ensure that sufficient spectrum is available to support applications requiring high-quality connectivity. This is particularly important during extraordinary events or situations that place increased demands on communications networks.





6- Chapter 6: Recommendations and Conclusions	

[bookmark: _Toc207186515]6-1- Recommendations

In developing a spectrum roadmap, the following steps are recommended for SATRC member countries to prepare a roadmap with a forward-looking time horizon of three to five years:
· Prioritize upcoming WRC-27 agenda items to address new challenges in the spectrum outlook,
· Countries prioritize mid-band spectrum in their economic development strategies.
· Administrations and regulators plan to make an average of 5 GHz of millimeter wave spectrum available for use in 5G networks by 2030, as demand increases.
· Review regulatory policy objectives: Start by reviewing and aligning regulatory policy objectives with national priorities and objectives.
· Analyze market demand and industry needs: Assess the demand for spectrum in the market and identify specific needs of industries and users within the country.
· Review international developments and cross-border issues: Consider international developments and cross-border spectrum coordination issues that may impact spectrum planning.
· Update the National Frequency Allocation Plan (NFAP): Review and update the NFAP to reflect the latest WRC outcomes and ensure alignment with international spectrum allocations.
· Compare the NFAP with the spectrum allocation database: Compare the updated NFAP with the existing spectrum allocation database to identify gaps or inconsistencies and ensure accuracy.
· Develop clearance, migration and integration plans: Plans should be developed to maximize the value of spectrum by addressing clearance of current users, migration to potential new frequencies, and challenges to integration and creation of contiguous blocks of spectrum.
· Develop a roadmap with allocation priorities and timelines: A roadmap should be developed that identifies allocation priorities for different spectrum bands and includes a timeline indicating when these allocations are expected to be made.
· SATRC member states should engage with stakeholders throughout the roadmap development process to ensure inclusiveness and gather valuable input from industry players, user groups and other relevant stakeholders.
· It is essential for SATRC member states to regularly review and update the spectrum roadmap. An annual review process should be established to assess progress, address emerging challenges, and incorporate any adjustments to the roadmap. By following these steps and maintaining an iterative approach, SATRC member countries can create a comprehensive and dynamic spectrum roadmap that supports policy objectives, addresses market demands, promotes coordination, and attracts foreign direct investment.

[bookmark: _Toc207186516]6-2- Conclusions

Spectrum management practices in SATRC countries show both similarities and differences. Currently, member countries are developing their comprehensive national spectrum roadmaps and updating their national frequency allocation tables and plans for spectrum allocation for emerging technologies. However, it can be seen that these countries are somewhat lagging behind in implementing an effective and forward-looking spectrum management framework; therefore, it is recommended that SATRC members adhere to the best practice guidelines for spectrum management developed by the ITU Global Symposium for Regulators, such as:
· facilitating the deployment of innovative broadband technologies;
· promoting transparency;
· embracing technology neutrality;
· adopting flexible measures in spectrum use;
· ensuring cost-effectiveness;
· optimizing spectrum access in a timely manner;
· efficient spectrum management;
· ensuring a level playing field to prevent spectrum hoarding;
· harmonizing international and regional practices and standards;
· adopting a comprehensive approach to promoting broadband access;

The spectrum outlook document has been developed taking into account the following considerations:
· The latest version of the International Radio Regulations, resolutions, guidelines, circulars and recommendations of the International Telecommunication Union (ITU) and the agendas of future WRC conferences;
· Regional and international frequency spectrum coordination based on the International Radio Regulations and taking into account the decisions and achievements adopted up to WRC-23;
· The latest status of frequency spectrum utilization in the country;
· Interactions carried out with frequency spectrum operators;
· Consideration of national, regional and international standards for the hardware and software infrastructure of the systems required to provide the desired services and applications;
· Future-oriented approaches in the field of new technologies;
· Strategic documents and regional and international perspectives in the field of frequency spectrum with emphasis on leading countries;
In fact, by taking into account the above considerations in this document, SATRC members will achieve the following goals:
- Effective and efficient management of the frequency spectrum in order to maximize, fairly and cost-effectively benefit;
- Increasing the development of information and communication technology;
- Developing new products, services and work environments;
- Making companies more efficient, productive and innovative;
- Ensuring the establishment of sustainable and independent radio communications.
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[bookmark: _Toc207186518]7-1- Questions

Question 1:
 Is there any spectrum outlook in your country?
a) If yes, attach the documents or mention the URL. How frequently the document is reviewed? What is the process of review? 
b) If no, is there a similar document in your country? Please attach the document or mention the URL. What is your observation in this regard?

