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1. [bookmark: _Toc206105660]Executive Summary
[bookmark: _Hlk205918805]Spectrum valuation is the process of determining the monetary worth of radio frequency spectrum, which is a critical and finite natural resource used for wireless communication. The study provides a comprehensive analysis of access and backhaul spectrum valuation and pricing methodologies adopted by South Asian Telecommunication Regulators' Council (SATRC) countries. Recognizing the fact that spectrum is a finite yet non-depletable natural resource, the report emphasizes the need for efficient valuation of cellular spectrum and its best pricing methods, in order to ensure its optimal use. The assignment and pricing of spectrum has become even more critical policy area for national regulators after the rising demand of spectrum for 5G and digital transformation.
2. [bookmark: _Toc206105661]Introduction  
2.1 Objective and Scope
The primary objective of the report is to examine the existing practices, challenges, and strategies employed in cellular and backhaul spectrum valuation and pricing among SATRC countries. 
[bookmark: _Hlk205908427]The study aims to support policy makers and regulators in designing transparent, equitable, and efficient pricing frameworks that encourage optimal spectrum use, technological advancement, and industry competitiveness. The scope includes a comparative analysis of methodologies and valuation models available internationally and their associated issues, cellular spectrum auction mechanisms, prevailing practices of SATRC countries and challenges being faced. Similarly, comparative analysis of backhaul spectrum pricing /charging mechanism in the SATRC countries. It also incorporates international benchmarks and lessons learned from global practices to recommend adaptable strategies suitable for diverse economic and technological contexts in the region. 

2.2 Overview
Estimation models for spectrum valuation range from simple to complex and even some of the estimation approaches require a longer period of time to compile.  The study examines various approaches and models, including international benchmarking, auction-based models, and opportunity cost frameworks, to establish efficient spectrum pricing mechanisms. By assessing factors influencing spectrum value such as market demand, propagation characteristics, and regulatory policies, the study highlights best practices that ensure fair and competitive pricing strategies. Additionally, it discusses challenges faced by SATRC countries in achieving balanced spectrum pricing and proposes actionable solutions to enhance industry sustainability while fostering innovation.
The study investigates into spectrum assignment practices, spectrum awards, and pricing trends across SATRC nations, incorporating insights from recent auctions and administrative assignments. It also explores the impact of spectrum pricing on telecom competition, efficiency, and future technological advancements, particularly in the context of 5G deployment. Furthermore, the report evaluates regulatory conditions, payment structures, rollout obligations, and financial considerations, providing a structured framework for optimizing spectrum utilization while ensuring economic viability and digital transformation across the region
2.3 Importance of Spectrum Valuation 
Spectrum valuation and pricing are essential tools for regulators and policymakers to balance between the economic interests of operators, government revenue generation, and the broader public interest. The process of valuing spectrum, whether for regulatory purposes or in the context of spectrum auctions, is a multi-layered effort that considers several key factors, including market dynamics, technological evolution, use cases, and prevailing economic conditions. Achieving the appropriate valuation may present several challenges, given factors such as demand uncertainties, government revenue targets, and data limitations. Furthermore, the rapid advancements in wireless technologies, such as the transition to 5G and beyond, can introduce additional uncertainties into the spectrum valuation.
The adoption of appropriate valuation and pricing strategies by SATRC member countries can encourage the efficient utilization of spectrum resources, spur innovation, and foster the development of new wireless applications. This, in turn, can contribute to economic growth and technological advancement.
As demand for wireless technologies grows rapidly, proper assessment of spectrum usage helps identify underutilized frequencies, minimize interference, and support optimal assignment for services such as mobile networks, broadcasting, and satellite communication. It also plays a key role in enabling innovation and technological advancement by guiding regulatory bodies in policy development and spectrum planning. Without regular spectrum evaluation, the risk of congestion, inefficiency, and service degradation significantly increases, potentially hindering economic and societal progress.
3. [bookmark: _Toc206105662]Valuation and Pricing Techniques
Spectrum is constrained by geographical boundaries. Unlike other exhaustible natural resources, the electromagnetic spectrum cannot be depleted.  However, due to its limited availability, the efficient assignment of spectrum is essential. The demand for spectrum is not direct, as is the case with most commodities. Instead, it is derived from the demand for final goods and services that utilize spectrum as a key input. The value of spectrum is heavily influenced by its demand, which depends on the willingness and ability of Telecom Service Providers (TSPs) and other users to pay for it in the production of telecommunications services. Ultimately, spectrum valuation reflects the price the market is willing to pay for this critical resource.
Spectrum operates across various frequency ranges, with lower frequencies providing broader coverage and better penetration through buildings and structures and vice versa for higher frequencies. Its an input for the provision of wireless services, to support commercial services, public uses and even private purposes. Multiple sectors, including telecommunications, broadcasting, aeronautical services, defense, and scientific research, depend on the spectrum to deliver a wide array of services. Scarcity (finite nature) of spectrum and value of wireless services leads to high market value and demand for spectrum. Given its importance, establishing an optimal assignment and pricing mechanism is crucial for maximizing its utility and promoting sustainable digital development.
1 
2 
3 
3.1. [bookmark: _Toc206105663]Value of Spectrum- to Operator
Spectrum acquisition is economically justified for operators if the value exceeds the cost. The regulators should be careful that reserve prices are set below market value to encourage participation in the auction. Operators may not always have enough funds to purchase spectrum, especially if prices are set too high.  From one of the recent examples in the  example, in India, the 700 MHz band remained unsold in the 2016 auction due to excessive reserve prices. Even after a 43% price reduction in March 2021, the 700 MHz spectrum still went unsold because it was still too expensive. Effectively, if the cost of spectrum exceeds its value, it is prudent for operators not to buy it.
The main reasons the spectrum is valuable to operators are:
· It usually costs less to add network capacity by buying more spectrum than by building more towers.
· Owning the right spectrum can help operators win or lose customers.
· More spectrum can help offer new services and earn more money.
Figure 1 illustrates how operators assess the value created by acquiring extra spectrum. The terms used in the figure are explained below:
a) Net Present Value with extra spectrum: This is the total business value (profit and benefits) the operator expects to achieve if they acquire the additional spectrum.
b) NPV without extra spectrum: This is business value if the operator does not acquire the extra spectrum.
c) Value of the extra spectrum: The difference between the two NPVs represents the added value the extra spectrum brings to the business.
d) Price paid for the extra spectrum: This is the actual cost the operator pays to acquire the spectrum.
e) Value created: The value created is the difference between the value of the extra spectrum and the price paid. If the value is greater than the price, acquiring the spectrum makes economic sense for the operator.




Figure I: Value creation through spectrum acquisition[image: ]
















Source: Coleago
3.2. [bookmark: _Toc206105664]Spectrum Valuation Methods
There are multiple approaches to determining the value of spectrum, each with its own advantages and limitations. No single approach can be deemed entirely accurate, as spectrum valuation depends on various economic, technical, and market-driven factors. Therefore, a more effective strategy involves using multiple valuation approaches to arrive at a well-rounded and balanced estimate. This ensures a thorough evaluation that considers diverse perspectives and addresses the uncertainties associated with spectrum pricing.
To achieve a fair and justified valuation, the process must be based on transparent, logical, and scientifically sound methodologies, supported by robust economic principles. The objective is to determine a reasonable market-based value that can serve as the basis for establishing a reserve price – the minimum price at which spectrum can be  assigned through auctions or administrative mechanisms.
Given the complexity of spectrum valuation, various models and methodologies are utilized, each providing distinct insight into the economic value of spectrum. Below are some of the commonly employed methods for spectrum valuation.
Auction Based Approach
The auction-based approach values spectrum by analyzing prices from previous spectrum auctions held within the country. Analysts review historical auction data to spot pricing trends for similar spectrum bands, assess the level of competition among bidders, and consider specific auction factors such as reserve prices and geographic coverage.
To apply this method, comprehensive data on past auctions—including final bid amounts, auction formats, and competitive dynamics—is collected. This information is then normalized using metrics like $/MHz-POP (price per megahertz per population covered), allowing for meaningful comparisons. Statistical models, often using regression analysis, are developed to identify the main drivers of spectrum value and to quantify the relationship between auction prices and market factors. 
The study, Radio Spectrum Valuation by Using Censored Regression Method [footnoteRef:1] , categorized variables that have significant effects on spectrum value and have the relationship as predicted by the theory into three groups: 1) factors concerning spectrum demand, 2) factor concerning spectrum auction characteristics and 3) factors concerning pre- and post-auction obligations. Factors concerning spectrum demand are variables that reflect the size of the economy and the needs for spectrum. This group includes the country’s income, the number of populations, and the time when the telecommunication market is booming. The group of factors concerning spectrum auction characteristics will express the level of competition in spectrum auction, including the number of bidders per license offered. The last group of variables includes factors concerning pre- and post-auction obligations. They are important factors to be considered by bidders before entering the auction. These include reservation of license for next auction, amount of deposit to be made before auction, annual fee and coverage obligation. [1:  Radio Spectrum Valuation by Using Censored Regression Method] 