Question 2:
How are the spectrum attribution categories in your country? Please mention in below table.   

	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	
	
	[broadcasting, business radio]

	License exempt
	
	
	

	Assigned through auction (market based)
	
	
	

	Other
	
	
	[radio astronomy]


Consideration: 30 MHz and above.

Question 3:
Do you have any strategy(s) on how to fulfill your obligation/ responsibilities towards future spectrum availability?
Please provide reference/document in support of your views wherever possible.

Question 4:
Do you have any market based combining mechanism (trading, sharing, leasing, surrendering) and regulatory action(s) to ensure optimal spectrum use? If yes, Please provide reference/ document in support of your views wherever possible.

Question 5:
What are the priorities in your country in respect of formulation of spectrum outlook? (For example, radio services and IoT applications)
Please provide reference/ document in support of your views wherever possible.

Question 6:
Do you think pricing aspects can be included in spectrum outlook? If yes, what aspect(s) of spectrum pricing can be included in spectrum outlook?

Question 7:
Do you consider that targeting spectrum utilization measurements could be useful in future spectrum management initiatives?
Please provide reference/documents in support of your views wherever possible.

Question 8:
What are the various payment strategies for collection of the spectrum fee in your country? And whether this should be included in spectrum outlook? 

Question 9:
What other aspects do you propos as a new item that can be considered for formulating spectrum outlook?

Question 10:
Are there any potential future challenges that you are addressing as a priority in your spectrum work program for the next ten years?

Question11:
Do you think any service/ technology usage discontinuation should be covered in the spectrum outlook? (Example: 2G, 3G sunset)If yes, how you are planning to achieve that? What are the spectrum refarming process in your country? 

Question12:
Do you think technology neutrality can be a feature of the spectrum outlook? 
If yes, is there any condition applied? 

Question13:
How do you forecast spectrum requirement in your country? Is there any specific method to do that?

Question14:
Is there any proposed timeline included in your spectrum outlook? If yes, please mention here separately.	
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[bookmark: _Toc207186520]7-2-1- Pakistan:

Answer 1:
1. Spectrum Rolling Strategy is the policy level document covering future spectrum outlook of Pakistan duly approved by the Federal Government.
1. https://moitt.gov.pk/SiteImage/Misc/files/PakistanRollingSpectrumStrategyFinal23Nov2020.pdf. This document was developed in response to Telecom Policy 2015. As per Telecom Policy 2015, this document has to be reviewed by MoIT&T in consultation with FAB & PTA after every 3 years. 

Answer 2:
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	23 MHz
	30,000 MHz
	[Broadcasting, Fixed Services, Mobile Services, Radio Location, FSS, Aeronautical and PPDRs ]

	License exempt
	250
	ISM applications, RLANs, IoTs etc

	Assigned through auction (market based)
	274
	Nil
	For cellular mobile services.

	Other
	-
	-
	-


Consideration: 30 MHz and above.


Answer 3:
“Rolling Spectrum Strategy of Pakistan” provides a future roadmap for spectrum allocation as well as spectrum-related policy reviews that are anticipated in near future. The same shall be revised in order to cater for the needs of future spectrum requirements of various sectors.

Answer 4:
The Telecom Policy 2015 allows spectrum sharing and trading through frameworks to be approved by the Federal Government. The draft spectrum sharing and trading frameworks are developed and are in process for approval of the Federal Government. 