The auction-based approach offers a transparent and objective way to estimate spectrum value, as it reflects actual market demand and the willingness of operators to pay. It is especially useful for setting reserve prices in future auctions or benchmarking spectrum values across similar markets. However, there are limitations. Past auction prices may not accurately predict future values if market conditions change, such as with the introduction of new technologies like 5G or evolving spectrum sharing practices. Additionally, the design of the auction (for example, sealed bid versus open bidding) can greatly influence final prices, sometimes distorting the true market value. The approach may also overlook unique characteristics of the spectrum or local market nuances that affect valuation.
International Benchmarking 
The international benchmarking method estimates spectrum value by comparing auction results or the administratively assigned spectrum from other countries with similar spectrum assignments. This approach assumes that spectrum with comparable characteristics will have similar economic value in markets with equivalent structures. 
Analysts implementing this method first identify countries with comparable market characteristics and similar spectrum assignments. They collect auction data from these markets, then adjust using variables like GDP per capita, population density, market competition levels, and timing of auctions. Statistical techniques including ordinary least squares or censored regression models help quantify the relationship between these factors and spectrum values, enabling price estimation in the target market.
The Australian Communications and Media Authority (ACMA) cited three categories of market data that can be used as benchmarks to estimate spectrum value, including: 
1. Spectrum market transactions or a “market comparable” approach (e.g., past auction results from the same or similar bands or trades in the secondary markets). 
2. The values of companies that own spectrum (e.g., market valuations of firms that hold spectrum rights reflect the value of the spectrum, plus additional assets). 
3. Capacity sales of spectrum-utilizing services (e.g., data on the sale price of capacity for services that rely on spectrum as an input).
International benchmarking approach provides valuable perspectives by leveraging global market data, especially beneficial in regions with limited local auction history. However, this approach requires careful adjustment for differences in market conditions across countries, which introduces subjectivity and potential estimation errors. Factors requiring adjustment include economic development levels, population density, regulatory frameworks, and local demand for wireless services. The approach also assumes comparable markets exist, which may not be true for unique regulatory environments or emerging spectrum bands. In a 2008 report for the Australian Communications and Media Authority (ACMA), Plum Consulting noted that using market benchmarks to estimate spectrum prices is challenging because spectrum values can vary greatly depending on when the spectrum is released, the limited number of comparable markets, and the different ways spectrum is used in each country[footnoteRef:2]. [2:  Exploring the Value and Economic Valuation of Spectrum
104-N00005.pdf] 

Opportunity Cost-based Approach 
The opportunity cost approach is based on the idea that greater channel capacity can be achieved either by acquiring an additional spectrum or by installing more base station (BTS) sites beyond the current baseline[footnoteRef:3]. Capacity can be increased by upgrading existing radio equipment to more efficient systems, adding more radio equipment to existing base stations using extra spectrum, or building new base stations that use the current spectrum. Operators who cannot access an additional spectrum must expand their networks by deploying more base stations. In contrast, competitors who can acquire more spectrum and utilize their existing sites will face lower network investment costs, as illustrated in Figure 2. [3:  Mölleryd, Bengt G., and Jan Markendahl. "Valuation of spectrum for mobile broadband services: Engineering value versus willingness to pay." (2011).] 


Figure II: Amount of Spectrum vs Base Station density 
[image: ]







Source: Markendahl, Jan, et al

For a specific amount of spectrum and for a specific radio access technology it can be formulated as “the deployment of N times more capacity requires N times more base stations[footnoteRef:4]”  [4:  Markendahl, Jan, et al. "Business innovation strategies to reduce the revenue gap for wireless broadband services." Communications & Strategies 75 (2009): 35.] 


An increasingly common means of setting an administrative price for spectrum is to set it equal to its “opportunity cost.” This can be calculated by estimating what additional costs a firm would incur if it chose to produce the same services but did not have access to that particular band and had to replace it with the next cheapest band, or with a non-spectrum input (such as a fiber optic cable). Those extra costs measure the loss of opportunity to use the spectrum in question.
Discounted cash flow value
The Discounted Cash Flow (DCF) method estimates value by considering the time value of money. It calculates the Present Value (PV) of all expected future cash flows by discounting them to today’s terms. The sum of these discounted cash flows, both incoming and outgoing, is called the Net Present Value (NPV). 
It is expressed as “discounted” cash flow because of the principle of “time value of money”, meaning cash in the future is worth less than cash today. For spectrum valuation, DCF estimates the value as the expected NPV of future cash flows, with all other costs, including capital, valued at market prices. This approach sets the maximum price an operator should pay for spectrum. Shown in Figure 3, if the payment exceeds the DCF-derived value, the operator is paying too much.






Figure III: Calculation process for estimating discounted cash flow
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Source: Plum
Hybrid Approach 
Hybrid approaches combine multiple valuation methods to achieve a more comprehensive, balanced, and accurate assessment of spectrum value by integrating economic, technical, and market-based perspectives to address factors such as demand, opportunity cost, propagation characteristics, and regulatory considerations. They are essential because different valuation models focus on distinct aspects of spectrum utility (e.g., economic potential vs. technical efficiency), market dynamics and technological advancements create uncertainties requiring a multi-faceted approach, and relying on a single method may result in overvaluation or undervaluation, impacting spectrum assignment efficiency.
Hybrid models balance technical, economic, and market factors, which helps reduce uncertainty in valuation and makes the approach more adaptable to evolving technologies like 5G and IoT. This leads to better-informed decisions for policymakers and regulators. However, these approaches are also more complex and data-intensive, as they require harmonizing different models and determining the appropriate weight for each method, which can be challenging. Despite these complexities, hybrid valuation is increasingly seen as a robust tool for navigating the multifaceted nature of modern spectrum markets, offering flexibility and a more nuanced understanding than any single method alone
3.3. [bookmark: _Toc206105665]Factors Impacting Spectrum Value 
The value of a spectrum license is not fixed and can vary significantly based on a variety of factors. These factors broadly fall under technical, economic, regulatory, and market dynamics. 

a) Frequency Band and Propagation Characteristics
The frequency of a spectrum band has a direct influence on its propagation characteristics, which in turn affects its utility and, consequently, its value.
i. Low-frequency bands (e.g., below 1 GHz) have superior propagation capabilities. They can travel longer distances and penetrate obstacles like buildings and trees more effectively. This makes them ideal for broad coverage, particularly in rural or suburban areas.
ii. Mid-frequency bands (1 GHz to 6 GHz) offer a balance between coverage and capacity. These are particularly attractive for urban and suburban deployments.
iii. High-frequency bands, such as millimeter wave (mmWave) spectrum (24 GHz and above), offer very high data throughput but have limited range and poor penetration. These are suitable for dense urban environments and specialized use cases like fixed wireless access or hotspots.
In general, lower-frequency spectrum tends to command a higher price per MHz due to its wider coverage potential, though demand for higher frequencies is rising due to capacity needs in 5G.
b) Bandwidth and Channel Size
The size of the spectrum block—measured in megahertz (MHz)—is another crucial determinant of its value.
i. Larger bandwidths allow for higher data transfer rates and improved network performance, especially in high-traffic areas.
ii. Telecom operators prefer acquiring contiguous spectrum blocks, which are adjacent frequencies that simplify network planning and increase spectral efficiency.
iii. Fragmented or non-contiguous blocks may require the use of advanced techniques like carrier aggregation, which can increase deployment complexity and cost.
Operators often value spectrum more if it aligns well with their existing holdings, enabling easier integration and more efficient use. The greater the bandwidth, the higher the potential value, especially in markets with high mobile data consumption.
c) Geographic Coverage and Market Demographics
The geographical area covered by a spectrum license significantly impacts its value.
i. Urban areas, where population density and data demand are high, generally yield higher spectrum value due to the potential for higher revenues.
ii. Rural and remote areas, while important for universal coverage, tend to be less commercially attractive unless government incentives or obligations are present.
iii. The demographics and socio-economic profile of the population in the licensed area also play a role, as people in higher-income areas may be more willing to pay for premium services.
d) Interference & Signal Quality
Spectrum with minimal interference ensures stable communication. Factors such as co-channel interference, electromagnetic radiation, and signal degradation due to obstacles (buildings, trees, etc.) can impact the efficiency of spectrum usage. Spectrum with low interference is highly valuable in telecommunications.
e) Market Demand and Competitive Landscape
Spectrum value is heavily influenced by market dynamics:
i. When demand for mobile services and data is growing, spectrum becomes more valuable as operators seek to expand capacity and improve service quality.
ii. Competition among telecom operators drives up auction prices. In markets with many active or potential players, spectrum auctions tend to be more aggressive.
iii. The entry of a new player (e.g., a new mobile network operator) can dramatically increase bidding pressure and, consequently, spectrum prices.
f) License Terms and Conditions
The structure and flexibility of the spectrum license have a direct effect on its value:
i. License duration: Longer-term licenses are more attractive as they allow operators to plan long-term investments and recoup infrastructure costs.
ii. Usage restrictions: Flexible licenses that allow for a wide range of services and technologies (technology-neutral licensing) are typically more valuable.
iii. Obligations: Coverage requirements, build-out timelines, and penalties for non-compliance can lower spectrum value by increasing operational costs and risks.
g) Technological Ecosystem and Device Support
The maturity of the ecosystem around a particular spectrum band influences how quickly and efficiently an operator can deploy services.
i. Bands that are widely adopted globally (e.g., 3.5 GHz for 5G) tend to have strong vendor support, cross-border compatibility, device compatibility—all of which enhance value.
ii. In contrast, less commonly used bands may face delays in equipment availability and increased costs for custom deployments.
h) Regulatory and Policy Environment
Government and regulatory frameworks play a critical role in shaping spectrum values:
i. Transparent and predictable regulatory processes promote investor confidence and tend to support higher valuations.
ii. Uncertainty, such as the risk of refarming, spectrum assignment, or rationalization, can significantly reduce interest and value.
In some cases, spectrum caps or ownership restrictions are placed on incumbents to encourage competition, which can also impact bidding behavior and valuations.

i) Timing and Strategic Importance
Timing can be a decisive factor:
i. Operators may assign a higher value to spectrum if they are under pressure to meet service demands, roll out new technologies (like 5G), or counter competition.
ii. Sometimes, acquiring spectrum is more about strategic positioning (e.g., blocking competitors or future-proofing operations) than immediate utility, which can inflate value.
4. [bookmark: _Toc206105666]Best Practices on Spectrum Pricing
The best international practices suggest that accurate spectrum valuations facilitate better financing and investment decisions by the financial community, and lead to optimal policy decisions on spectrum auctions, licensing terms and sharing mechanisms.