Answer 5:
The spectrum outlook of Pakistan is primarily geared towards fostering digital inclusion, supporting economic growth through advanced wireless technologies, and ensuring efficient and equitable spectrum management. We aim to strike a balance between the spectrum requirements of both public and private sector users to the extent possible. By addressing these priorities, Pakistan aims to build a robust digital infrastructure that can support a wide range of services and applications for its citizens and businesses.


Answer 6:
NO
Answer 7:
Yes, it is necessary. In Pakistan, Frequency Allocation Board has countrywide spectrum monitoring facilities, which have the capability to monitor the telecommunication services including Fixed, mobile and portable systems (Ground Based/ Aerial platforms). It has already approved its 05 year plan for expansion/upgradation of its “National Frequency Management and Monitoring System” by its Board. 

Answer 8:
There are three payment strategies for spectrum i.e. Auction, AIP and ACR. 
No, it should not be included in spectrum outlook. 

Answer 9:
The proposed spectrum outlook should contain a plan for existing spectrum audit and identification of frequency bands for spectrum re-farming and future satellite base services.

Answer 10:
· Rationalization of spectrum between existing operators.
· Refarming of spectrum for IMT and advanced services.
· Auction of readily available spectrum to existing and new players.


Answer 11:
Yes, service/technology usage discontinuation, such as 2G or 3G sunset, should be covered in the spectrum outlook. This information is crucial for stakeholders to understand the evolving spectrum landscape and plan accordingly.
Spectrum reframing framework in process of finalization in Pakistan. 

Answer 12:
In Pakistan as per policy of the Federal Government, the spectrum assignments are already technology neutral. The technology upgrade is allowed by the regulator under the existing licensed conditions in consultation with FAB.

Answer 13:
Existing market dynamics are considered while taking into account spectrum operators need to invest in near future to meet rapidly growing data demand. Moreover, annual Report(s) of different Telecom Regulators are also considered while forecasting spectrum requirements. In addition to this, spectrum auction results of different countries, WRC Recommendations and GSMA Forum Reports are also taken into consideration.

Answer 14:
The Spectrum Outlook table of Rolling Spectrum Strategy outlines MoIT&T/ PTA/ FAB’s timelines on a band-by-band basis.
[bookmark: _Toc207186521]7-2-2- Sri Lanka:

ANSWER 1:
Yes
a) 
https://www.trc.gov.lk/content/files/spectrum/spectrum%20Dioutlook%20FINAL_ROAD_MP_2024.pdf
Every four years in line with WRC decisions. 
b) 
N/A

ANSWER 2:

	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	All frequency bands except 7.5 MHz
[broadcasting, business radio]

	License exempt
	-


	Assigned through auction (market based)
	7.5 MHz
	-
	Cellular Mobile Service

	Other
	-



Consideration: 30 MHz and above.

ANSWER 3:
Considering present demand and predictions on future demands the spectrum road map was prepared until 2029.
https://www.trc.gov.lk/content/files/spectrum/spectrum%20Dioutlook%20FINAL_ROAD_MP_2024.pdf

ANSWER 4:
Spectrum sharing is allowed through RAN sharing mechanism and TRCSL having legal prooutlook to surrendering unused and under used spectrum. 

ANSWER 5:
The ministry of Technology, which is the line ministry of telecommunications regulatory commission published a policy document on National strategy for digital economy for 2030 to enhance digital inclusion for the sustainable economic growth. TRCSL is responsible for achieving connectivity, access and use under this policy and the priorities are given to achieve these goals when preparing the spectrum road map. (For example, radio services and IoT applications)

ANSWER 6:
No. 


ANSWER 7:
Yes. It is necessary to measure the spectrum utilization especially in cellular and broadcasting services to identify unutilized and underutilized spectrum and measures should be taken to surrender such frequencies and reassign for the application with efficient use.

ANSWER 8:
Spectrum fee will be paid as per the invoices issued by TRCSL based on frequency, bandwidth and output power of the transmitter. 
Spectrum fee is not included in the spectrum outlook.

ANSWER 9:
Spectrum refarming plan.

ANSWER 10:
Release spectrum for IMT services by paying compensation. Maintaining the contiguity of the spectrum.