4.1. [bookmark: _Toc206105667]Examples of Different Countries
a) FCC: A striking example is the United States, where the Federal Communications Commission’s (FCC) 2020 C-band auction raised over $81 billion. This high valuation was driven by the mid-band spectrum’s strategic relevance to 5G, the presence of multiple strong bidders (Verizon, AT&T), and favorable license terms. The auction demonstrated how strong market demand, flexible use conditions, and global equipment support can maximize spectrum value. ​
b) DoT: In contrast, India’s 2021 spectrum auction saw only about 37% of the available spectrum sold, despite growing demand for data services. The primary reason was excessively high reserve prices, coupled with financial strain in the telecom sector. Even the highly valuable 700 MHz band remained unsold. ​ However, the auction in 2022 was a great success, as much of the parameters were catered for.[footnoteRef:5] [5:  Auction of Spectrum 2022
(URL: https://dot.gov.in/spectrum-management/2886)
Auction of Spectrum 2021
(URL: https://dot.gov.in/spectrum-management/2828)
] 

c) BNetzA: Similarly, Germany’s 2019 5G auction, which raised €6.55 billion, was criticized for its impact on network investment. Though the auction generated substantial revenue, the high prices forced operators to divert funds from infrastructure deployment, potentially slowing the 5G rollout. This illustrates the risk of overpricing spectrum—while it raises short-term government revenue, it may harm long-term digital development. 
d) MIST: On the other hand, Republic of Korea offers a model of efficient spectrum  assignment. In its 2018 5G auction, spectrum was allocated at fair prices with reasonable obligations. Operators received both mid-band (3.5 GHz) and high-band (28 GHz) licenses, enabling a rapid and successful 5G rollout. The government’s transparent process, strategic planning, and alignment with industry needs maximized spectrum value while accelerating innovation. ​ 
These global cases underscore a fundamental insight: spectrum value is not solely about price per MHz—it’s about enabling sustainable, future-ready networks. Countries that balance commercial viability, technological readiness, and regulatory flexibility tend to extract greater long-term value from their spectrum resources.
For the business community or the interested players of the market to take  in the auctions, the key questions include whether fair market value estimates are accurate, and how changes in spectrum holdings could affect a company's value. Policymakers, meanwhile, have to consider questions such as whether they are providing access to spectrum that meets the needs of a rapidly evolving marketplace.
The main economic objective of spectrum management should be to ensure efficient assignment and use of spectrum to maximize benefits to society and to investors.

Widely recognized best practice requires that: 
Spectrum fees be set in a fair, objective and transparent manner without incurring undue administrative costs while promoting efficient use of spectrum.[footnoteRef:6]  [6:  For example, see ITU-InfoDev ICT Regulation Toolkit, Chapter 5.5 http://www.ictregulationtoolkit.org/toolkit/5.5 ] 


i. Fairness and Objectivity: mean that fees should be based on objective factors and all license holders in a given frequency band should be treated on an equitable basis. This would preclude, for example, different treatment of different users in a given frequency band. 
ii. Transparency: requires that the basis on which fees are calculated should be made clear in a published document. All fees should be set based on a published schedule.
 
iii. Administrative costs: will be low if the fee schedule is simple to administer. The simplest fee schedule would have flat fees; however, this would not promote efficient spectrum use in many circumstances. Administrative simplicity needs to be balanced against the requirement to encourage efficiency of spectrum use if fees are to account of parameters such as bandwidth, frequency band or coverage.

4.2. [bookmark: _Toc206105668]Key Lessons Learnt by Different Countries 
a.  Mistakes in Spectrum Pricing 
i. Industry Consultation: The regulator needs to consult with the market on a roadmap for the release of spectrum bands, publish the timeline ahead of time.
ii. Vigilant Market Value: International benchmarking doesn’t necessarily lead to correctly predicting the market value of spectrum in a given country.
iii. Spectrum Cap: Spectrum cap is a useful tool to ensure competitiveness of the operators, especially in the asymmetric market.
b. [bookmark: _Toc206105669]Mistakes in the Auctions:
a) Auction time. In case of Auction, holding more than one auction within short time put smaller operators under great financial stress
b) Reserve Prices and Annual Fees set above True Market Value. Linking high spectrum prices leads to award failure. Few of the examples include 4G processes in Mozambique, Ghana, and Senegal.[footnoteRef:7] [7:  https://www.gsma.com/connectivity-for-good/spectrum/wp-content/uploads/2017/02/Effective-Spectrum-Pricing-Full-Web.pdf ] 

c) Artificial Scarcity or Uncertainty over Future Spectrum Availability. There are few examples seen worldwide, where a combination of over-pricing and delays in releasing spectrum has led to inflated valuations and caused valuable spectrum to go unsold. 
d) Inappropriate Award Rules. Award rules are very important in the auction process. They create risks for bidders or options to foreclose competition. Some examples were seen worldwide where the auction design put enterprise value for incumbent operators at risk, and damaging effects in the auctions due to of heavy coverage obligations.

4.3. [bookmark: _Toc206105670]Key Findings from International Trends
a. Lower spectrum costs have a statistically significant positive impact on prices paid by consumers. 
b. In countries with higher urbanization, prices are generally higher. This may reflect the increased focus on investment in urban capacity to meet the demand, and high rental and planning costs of urban sites. 
c. The quantity of data consumed is negatively affected by price. Higher prices lead to less data consumed. Note that data demand is elastic; if the price increases by 1%, the quantity demanded goes down by more than 1%. This means consumers are sensitive to prices.
5. [bookmark: _Toc206105671]Terms and Conditions of Spectrum Payments 
Spectrum pricing is governed by a set of financial and operational terms established by regulatory authorities to ensure efficient utilization and equitable access. These terms encompass payment structures, rollout obligations, penalties for non-compliance, and other conditions that influence both the cost and deployment of telecommunications services. Terms and conditions of spectrum pricing that regulators include when assigning spectrum to telecom operators are as follows:

5.1. Financial Terms and Conditions:
a. Payment Structure:  
Payment terms refer to how and when winning bidders pay for the spectrum they acquire. These terms can vary by country and auction design:
i. Upfront Payment: Operators must pay initial amounts to secure spectrum licenses. A portion or full amount is paid immediately after winning the bid.
ii. Deferred Payments: Some Authorities offer installment-based payment structures over several years. These options are often designed to reduce the financial burden and stimulate investment in infrastructure e.g. In the 2022 India 5G spectrum auction, the government introduced flexible payment options, allowing operators to pay the spectrum fees in 20 equal annual installments with no upfront payment required, thereby easing the financial burden on telecom companies. Additionally, operators were given the option to surrender the spectrum after 10 years with no future liabilities concerning the remaining installments.
iii. Moratorium Period: Some countries offer a grace period (e.g., 1-2 years) before payment begin. This method is useful for operators to generate revenue before paying.

b. Annual Fees:
i. Spectrum Usage Charges (SUC): Recurring charges for spectrum management. It's typically predetermined based on factors like bandwidth assignment and regulatory policies. These charges ensure efficient utilization and discourage spectrum hoarding e.g. TRAI imposes annual spectrum usage charges based on operator’s revenue. However, in June 2022, government waived SUC for spectrum acquired in the 2022 auction to reduce the cost of doing business.
ii. Revenue Sharing: Licenses are required to pay percentage-based revenue contributions (common in developing nations for telecom revenue sharing). This model adjusts payments based on earnings, which can be beneficial for operators in fluctuating market conditions. 

c. Currency Terms: Licenses may be priced in local or foreign currency, with important implications for exchange rate risk. Conversion terms, especially in developing countries, can significantly affect affordability. In Bangladesh, spectrum prices were set in US dollars, leading to disputes due to local currency depreciation. Recognizing the challenges faced by operators, BTRC recently allowed payments in Taka, aligning with practices in other South Asian countries.
5.2. Price vs. and Rollout Obligations:
Spectrum pricing is often linked to network rollout obligations, ensuring operators expand coverage and improve service quality. When governments allocate radio spectrum to telecom operators, they must strike a balance between maximizing revenue through spectrum prices and ensuring network expansion, especially in underserved areas. This creates a trade-off between spectrum price and rollout obligations. Generally, Higher Spectrum Prices often reduce the available capital for network deployment, especially in rural or low-income areas while Lower Spectrum Prices, paired with strong rollout obligations, can encourage operators to invest more in infrastructure and provide wider service coverage. Rollout obligations can be categories as:
a. Minimum Rollout Requirements
i. Licensees are required to launch services in a phased manner—starting with major urban centers and expanding into rural areas.
ii. Rollout targets are often defined by:
· Number of districts or cities covered
· Percentage of population or geographical area covered
· Specific timelines (e.g., within 12, 24, or 60 months)

b. Technology and Service Standards
i. Regulators may mandate the use of specific technologies (e.g., LTE, 5G NR) to ensure interoperability and modern standards.
ii. There may also be Quality of Service (QoS) benchmarks related to network uptime, latency, throughput, and customer service.

c. Rural and Underserved Area Conditions
Special obligations may require deployment in economically unviable or remote regions to support digital inclusion goals.
Below are some international examples:
i. India: India’s 5G auction in 2022, operators were allowed to pay over 20 years but had to launch 5G services in at least one city within a year and expand to all licensed service areas within five years.
ii. Saudi Arabia: Saudi Arabia's Communications, Space, and Technology Commission (CST) has adopted a balanced approach by setting reasonable upfront spectrum fees with extended payment terms, allowing operators to focus on network expansion. However, operators are required to meet strict coverage and Quality of Service (QoS) obligations, particularly in rural areas. ​
iii. France:  French Regulatory Authority has implemented a strategy that combines moderate spectrum pricing with rigorous rollout obligations. For 5G spectrum in 2019, France allocated 310 MHz in the 3.5 GHz band, with additional spectrum becoming available in 2026. The pricing model combined a beauty contest for initial blocks (50 MHz) with commitments, including a €350 million fee, and an auction for the remaining spectrum, with a reserve price of €70 million per 10 MHz block. Operators were required to deploy over 10,500 sites by 2025, ensuring at least 240 Mbps per site, with 25% of sites located outside dense urban areas.
iv. Sweden: Swedish Post and Telecom Authority (PTS) has taken a strategic approach to spectrum pricing, balancing affordability with rollout obligations to ensure widespread connectivity. For 5G spectrum, Sweden auctioned the 700 MHz band with a coverage obligation attached to certain licenses. Operators receiving these licenses were required to invest SEK 300 million to extend coverage in underserved areas. 
v. Austria: In 2020, 700 MHz auction winners were required by Austrian Regulatory Authority for Broadcasting and Telecommunications (RTR) to cover 80% of 2,100 underserved communities with download speeds of 30 Mbps and 3 Mbps for upload by 2027, and 90% of federal and state roads should get at least 10 Mbps for downloads and 1 Mbps for uploads.
5.3. Compliance, Enforcement & Penalties
To ensure compliance with the stipulated terms, regulators enforce penalties for non-adherence. ​
a. Performance Bank Guarantees
Operators often have to submit bank guarantees tied to rollout obligations. If targets are not met, the guarantee may be uncashed by the regulator.
Bangladesh: The BTRC enforces rollout obligations through performance bank guarantees. Non-fulfillment of targets leads to encashment of BDT 50 crore per phase, incentivizing timely deployment of services.
b. Fines and Spectrum Reversion
Monetary fines may be levied for delayed or failed rollouts. Continued non-compliance may lead to revocation of licenses or reversion of spectrum.
· India: Failure to meet minimum rollout obligations results in escalating weekly fines, starting at INR 1 lakh and potentially reaching up to INR 1.4 crore per phase. Non-compliance for more than 52 weeks can lead to spectrum withdrawal and encashment of bank guarantees. ​

5.4. Spectrum Sharing Conditions:

Spectrum sharing is mechanisms that allow telecom operators to optimize their use of radio frequencies.
5.5. Spectrum Sharing: Instead of exclusive ownership, multiple operators can share spectrum to enhance coverage and reduce costs. 

i. India permitted spectrum trading and sharing among access service providers, including inter-band sharing through common radio access networks.
ii. Sweden allows operators to share, trade or lease spectrum to one another, especially in rural areas, to promote collaborative coverage.
iii. Saudi Arabia CST promotes spectrum sharing through light licensing regimes and Automatic Frequency Coordination (AFC) systems, facilitating efficient use of spectrum resources. It facilitates spectrum trading and is exploring the introduction of more radio services into the trading framework to enhance flexibility and efficiency.

5.6. Spectrum Cap:
A spectrum cap is a regulatory limit on the amount of radio frequency spectrum a telecom operator can hold. It prevents market dominance and ensures fair competition. There are typically two types of spectrum caps:
a. Band Cap: Limits the amount of spectrum an operator can hold within a specific frequency band.
i. France limited the maximum spectrum a single operator could hold in the 3.4–3.8 GHz band to 100 MHz in its 5G auction, to ensure competition.
ii. Thailand is a country where spectrum cap in particular an event-related has been implemented since its first spectrum auction. For instance, during the 2015 auctions for 1800 MHz Band each operator was limited to acquiring a maximum of 2x15 MHz to prevent monopolization.
iii. UK Ofcom has applied caps to particular frequency bands. For example, during the award of the 2.3 and 3.4 GHz spectrum bands, a cap of 255 MHz was set on the amount of immediately usable spectrum any operator could hold post-auction.

b. Total Cap: Restricts the total spectrum an operator can own across all bands.

i. UK: In preparation for the 2017 spectrum auction, Ofcom imposed a cap of 340 MHz to prevent any single mobile operator from holding more than 37% of the total mobile spectrum available. This measure aimed at curbing the dominance of larger operators like BT/EE, which at the time held approximately 42% of the spectrum. 
ii. Pakistan, in its recent auctions have imposed spectrum caps, limiting the total amount of spectrum an operator can hold in a given band.
iii. France ARCEP imposes overall spectrum caps, limiting the total amount of spectrum an operator can hold across multiple bands. This ensures balanced distribution among competitors.
iv. India TRAI imposes a cap of 25% of the total spectrum assigned (all bands including 700, 800, 900, 1800, 2100, 2300, 2500 MHz); and 50% within a given band in each of the access area.
6. [bookmark: _Toc206105672]Spectrum Valuation in SATRC Countries 
The SATRC countries were inquired through a comprehensive questionnaire regarding the spectrum valuation methodologies followed in their respective countries. The questionnaire and the responses are annexed to the report. However, a summary of the spectrum valuation practices is provided below.
The valuation of Next Generation Mobile Networks (NGMN) spectrum in South Asian Telecommunication Regulators' Council (SATRC) countries is influenced by various factors, including economic conditions, market demand, and regulatory policies.
[bookmark: _Toc206105673]
Spectrum Assignment Approach: 

Two (02) approaches have been observed among the SATRC countries for the spectrum assignment i.e. through Auctions and through administrative assignments. Few countries have assigned it administratively and few others have adopted the approach of Spectrum Auction to give away the scarce resources of spectrum for Cellular services. 

6.1. Administrative Assignment Approach: 
The valuation of spectrum in administrative assignments is based on the national interests and priorities. 
6.2. Auction Based Approach 
The auction approach on the outer hand is a process with multi-layered process. A general trend of conducting the spectrum Auction at National level is observed. India, however, does it on Province/ Geographical level due to its geographical landscape. For the auctions, different auction models including SMRA, Sealed Bid Auction, Open Out Cry have been used by different countries, depending upon the requirements. 
Table 3 Spectrum Assignment Method in SARTC Countries

	S.No
	Country
	How does your country assign spectrum? 

	1
	Afghanistan
	Auction

	2
	Bangladesh
	Auction

	3
	Bhutan
	Administratively

	4
	India
	Auction

	5
	Iran
	Auction

	6
	Maldives
	Administratively

	7
	Nepal
	Auction

	8
	Pakistan
	Auction

	9
	Sri Lanka
	To be confirmed form Sri Lanka



a. Methodology for Valuation of Spectrum for Auction based Approach: 
i. This process of valuation of various spectrum bands incorporates multiple approaches, including mainly regional Benchmarking and Net Present Value. In addition, international best practices and insights from past auction experiences are also considered. Few countries also use Cost-based approach.
ii.  All the countries try to ensure that spectrum prices are efficient and reflective of market conditions. Therefore, almost all of them tend to follow the following trends:

a) Collect the mobile network related KPIs and other related information for valuation of spectrum, prior to spectrum auction. 
b) In addition, they aim to establish an optimal reserve price to foster competition. Therefore, for that they follow, from the following steps i.e. 
1) Adopt Market-Based Pricing Mechanisms, 
2) Consider the lessons learned from Past Auctions, 
3) Regularly Review and Adjust of Price, 
4) Efficient Spectrum Management,
5) Stakeholder Engagement, 
6) Harmonize with Regional Practices, 
7) Utilize Technological Tools etc.


iii. Strategy to Prevent Spectrum Underpricing or Overpricing 

All countries have adopted at least one of the following methods to ensure spectrum pricing reflects market realities:
a) Market Benchmarking or Economic Indicators
Countries like Afghanistan, India, Iran, and Pakistan use benchmarking (ARPU, GDP, saturation, etc.) or hire consultants to align prices with economic and market conditions.
b) Stakeholder Consultation
Bangladesh, Bhutan, Pakistan and Sri Lanka mention stakeholder engagement or consideration of operators' financial capability.
c) Auction-Based Mechanisms
Bangladesh, Nepal, Pakistan, and Sri Lanka highlight auctions as a tool for transparent, competitive pricing.
d) Administrative Approach with Market Considerations
Even in Bhutan and Maldives, where auctions aren't the primary mechanism, there's an awareness of the need to consider market conditions (e.g., stakeholder consultation or plans to introduce pricing in the future).

b. Spectrum Pricing Strategy Vs Spectrum Efficiency & Competition 

All SATRC countries aim to strike a balance between efficient spectrum use and healthy market competition. The common elements include the use of auctions, affordability considerations, and mechanisms to prevent dominance or underutilization. The countries use all or few from the following to gear toward fostering a competitive, innovative telecom environment.


i. Use of Auctions (or Movement Toward Them)
Most countries (Bangladesh, India, Nepal, Iran, Sri Lanka, Pakistan) rely on or reference auctions as a key tool to promote fair competition and efficient assignments.
ii. Balancing Pricing for Affordability and Investment
Several nations (Bhutan, Iran, Maldives) emphasize keeping prices reasonable so that spectrum costs don’t inhibit network expansion or innovation.
iii. Encouraging Competition & Preventing Hoarding
Bangladesh and India specifically address measures to prevent anti-competitive behavior, such as spectrum caps or careful reserve pricing.
iv. Technology Enablement and Neutrality
Countries like India and Bangladesh support technological growth (e.g., 5G) and ensure that pricing strategies do not restrict innovation.