ANSWER 11:
Yes
To ensure the discontinuation of service for the consumers the sunset of the technologies (2G/3G) should be notified well in advance at least 3 years before the schedule sunset. The proposed deployment in frequency bands to be released with such a sunset of technologies should be included in spectrum road map.

ANSWER 12:
It is useful to indicate technical neutrality in specific band for the future plans of all stake holders.

ANSWER 13:
The forecasting of spectrum requirement is done based on following factors.
Study on the trend of increasing demand based on available data.
Recommendation made by international organizations such as ITU, GSMA, APT
Consultation with stakeholders.

ANSWER 14:
Time lines are stipulated in the road map. 
https://www.trc.gov.lk/content/files/spectrum/spectrum%20Dioutlook%20FINAL_ROAD_MP_2024.pdf                                            
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Answer 1:
Yes, we have spectrum assignment roadmap and NFAP. We have a National Frequency Allocation Plan (NFAP) which includes a National Frequency Allocation Table (NFAT). 
 a): 
URL: https://btrc.gov.bd/site/page/8bc1ebe7-3dfc-4630-be8c-ecc69fe9da03/-
Normally we review the NFAT after every 4 years if needed. We consider the WRC recommendations while reviewing the NFAT. 
b):
We have a draft Spectrum Roadmap for Cellular Mobile Services/ IMT.

Answer 2:
	Spectrum Attribution Category
	Service wise Assignment of Spectrum in MHz 
(Private Sector)
	Service Wise Assignment of Spectrum in MHz 
(Public Sector)
	Major Uses

	Administratively Assigned
	SBR-1 MHz
PMR-200 MHz
FM Broadcasting-9 MHz
Mobile-291.4 MHz
Microwave-1344.15 MHz
TV Broadcasting-388 MHz
	SBR-1 MHz
PMR-200 MHz
FM Broadcasting-3.2 MHz
Mobile-55.2 MHz
Microwave-356.4 MHz
TV Broadcasting-21 MHz
	-

	License Exempt
	 ISM-100 MHz (2.4 GHz)
	ISM-100 MHz (2.4 GHz)
	-

	Assigned through Auction 
(Market Based)
	 Mobile-190 MHz
	 Mobile-40 MHz
	-

	Other
	NA
	 NA
	-


  Consideration: 30 MHz and above.

Answer 3:
Spectrum is a limited resource and can’t be extend within current limit. However we fulfill our demand by refarming of spectrum bands subject to the approval of WRC. 

Answer 4:
According to the Bangladesh Telecommunication Regulation Act, 2001 spectrum trading/ sharing/ leasing is not allowed. We have a plan to consider this issue in future.
 
Answer 5:
 Our NFAP has been formulated covering every services. Our draft roadmap has been prepared for IMT only. 

Answer 6:
We don’t think so. Quantifying spectrum price is very critical. We did not correlate spectrum price with spectrum assignment roadmap since spectrum price is variable with respect to the time and technology.
Answer 7:
Yes it is useful. Spectrum demand is increasing day by day since traffic is increasing at multifactorial annual growth rate. To meet the forthcoming demand spectrum utilization measurement is very useful to manage spectrum for IMT. 

Answer 8:
1) Acquisition fee- it is applicable for IMT spectrum. 2) Annual fee- According to the “Ratelist” and following formula. We have a Rate List for administratively assigned frequency. We have also a formula for annual fee calculation as follow:

Spectrum charges in BDT = STU X CF X BW X AF X BF 
 
Where, (i) STU = Spectrum Tariff Unit BDT 70.00 per MHz per Sq. Km.  
(ii) CF = Contribution Factor for Access Frequency has been fixed considering                                       assignment of frequency, use of assigned frequency and subscriber
(iii) CF= Contribution Factor for Microwave Frequency = 1   
(iv) BW = Bandwidth Assigned for Access Frequency in MHz   
(v) BW = Bandwidth occupied for Microwave Frequency in MHz   
(vi) AF = Area Factor for Access Frequency = 1, 47,570 Sq. km 
(vii) AF = Area Factor for Microwave Frequency Point to Point link = Link Length2 x 0.273 (Minimum Distance for link length shall be considered from 10 km)  
(viii) BF = Band Factor;

This formula is applicable where spectrum is utilized nationwide basis. This formula is imposed for cellular network PSTN, BWA and DTS. However PSTN & BWA services are not persist in the market. 