c. Spectrum Pricing Strategy Vs Telecom Operators 

Most of the members have an opinion that operator-consultation is a key part of the spectrum pricing strategy in SATRC countries. Engaging stakeholders early and transparently helps build trust, ensure fair pricing, and promote smoother implementation of spectrum policies. Countries are moving toward or already practicing inclusive, consultative, and balanced pricing frameworks. 
Generally, the telecom operators perceive the current spectrum valuation strategy and pricing policy when following measures are taken:

i. Stakeholder Consultation is a Standard Practice
Most countries involve telecom operators in the pricing process through consultations, meetings, or public feedback, helping to improve transparency and acceptability (Afghanistan, Bangladesh, India, Iran, Sri Lanka).
ii. Efforts to Align Pricing with Operator Expectations
Regulators are making efforts to justify, adjust, or explain pricing methodologies to operators, aiming to ensure pricing is seen as fair and optimal (Afghanistan, Pakistan, Maldives).
iii. Positive Operator Perception Where Engagement is Strong
Where active consultation and transparent methods are used, operators generally express satisfaction (Bhutan, Bangladesh, Maldives).
iv. Concerns About Affordability or Payment Terms 
While many operators are satisfied, some raise concerns about high prices or request flexible payment structures and in some cases, the concerns are considered and addressed where possible (Pakistan, and potentially others in the future like Maldives).

d. Authority Responsible for Recommending Base Price: In cases where Auctions are conducted in the SATRC countries, the initial recommendation of the base/ reserve price of spectrum in most cases, is being recommended by the telecom regulator. 
i. The regulator chooses among determining the base price on its own/in-house or through expert consultant. India and Bangladesh, for the past auction(s) worked out the spectrum valuation on its own using in-house expertise and inputs from academia. Rest of the SATRC member countries engage a consultant to valuate spectrum pricing or assign administratively.

e. Authority Responsible for Determining Base Price: For determining/ decision on the spectrum base price, in cases where Auctions are conducted in the SATRC countries, either the regulators of SATRC countries are responsible or the relevant Ministry/ Government. For example, in Bangladesh, India and Pakistan, the Ministry/ Government is responsible to determine and decide the spectrum base price. However, in Afghanistan, Bhutan, Iran and Sri Lanka, the regulators have the authority to determine the spectrum base price for auctions or administrative prices.

f. Spectrum Awards 
i. Afghanistan has employed a combinatorial sealed-bid first-price auction model, for the auction of spectrum blocks in the 1800 MHz, 2100 MHz, and 2600 MHz bands awarded at varying prices, reaching up to $3.905 million per MHz in 2024. 
ii. Bangladesh has used open outcry auctions, with spectrum prices reaching $31 million per MHz for the 900 MHz and 1800 MHz bands. 
iii. Bhutan follows an administrative renewal model, with annual spectrum renewals.
iv. In India, spectrum awards follow the SMRA auction model, with details accessible through government portals.
v. Iran utilized sealed-bid auctions, with 2300 MHz band assignment reaching $17 million per MHz. 
vi. Nepal has adopted both auction and pre/post-auction assignments, with spectrum.
vii. Pakistan has conducted auctions with the SMRA and single-bid models, awarding spectrum in the 850 MHz, 1800 MHz, and 2100 MHz bands, with prices up to $39.5 million per MHz. 
viii. Sri Lanka has  assigned spectrum, but specific auction details are unavailable. 
Table 1 shows the data from some of the recent Auctions in the SATRC Countries is as below:









Table 1
	Countries
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded 
(MHz)
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	

	Afghanistan
	National 
	 2024
	1800 2100

2600
	2 Blocks (2*5) FDD

2 Blocks (2x10)FDD
	10 MHz


20 MHz
	3.44 M,
2.40 M,

1.10 M
	3.905 M,
3.20 M

1.350 M
	No
	 15
	 Auction

	Bangladesh
	National
	 2021
	1800
2100
	1 Blocks
4 Blocks
	7.4 MHz
5.0 MHz
	31.0 M
27.0 M
	31.0 M
29.0 M
	No
	5
	 Auction

	Bhutan
	National 
	 2021
	3500
	NA
	NA
	431.62
	-
	Yes
	Renewed Annually
	Administrative

	India
	Licensed Area
	2021
	800
900
1800
2100
2300
	*
	*
	*
	87.67 M*
	No
	20
	Auction

	Iran
	National
	-
	2300
	3 blocks
	80MHz
	4 M
	17 M
	Yes
	10
	Auction

	Nepal
	 National
	 2021
	2100 900
	2x5 MHz
2x 1.6 MHz
	*
	179,040358,080
	223,800580089
	
	License validity
	Auction

	Pakistan
	 National
	 2021
	· 1800
· 2100
	21
	1x5 MHz 20x0.2 MHz
	31 M
29 M
	31 M
	Yes
	15 
	Auction 


· Note: Concept of blocks was not used. Bandwidth requested by the operators were assigned whenever allowed by the spectrum capping policy and availability. 
· Spectrum prices in Nepal are calculated in Nepalese Currency. The prices in the above table are approximate values assuming 1 USD = 134.05 NPR.
· Spectrum prices in India are calculated in Indian Rupees. The prices in the above table are approximate values assuming 1 USD = 73.94 INR.
· The value of USD 87.67 million per MHz corresponds specifically to the auction-winning price in the Delhi LSA for the 800 MHz band in the 2021 spectrum auction.
· Auction of Spectrum 2022
(URL: https://dot.gov.in/spectrum-management/2886)
· Auction of Spectrum 2021
(URL: https://dot.gov.in/spectrum-management/2828)

g. Spectrum Award for 5G:
The award of spectrum for the latest technology i.e. 5G was a trend in the world during past three (03) to Four (04) years. Most countries in the South Asian region have not yet awarded 5G spectrum, including Afghanistan, Nepal, Pakistan, and Sri Lanka. Bangladesh, however, has auctioned the 2.3 GHz and 2.6 GHz bands, currently used for 4G, with 5G rollout obligations planned. Bhutan awarded 5G frequencies administratively. India held its 5G auction in 2022, setting the reserve price at 70% of the average valuation, lower than the 80% used in previous auctions for 3G/4G. Iran is considering a 5G auction, with base prices to be determined through regional benchmarking and previous auction results. Pakistan has planned the Auction in 2026. Table 2 discusses the 5G Auctions in SATRC Countries.

Table 2
	
	National/ Provincial
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Spectrum Award Years
	Auction, Administrative Assignment

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	

	[bookmark: _Hlk195534130]Bangladesh
	 National
	 2022
	2300,
2600
	19
	10 
	6.0 M
	6.5 M
	No
	11
	 Auction

	India
	 National
	 2022
	600, 700, 800, 900, 1800, 2100, 2300, 2500, 3300,
26 GHz
	*
	*
	*
	*
	No
	20
	Auction

	Bhutan
	 National 
	 2023
	 2300 MHz
	 NA
	 NA
	215.81
	-
	 Yes
	Renewed Annually
	Administrative


1. Auction of Spectrum 2022
(URL: https://dot.gov.in/spectrum-management/2886)
2. Auction of Spectrum 2021(URL: https://dot.gov.in/spectrum-management/2828)

h. Spectrum pricing Strategies Vs Future Technologies
SATRC countries anticipate that few of the following emerging technologies and the changing financial dynamics of the telecom world, seems to significantly influence spectrum valuation and pricing strategies, i.e.
a) 5G and Beyond
Multiple countries, including Bangladesh, Pakistan, and Sri Lanka, point to 5G and next-generation technologies as key drivers of future spectrum demand and valuation. These require high investment and larger bandwidth, influencing pricing models.
b) Wider Bandwidth Requirements
Countries such as Bhutan, Maldives, and Afghanistan mention that future technologies will demand broader frequency bands, which will directly impact how spectrum is valued.
c) Economic and Financial Considerations
Nations like Nepal, Pakistan, and Sri Lanka emphasize the impact of CAPEX/OPEX, declining mobile operator revenues, and the growing dominance of OTT platforms, all of which must be factored into pricing strategies.
d) Flexible and Evolving Valuation Models
India and Iran highlight the need for dynamic, adaptive valuation methods that incorporate current technical, financial, and market parameters, allowing pricing models to stay relevant with ongoing technological change.
e) Digital Transformation Trends
Pakistan and Bangladesh refer to the broader shift towards digital societies and cloud-based services, which will increase spectrum usage and influence valuation frameworks
i. Challenges & Lessons Learnt among SATRC countries 

i. Challenges
The common challenges highlighted by SATRC countries, that the regulator face during spectrum valuation are: 

a) Government Revenue Objectives vs. Industry Growth Needs
Several countries (Bangladesh, Pakistan, Sri Lanka) point out the tension between maximizing government revenue and ensuring spectrum pricing remains affordable for operators to invest in infrastructure and quality services.
b) Need for Balanced and Fair Pricing Approaches
Countries like Bangladesh, Maldives, and Pakistan advocate for a balanced pricing strategy—not too high to hinder growth but structured to promote efficient spectrum use.
c) Lack of Market Data or Competitive Conditions
Pakistan cites the lack of operator-level data; Nepal highlights limited competition, both of which hinder accurate spectrum valuation.
d) Call for Regional Harmonization and Collaboration
Bangladesh and Pakistan suggest regional alignment of practices and government-industry cooperation as ways to improve pricing frameworks and share best practices.
e) Affordability and Support for Smaller Operators
Sri Lanka and Maldives emphasize that pricing should consider operators’ financial capabilities, possibly using asymmetric regulation or tailored approaches.
f) Technical Complexity in Valuation Models
Iran and India note that valuation must reflect current market realities and technical parameters, including technology cycles and rollout conditions.