Answer 9:
Our comprehensive NFAP/NFAT includes all the existing and upcoming services. We also follow ITU-R while reviewing the NFAP/NFAT on regular basis. 

Answer 10:
There might be some challenges while implementing the Spectrum Roadmap.  

Answer 11:
Yes. We have already implemented 3G sunset in our country. We have a plan for 2G sunset by 2029.

Answer 12:
Yes. It should be unconditional.  


Answer 13:
Spectrum requirement is estimated based on the traffic forecasted by the S-curve method referred in ITU-R M.2370-0. In addition of that the technical parameter such as cell radius, number of BTS sites, spectral efficiency, data rate per user and per capita data usages are taken into account.
Answer 14:
We have included a proposed timeline for future spectrum assignment in our Spectrum Roadmap as follow:
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Answer 1:
 Not yet.
1. 
N/A
1. Yes.
1. Radio Frequency Policy for Telecommunication Service
(https://nta.gov.np/uploads/contents/Radio-Frequency-Policy-2080-English.pdf) 
1.  NTA is in the process of formulating spectrum roadmap and spectrum strategy (Draft report is available at: https://nta.gov.np/storage/pdf/Draft-National-Spectrum-Strategy.pdf). 

Moreover, we are planning to develop a spectrum outlook as being practiced by some countries.

Answer 2:
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	
	
	[broadcasting, business radio]

	License exempt
	
	
	

	Assigned through auction (market based)
	
	
	

	Other
	
	
	[radio astronomy]


Consideration: 30 MHz and above.
Response: The allocation of frequencies is mentioned in the following documents:
NFAP: https://nta.gov.np/uploads/contents/National-Frequency-Allocation-Plan-2013.pdf
Radio Frequency Policy: https://nta.gov.np/uploads/contents/Radio-Frequency-Policy-2080-English.pdf

Answer 3:
To ensure the future spectrum availability, the radio frequency policy has set some basic principles such as identification of new frequency bands, identification of new bands and refarming of existing bands.

Answer 4:
As of now, spectrum leasing, sharing and trading are not permitted. However, the spectrum can be surrendered by operator. 
Regulatory actions set to ensure optimal use: technology neutrality, spectrum refarming, revoking of unused frequency.

Answer 5:
In Nepal, the main priority of the spectrum outlook will be the expansion of the MBB services in remote and rural areas as well as the capacity enhancement in urban areas. Given the terrain of Nepal, spectrum for backhaul and redundancy will also be given importance. 
Answer 6:
Yes. Different aspects of pricing policy such as price determination (auction based, administrative), charging units (bandwidth, link based, and terminal based and/or regional/national level) and payment strategies should be included in the outlook. 

Answer 7:
Certainly, focusing on spectrum utilization measurements would be beneficial for future spectrum management efforts. Such measurement will enable the stakeholders to find out the usage trends of different technologies and services in different frequency bands. Various questions such as whether to continue of shutdown a service, whether to assign more resources, whether to revoke spectrum from an operator etc. can have evidence-based solution through spectrum utilization measurements.

Answer 8:
All Spectrum fees are collected on annual basis.
· Cellular spectrum fees are collected at an established amount (determined by auction or administration (for older assignments)). 
· Spectrum fees for satellite services are calculated on a terminal basis. 
· Spectrum fees are collected on link-by-link basis for fixed services.
All spectrum fees are to be paid within three months of the commencement of the fiscal year or three months following spectrum assignment. 
Payment strategies should be included in spectrum outlook. 

Answer 9:
Under Study. 

Answer 10:
 N/A

Answer 11: 
Any service/technology usage discontinuation should be covered in the spectrum outlook, and such shutdown should be logical for all stakeholders (consumers, operators and state/regulator). Technology shutdown ensures smooth transition of technologies, spectrum availability for new technologies, new opportunities for service providers, and advanced and secure services for customers. This process should be based on market readiness, ecosystem development, and trend analysis of the old technology and potential of spectrum reuse. Cooperation and consultation with stakeholders will ease the process of service/technology discontinuation.

Depending upon the evolution of current and future technologies, international practices, national spectrum usage trends and demand, spectrum refarming is done as and when required. 



Answer 12:	
 Yes. Technology neutrality allows service providers to deploy the technologies/services that best meet market demands and technological advancements.
Rollout obligation regarding coverage, capacity and quality can be part of technology neutrality. 

Answer 13:
 The spectrum requirement forecast is done by analyzing and extrapolating the spectrum utilization and the demand of data services. However, there is no specific method to forecast spectrum requirement.  

Answer 14:
N/A.
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Answer1:
a) The spectrum outlook is broadly guided by the National Frequency Allocation Plan (NFAP), which is published by Department of Telecommunications (DoT), Government of India after every World Radiocommunication Conference (WRC). Latest available NFAP is of 2022, and can be accessed from the following URL: 
https://dot.gov.in/sites/default/files/NFAP%202022%20Document%20for%20e-release.pdf  

We are in the process of developing an outlook, which is expected to be completed by the end of 2024. 
b) Not applicable.

Answer2:
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	All frequency bands except IMT bands

	Assigned through auction (market based)
	All the IMT Spectrum (refer footnote IND 16 of NFAP 2022 (Link: https://dot.gov.in/sites/default/files/NFAP%202022%20Document%20for%20e-release.pdf)

	License exempt
	Refer National Frequency Allocation Plan 2022 (Link: https://dot.gov.in/sites/default/files/NFAP%202022%20Document%20for%20e-release.pdf )

	Other
	No comments



Answer3:
The Telecom Regulatory Authority of India (TRAI) is responsible for ensuring the efficient and sustainable availability of spectrum for future telecommunications needs. Its obligations include advising the government on spectrum allocation, planning for future technologies like 5G, 6G, and IoT, and setting guidelines for spectrum auctions. TRAI also works on spectrum refarming, reallocating underutilized spectrum from older technologies to newer ones, and promotes spectrum sharing to improve efficiency. Additionally, it ensures that India's spectrum policies align with global standards to facilitate the adoption of cutting-edge technologies. It regularly engages with the stakeholders to make recommendations to the Government. These efforts are crucial to meet the growing demand for data and telecom services while supporting technological innovation.

The Wireless Planning and Coordination Wing of the Department of Telecommunications manages the spectrum. There is a Standing Committee on Spectrum Management. At the major policy level, the Government is guided by the highest level of Government such as Committee of Secretaries & Cabinet.  


Answer4:
Yes. 
1. Guidelines for Trading of Access Spectrum by Access Service Providers 
(Link: https://dot.gov.in/sites/default/files/Guidelines%20for%20Spectrum%20Trading.pdf)
2. Guidelines for surrender of Access spectrum by Access Service Providers 
(Link: https://dot.gov.in/sites/default/files/Guidelines%20for%20surrender%20dated%2015-06-2022.pdf)
3. Guidelines for Sharing of Access Spectrum by Access Service Providers 
(Link: https://dot.gov.in/sites/default/files/Guidelines%20for%20Access%20Spectrum%20Sharing.pdf)
4. Guidelines for leasing of spectrum to Captive Non-Public Network Licensee
(Link:https://dot.gov.in/sites/default/files/Spectrum%20leasing%20guidelines%20dated%2027062022.pdf) 

Answer5:
Main priority areas are International Mobile Telecommunications (IMT), Backhaul, Fixed Satellite Services (FSS) and Broadcasting Satellite Services (BSS).

Answer6:
“Spectrum Outlook” may be viewed as a “Roadmap” for making available new spectrum bands in respect of radio communication services/ applications having major impact on public interest, including socio-economic growth of a country. It may not be practical to include charging/ pricing aspects into such roadmaps due to the dynamic and complex nature of pricing parameters.