j. Lesson learnt 
Few of the lessons learnt are as follows:

i. Market-Based and Data-Driven Valuation
Countries like Bangladesh, India, Afghanistan, and Sri Lanka support using market mechanisms, updated data, and benchmarks (like ARPU, GDP, population) for pricing decisions.
ii. Transparency and Stakeholder Engagement
Maldives, Nepal, and Bangladesh highlight transparent processes and the importance of consulting stakeholders in valuation decisions.
iii. Regional Harmonization and Collaboration
Iran and Sri Lanka call for regional cooperation and standardized practices to improve consistency and address shared challenges in spectrum pricing.
iv. Linking Pricing with Obligations and Usage
Pakistan and Nepal suggest aligning pricing with rollout obligations to ensure that spectrum is used efficiently and not hoarded.
v. Use of International Best Practices and Lessons Learned
India and Bangladesh recommend incorporating ITU guidelines, international experiences, and feedback from past auctions into valuation models.
k. Annual Fee in addition to Auction Price
Most SATRC countries impose annual fees or charges in addition to the one-time auction-winning price for spectrum access. In Afghanistan, an annual spectrum fee of USD 4000 per 200 KHz was increased to USD 4400 per 200 KHz in the March 2024 auction. Bangladesh applies an Annual Spectrum Usage Fee (AUF) based on a formula incorporating spectrum tariff units, contribution factors, bandwidth, area, and band factors. Bhutan follows an administrative method with annual spectrum fee renewals. In India, spectrum usage charges (SUC) are determined as per the Department of Telecommunications (DoT) order dated 21.06.2022. Iran requires all exclusive radio license holders to pay frequency usage fees quarterly. Pakistan implements an Annual Spectrum Administrative Fee (ASAF), calculated as a proportion of the total spectrum  assigned to recover 75% of the Frequency Allocation Board's (FAB) budget for the next financial year. Sri Lanka’s spectrum fees are stipulated in government gazette notifications. Meanwhile, in Nepal, the auction-winning price is structured as an annual payment per MHz and Maldives does not have any annual spectrum charges. These varied approaches highlight the diverse regulatory frameworks governing spectrum pricing in the region.
7. [bookmark: _Toc206105674]Backhaul Spectrum Charging in SATRC Countries.
7.1. [bookmark: _Toc206105675]Charging Backhaul Spectrum
There’s no unified spectrum charging policy or no standardized regional approach across countries, each adopts a distinct method, from free assignment to structured pricing models. However, administrative assignments are common.
a) Assignment
i. Administrative Assignment
Administrative assignment dominates. Most countries (India, Bhutan, Iran, Sri Lanka) use some form of administrative mechanism to assign spectrum, often combined with either fixed or incentive-based pricing.
ii. Per-Link or Spot Assignments
Countries like Afghanistan and Nepal assign spectrum on a per-link or spot-frequency basis.
b) Charging Model
i. Formula-Based or Fixed Fee Structures
Several nations use formula-based or fixed annual fee models for pricing.
ii. Minimal or No Cost in Some Cases
Pakistan provides spectrum free of charge, and Bangladesh waives acquisition fees, indicating a supportive regulatory approach in certain regions.

1.1.2. [bookmark: _Toc206105676]Factors for Formula-based charging
There is no one-size-fits-all microwave backhaul spectrum charging formulas used in South Asian countries, but there's a visible convergence around bandwidth, frequency, location, and service duration as core charging factors.
i. Bandwidth-Based Charging
All countries with defined formulas (Afghanistan, Bangladesh, Bhutan, Iran, Nepal, Sri Lanka) include bandwidth (BW) as a key pricing component. Charges increase with more MHz assigned.
ii. Frequency Band Consideration
Countries like Nepal, Bhutan, and Sri Lanka apply frequency-dependent rates. Charges vary across GHz or kHz ranges — higher frequencies generally incur lower rates.
iii. Geographic/Location Factor
Afghanistan, Bhutan, Iran, Bangladesh incorporate area/location-based factors (e.g., area factor, regional factor, or geographic scaling). These adjustments reflect the coverage footprint or urban/rural usage.
iv. Service or Usage-Based Elements
Some formulas (e.g., Afghanistan’s and Bhutan’s) account for service types, emissions, or transmitter power (Sri Lanka), indicating scaling by application or operational intensity.
v. Duration-Based Pricing
Afghanistan specifically multiplies by time/months, indicating pricing is tied to usage duration.
Others (e.g., Nepal, Bangladesh) imply annual pricing models.
vi. Administrative Complexity/Tiered Models
Nepal and Sri Lanka have tiered pricing structures, offering detailed bands for GHz and power, respectively.
Bhutan and Bangladesh also use multi-variable formulas incorporating cost-sharing, regionality, and technical specifications.
vii. Incentivized/Discounted for Higher Frequencies
In Nepal and Sri Lanka, higher frequency bands (e.g., EHF or above 100 GHz) have progressively lower per-unit fees, likely to promote efficient spectrum use.
2. [bookmark: _Toc206105677]Conclusion 
The efficient valuation and pricing of cellular/IMT spectrum are vital to fostering sustainable growth in the telecommunications sector across SATRC countries. As spectrum becomes increasingly central to digital transformation, the balance between maximizing government revenues and ensuring affordability for operators is crucial. By analyzing various spectrum pricing strategies, international benchmarks, and best practices, it can be concluded that there is no universal solution. However, a well-balanced approach incorporating auction mechanisms, administrative assignments, and stakeholder engagement can optimize spectrum utilization and enhance telecom sector growth. The experience of SATRC countries indicates that stakeholder engagement, data-driven analysis, and flexibility in policy design are critical to achieving effective outcomes. Additionally, aligning pricing strategies with rollout obligations, operator capacity, and national digital agendas ensure that spectrum not only generates revenue but also drives connectivity and innovation.

3. [bookmark: _Toc206105678]  Recommendations	

It is recommended that the SATRC countries should:

10.1 Consider implementing a performance-based pricing model in which spectrum fees are tied to rollout commitments, in line with the digital development agenda of the country. For example, operators that achieve 90% coverage in underserved areas within a short timeframe would receive a discounted rate, thereby incentivizing timely and inclusive network deployment.
10.2 Adopt hybrid approaches that combine international benchmarking,  and economic indicators (like ARPU and GDP) to set spectrum  prices that reflect true market value without discouraging operator participation.

10.3 For Auction based approach: 

a) Design auction frameworks that link pricing to realistic coverage and service obligations, ensuring that high spectrum costs dFo not impede network expansion, especially in underserved regions.

b) Adopt auction models that minimize uncertainty and risk for operators(e.g., SMRA or combinatorial formats), and ensure that rules are clear, fair, and discourage anti-competitive behavior or artificial scarcity.

c) Conduct post-auction evaluations to review the auction experiences and refine future pricing structures and bidding mechanisms for future corrections. SATRC members should collaborate to align methodologies, share auction experiences, and develop common policy guidelines to improve pricing consistency and regional spectrum efficiency.


10.4 Prevent market dominance and promote competition by setting limits on spectrum holdings per operator.



10.5 Regulators should carry out early and transparent consultations with telecom operators and industry experts to ensure pricing strategies are practical and implementable, promote investment, and address affordability concerns.


10.6 SATRC countries should build a simple online dashboard that shows past and current spectrum prices, bands, and auction results, for reference and benchmarking.

 
******************************************************


4. [bookmark: _Toc206105679]Annex A - Feedback of the SATRC Countries to Questionnaire on Spectrum Valuation 
[bookmark: _Hlk186810044]The valuation of Next Generation Mobile Networks (NGMN) spectrum in South Asian Telecommunication Regulators' Council (SATRC) countries is influenced by various factors, including economic conditions, market demand, and regulatory policies.
For the auction of the mobile spectrum, the regulators in all the member countries except Bhutan are responsible for recommending the base price of the spectrum, however in Bangladesh, India and Pakistan, the relevant Ministry/ Government   is responsible for determining the spectrum base price. In India, it is finalized by Government. through Notice Inviting Application (NIA).  However, in Afghanistan, Bhutan
Q1. Who is responsible for  
a) Recommending spectrum base price in your country? 

	S. No
	Country
	Regulator
	Government/Ministry
	Others

	1
	Afghanistan
	· 
	
	

	2
	Bangladesh
	· 
	
	

	3
	Bhutan
	
	· 
	

	4
	India
	· 
	
	

	5
	 Iran
	· 
	
	

	6
	Maldives
	· 
	
	

	7
	Nepal
	· 
	
	

	8
	Pakistan
	· 
	
	

	9
	Sri Lanka
	· 
	
	



b) Determining spectrum base price in your country? 

	S. No
	Country
	Regulator
	Government/Ministry
	Others/ Comments

	1
	Afghanistan
	· 
	
	

	2
	Bangladesh
	
	· 
	

	3
	Bhutan
	· 
	
	

	4
	India
	
	· 
	Finalized by Govt. through Notice Inviting Application (NIA) *  

	5
	Iran
	· 
	
	

	6
	Maldives
	
	
	[bookmark: _Hlk186810509]We are working on the spectrum pricing mechanism

	7
	Nepal
	
	
	[bookmark: _Hlk186810334]Joint Committee with Representatives from Regulator and Government Bodies

	8
	Pakistan
	
	· 
	

	9
	Sri Lanka
	· 
	
	


[bookmark: _Hlk186810552]*NIA: means the documents through which the DOT prescribes conditions for auction and allotment of spectrum. 
Q2. [bookmark: _Hlk186810705]What methods does your country use for valuing cellular spectrum (e.g., International/ Regional Benchmarking of previous spectrum prices / auctions; previous auctions in your own country; cost-based approach (opportunity cost, deployment cost, administrative cost), Net Present Value (NPV), hybrid approach, etc.). If your country is using more than one methodology, then how do you arrive at final valuation. Please provide details.

	S.No
	Country
	What methods does your country use for valuing cellular spectrum?

	1
	Afghanistan
	Benchmarking / Auctions.

	2
	Bangladesh
	We determine the price by comparing the following four outputs:
a)  benchmarking international results, 
b)  reviewing previous prices in our country, 
c)  stakeholder consultation, and 
d) calculating the opportunity cost of spectrum is the engineering valuation method.



	3
	Bhutan
	Cost-based approach (opportunity cost, deployment cost, administrative cost).

	4
	India
	For valuation of various spectrum bands, multiple approaches are used, incorporating financial parameters such as revenue and costs, as well as technical, economic, and market-related factors. In addition, international best practices and insights from past auction experiences are also considered.

When multiple valuation methods are employed, valuation is arrived using an Equi-probabilistic approach. 

In the recent past, TRAI has made recommendations on ‘Auction of Spectrum in frequency bands identified for IMT/5G’ dated 11.04.2024 to the Government. The recommendations can be accessed from the URL:
https://www.trai.gov.in/sites/default/files/Recommendations_11042022.pdf

	5
	Iran
	The methods used to value the cellular spectrum are based on the regional Benchmarking and the Net Present Value (NPV) of operators and previous auctions in our country. After studying the mentioned items, the base price is determined, and the final price is determined by the applicants through the auction.

	6
	Maldives
	The parameters considered for valuation of spectrum prices should not be complex. Could come up with a uniform fee rate per MHz of bandwidth.  Still not finalized

	7
	Nepal
	The parameters considered for valuation of spectrum prices include but are not limited to the signal propagation characteristics, ecosystem availability and infrastructure requirements, supply and demand, and per capita income.

	8
	Pakistan
	Mainly Benchmarking and NPV have been used for valuation. Hybrid approach is used for recommending a reserve price. A high-level committee is constituted which finalizes the reserve price based on recommendations.

	9
	Sri Lanka
	Currently TRCSL is value in cellular spectrum based on international benchmarking and sometime prices will decide based on government policy decisions.



Q3. Does your country engage a consultant to valuate spectrum pricing? If not, do you have a dedicated team of experts in your country that develop methodologies and work out the valuation at their own?

	S. No
	Country
	Yes
	No
	Do you have a dedicated team of experts in your country that develop methodologies and work out the valuation at their own? 

	1
	Afghanistan
	· 
	
	

	2
	Bangladesh
	
	
	Experts of BTRC/government along with input from academia and industry jointly develop methodologies and work out the valuation

	3
	Bhutan
	· 
	
	The spectrum pricing formula was studied and recommended by the consultant/Expert.

	4
	India
	
	· 
	TRAI works out the spectrum valuation on its own using in-house expertise.

	5
	Iran
	· 
	
	

	6
	Maldives
	· 
	
	In process.

	7
	Nepal
	· 
	
	In general, valuation of spectrum prices is carried out by a joint team consisting of NTA officials and stakeholder’s representatives.

	8
	Pakistan
	· 
	
	Usually, Consultant is hired to value spectrum pricing.

	9
	Sri Lanka
	· 
	
	In general spectrum prices are decided by the internal committee comprising offices from relevant divisions of TRCSL. In some casescases, consultancy service is obtained to determine the spectrum prices.



Q4. Does your country conduct an exercise to collect relevant data for the valuation of spectrum prices? If so, could you please share indicators/information collected?

	S.No
	Country
	Does your country conduct an exercise to collect relevant data for the valuation of spectrum prices

	1
	Afghanistan
	Yes, they are ARPU, market saturation, population, competition, license obligations, security situation and other related indicators.

	2
	Bangladesh
	The following information was collected from the Mobile Network Operators (MNOs): 
a) Traffic data, 
b) Coverage and Cell Planning Data, 
c) Financial Data (Earning, Expenditure, Depreciation, Amortization, etc.)
d) Cost of BTS site installation, operation and maintenance

	3
	Bhutan
	Yes, usage demands, area of usage, whether sharing or not, whether frequency are reused or not

	4
	India
	Yes, data that is used from any source in valuation exercise is duly referenced and verified.

	5
	Iran
	Yes, it depends on what way we want to use it. If the way is NPV based, relative information should be collected from operator(s). For example, the number of sites/carriers and type of technology.

	6
	Maldives
	Not yet.

	7
	Nepal
	The data related to signal propagation characteristics, ecosystem availability and infrastructure requirements, supply and demand, and per capita income are taken to consideration to evaluate the spectrum prices, especially for base price. 

	8
	Pakistan
	Yes, detailed financial, cost and network information are collected based on the methodology for valuation.

	9
	Sri Lanka
	Spectrum holding of each operator, amount of spectrum utilized for each service, customer base, ARPU, Traffic, Deployment cost.




Q5. Does your country calculate spectrum prices and conduct auctions / awards at the national level or geographic/provincial levels? Kindly provide the following information:

1. Afghanistan

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No

	Any other. Please specify
	N/A
	N/A



2. Bangladesh

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No 

	Any other. Please specify
	-
	-



3. Bhutan

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	No

	Geographic/Provincial level
	Yes
	No

	Any other. Please specify
	Yes
	No



4. India

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	No
	No

	Geographic/Provincial level
	Yes, at Licensed Service Area (LSA) level
	Yes, at LSA level. 

	Any other. Please specify
	
	



5. Islamic Republic of Iran

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No

	Any other. Please specify
	No
	No



6. Maldives

No.

7. Nepal

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No

	Any other. Please specify
	
	



8. Pakistan

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No

	Any other. Please specify
	No
	No



9. Sri Lanka

	
	Calculate Spectrum prices
(Yes/No)
	Conduct Spectrum auctions/awards 
(Yes/No)

	National Level
	Yes
	Yes

	Geographic/Provincial level
	No
	No

	Any other. Please specify
	-
	-




Q6. Please provide data as per the table below, for the last five cellular spectrum awards:
* Note: For FDD bands price/MHz means price for paired (2x1) spectrum, whereas for TDD bands price per MHz means price for unpaired spectrum

1. Afghanistan

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 National
	 2021-06-30
	 1800
	 3 blocks 2*5 FDD
	 5 MHz
	3.44
Millions
	 3.44
Millions
	 yes
	 15
	 Auction
	Combinatorial Sealed bid first price

	2
	 National level
	 2024-03-17
	 1800
	2 blocks (2*5)  FDD
	 10 MHz
	3.44 Millions
	3.905
Millions
	 No
	 15
	 Auction
	Combinatorial Sealed bid first price

	3
	 National level
	 2024-03-17
	 2100
	2 blocks (2*5)  FDD
	 10 MHz
	 2.4 Millions
	 3.2
Millions
	 No
	 15
	 Auction
	Combinatorial Sealed bid first price

	4
	 National level
	 2024-03-17
	 2600
	2 blocks (2*10)  FDD
	 20 MHz
	 1.1 Millions
	 1.350
Millions
	 No
	 15
	 Auction
	 Combinatorial Sealed bid first price

	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



2. Bangladesh

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	National
	 2022
	2300,
2600
	19
	10 
	 6.0 million
	 6.5 million
	No
	11
	 Auction
	 Open outcry 

	2
	National
	 2021
	1800,
2100
	1, 
4
	7.4,
5
	 31 million & 27 million
	 31 million & 29 million
	No
	5
	 Auction
	 Open outcry 

	3
	National
	 2020
	900 (eGSM), 1800
	1,
1
	1.6,
10
	 N/A
	 31 million
	No
	10
	 Administrative
	 -

	4
	National
	 2018
	1800, 2100
	1, 
1
	11.6,
5
	30 million, 27 million
	 31 million, 27 million
	-
	15
	 Auction
	 Open outcry 

	5
	National
	 2013
	2100
	4
	5
	 20 million
	 21 million
	-
	 15
	 Auction
	 Open outcry 



3. Bhutan

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 National 
	 2023
	 2300 MHz
	 NA
	 NA
	 215.81
	 -
	 Yes
	Renewed Annually
	Administrative
	 NA

	2
	 National 
	 2021
	 3500 MHz
	 NA
	NA 
	 431.62
	 -
	 Yes
	Renewed Annually
	Administrative
	 NA

	3
	 National 
	2021
	1800 MHz 
	 NA
	 NA
	 431.62
	 -
	 Yes
	Renewed Annually
	Administrative
	 NA

	4
	 National 
	 2017
	700 MHz 
	 NA
	NA 
	 1438.76
	 -
	 Yes
	Renewed Annually
	Administrative
	 NA

	5
	 National 
	 2014
	850 MHz 
	NA 
	 NA
	1438.76
	 -
	 Yes
	Renewed Annually
	Administrative
	 NA



4. India

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 
 
 
 
 Licensed Service Area
	2024
	*
	*
	*
	*
	*
	No
	20 years
	Auction
	SMRA

	2
	
	2022
	*
	*
	*
	*
	*
	
	
	
	

	3
	
	2021
	*
	*
	*
	*
	*
	
	
	
	

	4
	
	2016
	*
	*
	*
	*
	*
	
	
	
	

	5
	
	2015
	*
	*
	*
	*
	*
	
	
	
	



The details of auctions can be accessed through the following URLs:

3. Auction of Spectrum 2023-24 
(URL: https://dot.gov.in/spectrum-management/3321) 
4. Auction of Spectrum 2022
(URL: https://dot.gov.in/spectrum-management/2886)
5. Auction of Spectrum 2021
(URL: https://dot.gov.in/spectrum-management/2828)
6. Auction of Spectrum 2016
(URL: https://dot.gov.in/spectrum-management/2637)
7. Auction of Spectrum 2015 
(URL: https://dot.gov.in/spectrum-management/2460)

5. Islamic Republic of Iran

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	National
	-
	2300
	3 blocks
	80MHz
	4 M
	17 M
	Yes
	10
	auction
	Sealed-bid auction

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



* Note: For FDD bands price/MHz means price for paired (2x1) spectrum, whereas for TDD bands price per MHz means price for unpaired spectrum

6. Maldives

No.