Answer7:
Yes. With increase in demand for spectrum in specific frequency bands, optimum spectrum use can be achieved by making spectrum utilization measurements. This could be especially true for frequency range below 3 GHz.

Answer8:
Refer to response to Question 2 and 6, above.

Answer9:
Refer to response to Question 6, above.

Answer10:
i. Complete end-to-end online process of spectrum licensing has been implemented to ensure efficiency and transparency. 
ii. The Government is also looking at replacing its old automated spectrum management system with a new one. 
iii. The Government is also working at future spectrum roadmap for next 6-8 years.
Answer11:
In India, the government has a technology neutral approach within a given radiocommunication service towards spectrum utilization. As of now, there is no policy for introducing concepts such as “sunset” etc. The presence of 2G technology is still significant in the country.

Answer12:
Refer to response to Question 11 above.

Answer13:
Refer response to Question 3 above.
The forecast of spectrum requirement is done through a consultative process involving diverse stakeholders from industry, manufacturers, telecom operators, associations, government ministries etc. Furthermore, the Government endeavors to follow the ITU-R IMT spectrum-identification process in respect of cellular mobile services and other services. 
Answer14:
Refer to response to Question 1 & 10 above.
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Response 1a): No specific spectrum outlook document, for time being However, we have a spectrum management plan which takes into consideration the foreseeable future requirements.
Response 1b): Attached.

Response 2): In the attached allocation chart.

Response 3): Identification of new potential frequency bands and refarming of existing bands.

Response 4):   spectrum leasing, sharing and trading are not permitted. However, the spectrum can be surrendered by the operator if the spectrum is no longer required. 
Regulatory actions set to ensure optimal use: technology neutrality, spectrum refarming, revoking of unused frequency.

Response 5): spectrum for backhaul and redundancy will also be given importance

Response 6): could be considered for inclusion.  If so, charging units for different categories of spectrum use and payment strategies could be included in the outlook. 

Response 7):   Yes, Focusing on the actual utilization of spectrum issued.

Response, 8):   Currently spectrum is not charged separately, rather it was considered when the license fee for all major telecom licenses were set to 5% of the gross revenue.  However, recent study has been carried out with plans to introduce charging for spectrum in the near future.  The focus will be on introducing fees that are not too burdensome on service providers that it will impede development.  Spectrum fee could be charged based on the use i.e trunking or access.
Could be considered in spectrum outlook.  More discussion needed.

Response 9):   N/A

Response 10):   N/A

Response 11):   The spectrum refarming process is based on market readiness, ecosystem development and trend analysis.

Response 12):   Yes. It gives more flexibility to adapt new technologies.

Response, 13):   Under study

Response 14):   N/A







[bookmark: _Toc207186526]7-2-7- Bhutan:

Answer 1:
 No
b) Bhutan has a frequency allocation plan. 
https://www.bicma.gov.bt/data/publications/rules-regulations-guidelines/National_Radio_Frequency_Allocation_Plan_2021.pdf

Answer 2:  
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	Broadcasting: 87- 108 MHz 
Public Land Mobile:(VHF) 130-174MHz 
Public Land Mobile:(UHF):
300-625MHz  
GSM: 900MHz
3G: 2100MHz
4G: 700MHz, 1800MHz, 2300MHz 
5G: 3500MHz 
Backhaul: 8GHz, 13 GHz, 15 GHz and 18 GHz
	Broadcasting: 87- 108 MHz 
Public Land Mobile:(VHF) 130-174MHz 
Public Land Mobile:(UHF):
300-625MHz  
GSM: 900MHz
3G: 2100MHz
4G: 700MHz, 1800MHz, 2300MHz 
5G: 3500MHz 
Backhaul: 8GHz, 13 GHz, 15 GHz and 18 GHz
	Cellular Frequency, VHF Radio

	License exempt
	ISM bands
	ISM bands
	

	Assigned through auction (market based)
	NA
	NA
	

	Other
	NA
	NA
	


Consideration: 30 MHz and above.

Answer 3:
No, but we will be developing a Spectrum master plan in the future.
Please provide reference/document in support of your views wherever possible.

Answer 4:
 No

Answer 5:
IMT services, IoT applications and Satellite services.


Answer 6:
NA

Answer 7:
 Yes, measuring spectrum utilization could let us effectively manage the spectrum we can allocate.

Answer 8:
Direct deposit to government revenue account.

Answer 9:
NA

Answer 10:
 No as of now

Answer 11: 
Yes most probably 3G and we will be studying the spectrum refarming possibilities. 

Answer 12:
Yes but currently we don't have spectrum outlook 

Answer 13:
By spectrum usage trends in the country, in the region and global, and detailed consultation with the spectrum stakeholders.

Answer 14:	
NA
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Answer to Question# (a): No
Answer to Question#1(b): N/A

Answer to Question#2:
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	yes
	yes
	Broadcasting and non-broadcasting

	License exempt
	No
	No
	Not allowed

	Assigned through auction (market based)
	yes
	yes
	Non Broadcasting

	Other
	
	
	[radio astronomy]


Consideration: 30 MHz and above.

Answer to Question#3: No 

Answer to Question#4: No

Answer to Question#5: N/A

Answer to Question#6: N/A

Answer to Question#7: Yes definitely. 

Answer to Question#8: It is through invoicing (for all types of spectrum), doesn’t need to be included in spectrum outlook.

Answer to Question#9: N/A

Answer to Question#10: Yes, making frequency spectrum roadmap, specific mechanisms for the spectrum related to different services, spectrum outlook etc.

Answer to Question#11: Yes, the spectrum reframing process can be according to need and during reforming all the aspect take in considerations. For example the reforming process benefits or advantages should be more than its disadvantages for the public, operators, regulatory and the industry.  

Answer to Question#12: Yes it can be technology neutral and some conditions (coverage and other) should be considered for technology neutrality.

Answer to Question#13: For spectrum requirement forecast, we are often performing public consultation with the licensees and also study performed by regulator.
Answer to Question#14: N/A
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Response1: No specific spectrum outlook document.  However, we have a spectrum management plan which takes into consideration the foreseeable future requirements.
B) Response: Attached.

Response 2:
	Spectrum attribution category
	Service wise assignment of spectrum in MHz (Private sector)
	Service wise assignment of spectrum in MHz (Public sector)
	Major uses

	Administratively assigned
	
	
	[broadcasting, business radio]

	License exempt
	
	
	

	Assigned through auction (market based)
	
	
	

	Other
	
	
	[radio astronomy]


Consideration: 30 MHz and above.
Response2: IN the attached allocation chart

Response 3:
Response: Identification of new potential frequency bands and refarming of existing bands.

Response 4:
Response    spectrum leasing, sharing and trading are not permitted. However, the spectrum can be surrendered by the operator if the spectrum is no longer required. 
Regulatory actions set to ensure optimal use: technology neutrality, spectrum refarming, revoking of unused frequency.

Response 5:
Response, spectrum for backhaul and redundancy will also be given importance

Response 6:
Response, could be considered for inclusion.  If so, charging units for different categories of spectrum use and payment strategies could be included in the outlook. 



Response 7:
Response:   Yes, Focusing on the actual utilization of spectrum issued.

Response 8:
Response:   Currently spectrum is not charged separately, rather it was considered when the license fee for all major telecom licenses were set to 5% of the gross revenue.  However, recent study has been carried out with plans to introduce charging for spectrum in the near future.  The focus will be on introducing fees that are not too burdensome on service providers that it will impede development.  Spectrum fee could be charged based on the use i.e trunking or access.
Could be considered in spectrum outlook.  More discussion needed.

Response 9:
Response:   -

Response 10:
Response:   -

Response 11:
Response:   The spectrum refarming process is based on market readiness, ecosystem development and trend analysis.

Response 12:
Response:   Yes. It gives more flexibility to adapt new technologies.

Response 13:
Response:   Under study

Response 14:
Response:   N/A
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