7. Nepal

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 National
	 2021
	 2100
	 2x5 MHz
 
	 179,040
	 223,800
	 
	
As long as the present Service License remains valid
	 Auction
	 

	2
	 National
	 2021
	 900
	 2x1.6 MHz
 
	 358,080
	 580,089
	 
	
	 Auction
	 

	3
	 National
	 2020
	 1800
	 2x5 MHz
 
	 268,560
	 432,680
	 
	
	 Post-Auction#
	 

	4
	 National
	 2019
	 1800
	 2x9 MHz
 
	 268,560
	 432,680
	 
	
	 Auction
	 

	5
	 National
	 2019
	 800
	 2x10 MHz
 
	 201,420
	-
	 
	
	 Pre-Auction##
	 



i. Note: Concept of blocks was not used. Bandwidth requested by the operators were assigned whenever allowed by the spectrum capping policy and availability. 
ii. Spectrum prices in Nepal are calculated in Nepalese Currency. The prices in the above table are approximate values assuming 1 USD = 134.05 NPR.
iii. # Assignment post-auction is subject to same spectrum fees and rollout conditions determined by auction.
iv. ## Assignment pre-auction must agree the same prices and conditions as determined by the auction later.

8. Pakistan

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 National
	 2021
	 1800 / 2100
	21
	1 x 5 MHz
20 x 0.2 MHz

	 USD 31 Million
And
USD 29 Million resp
	  USD 31 Million

	 Yes
	15 
	Auction 
	Single bid received

	2
	Others (AJK & GB)
	2021 
	 1800

1800


 2100
	2

3


3 
	 2x5 MHz
2x 1.2 MHz

2x5 MHz
	 USD 0.89 Million
	USD 
1.43 Million
	 Yes
	15 
	Auction
	SMRA

	3
	National
	2017 
	1800 
	1
	 2x10 MHz
	USD 29.5 Million
	USD 29.5 Million 
	 No
	15 
	 Auction
	Single bid received

	4
	National
	 2016
	 850
	 1
	 2x10 MHz
	 USD 39.5 Million
	 USD 39.5 Million
	 No
	 15
	 Auction
	 Single bid received

	5
	National
	 2014
	 1800 / 2100 / 850
	 1/6/0
	 2x10MHz/ 2x5MHz/2x7.38 MHz
	 USD 29.5 Million
	 21MHz/ 29.5 MHz/29.1 MHz
	 Yes
	 15
	 Auction
	 SMRA



9. Sri Lanka

	Sl
	Jurisdiction (National/ Provincial/ others)
	Award Year
	Band Awarded
	Spectrum blocks awarded
	Block size awarded
	Price per MHz* (USD)
	Consultant Engaged (Yes/No)
	Number of years for which spectrum has been awarded
	Award Method (auction, administrative assignment, etc.)
	Auction Model used (SMRA, etc.)

	
	
	
	
	
	
	Reserved Price
	Auction Winning
	
	
	
	

	1
	 
	 
	 800
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



Q7.	How does your country ensure that spectrum prices are efficient and reflective of market conditions?
	S.No
	Country
	How Country Ensures the Spectrum Prices are Reflective of Market Conditions

	1
	Afghanistan
	The prices for spectrum in auctions determined according to benchmarking in which different factors had been considered like ARPU, market saturation, population, competition, license obligations, security situation and other related indicators.


	2
	Bangladesh
	We typically utilize the following 3 methods to achieve efficient spectrum pricing: 

a) Base/ reserve prices are set to discourage undervaluation of the spectrum while allowing market forces to influence final prices through bidding processes, 

b) Dividing spectrum into smaller lots increases competition amongst bidders, potentially leading to more efficient pricing, 

c) Opportunity cost of spectrum, benchmark and stakeholder consultation ensures that spectrum is priced appropriately.

	3
	Bhutan
	Consultation with stakeholders while formulating the pricing structure of the spectrum and we go with the administrative methods of assignment rather than auction as far as possible.

	4
	India
	The valuation methods are typically based on the recent market, financial, technical, and other relevant variables. Past data /prices are often adjusted through indexing to accurately reflect the time value.

	5
	Iran
	According to ITU documents, after calculating the price index of each megahertz per population, which is abbreviated as PPMP, and it is normalized by ARPU and GDP per capita.

	6
	Maldives
	As of now the spectrum is not charged.  Will be taken into consideration when spectrum pricing is introduced

	7
	Nepal
	Through auction. When there was only one operator participating in auction, negotiation was practiced.

	8
	Pakistan
	Hires a consultant who conducts detailed market assessment before valuation of spectrum.  Further, a competitive auction process is adopted to ensure efficient market prices.

	9
	Sri Lanka
	When we determine spectrum prices we keep spectrum prices in reasonable level but not in highest price. This process will ensure the financial capability of operators to deploy their networks rather than paying high spectrum fee. In the case of competitive environment auction will be taken place to make the assignments in more transparent way.



Q8.	How does the spectrum pricing strategy in your country promote efficiency and competition in the telecom market?
	S.No
	Country
	How Spectrum Price Strategy Promote Efficiency and Competition in Your Country?

	1
	Afghanistan
	In spectrum pricing strategy, all the factors have been considered which promote the efficiency and competition of the frequency spectrum, as they are mentioned above.

	2
	Bangladesh
	The spectrum pricing strategy in our country promotes efficiency and competition in the telecom market through the following methods: 

a)   Auction: This method ensures that spectrum is  assigned to those who value it most highly, promoting efficient use of this limited resource. 

b)   Preventing Spectrum Hoarding: Spectrum caps and other regulatory measures are put in place to prevent dominant players from acquiring excessive amounts of spectrum, ensuring a level playing field and preventing anti-competitive behavior. 

c) Promoting Technological Advancements: Optimizing spectrum assignments, especially for emerging technologies like 5G, encourages investment in new technologies and infrastructure, which benefits consumers through better services and lower prices. 


	3
	Bhutan
	Less price of spectrum encourages service providers to innovate and invest more into enhancing Quality of services, expansion of networks and introduction of new upgraded technologies

	4
	India
	Access spectrum in the country is  assigned through a competitive auction process. The Authority seeks to recommend an optimal spectrum reserve price—one that is not set too low, which would fail to prevent frivolous bidding, nor too high, which would hinder effective participation in the auction. By adopting this pricing strategy, the aim is to ensure robust competition.

In addition, for the auctioned spectrum, milestone-based rollout obligations are prescribed which promotes rolling out of services. Further, there are no restrictions on the technology to be deployed for providing services within the scope of the service license.

	5
	Iran
	If the issued spectrum license has been defined by auction’s result, therefore the competition in the telecom market is considered. However, if the base price is high, the operator will lose the ability to develop the network. Therefore, the suitable choice while respecting the rights of the government will not hinder the development.

	6
	Maldives
	The pricing that may be levied will be reasonable and not hinder efficiency and competition.

	7
	Nepal
	Through auction. As there is not much competition for spectrum, alternatives to auction are being studied.

	8
	Pakistan
	As stated above in response to Q7.

	9
	Sri Lanka
	For fair distribution will be apply for auctions.



Q9.	How do telecom operators in your country perceive the current spectrum valuation and pricing policies? Are there any suggestions or recommendations from the industry for improving the efficiency of spectrum valuation and pricing? Please provide details.
	S.No
	Country
	How do telecom operators in your country perceive the current spectrum valuation and pricing policies?

	1
	Afghanistan
	Yes, there are suggestions and recommendations from the operators regarding the spectrum valuation, the regulator is conducting meetings with them and convincing them about the output of the valuation as an optimum value based on considering all the involved factors/indicators.

	2
	Bangladesh
	Telecom operators in my country generally perceive the current spectrum valuation and pricing policies as effective and fair. This positive perception stems from the implementation of best practices, including: the adoption of ITU Recommendations, stakeholder consultation, Market-Driven Pricing Models, etc.

	3
	Bhutan
	Operators are satisfied with the current pricing and administrative method of spectrum assignments.

	4
	India
	The reserve price is recommended following a comprehensive consultation process, taking into account the views of the industry and relevant stakeholders to enhance the efficiency of the pricing mechanism. The suggestions/ recommendations of the stakeholders/ industry are available in public domain. 

For the auction held in August 2022, for which TRAI made recommendations ‘Auction of Spectrum in frequency bands identified for IMT/5G’ dated 11.04.2024, the comments of stakeholders can be accessed from the following URL:
https://www.trai.gov.in/consultation-paper-auction-spectrum-frequency-bands-identified-imt5g 

In the August 2022 auction, spectrum worth ₹1.51 lakh crore was successfully sold. The details of the auction held in August 2022 can be accessed from the URL:
https://dot.gov.in/spectrum-management/2886

	5
	Iran
	After the desired spectrum is evaluated or priced under defining policies, pricing policies and relative results will be discussed with the stakeholders, and an advisory opinion is taken from them.

	6
	Maldives
	The current policy where spectrum is not charged separately and included as part of the license fees is looked upon favorably by telecom operators.  As such when the time comes to introduce fees for spectrum, we will ensure that fees are reasonable and not exorbitant.

Less price of spectrum encourages service providers to innovate and invest more into enhancing Quality of services, expansion of networks and introduction of new upgraded technologies.

	7
	Nepal
	N/A.

	8
	Pakistan
	Operators consider prices to be on the higher side. Moreover, they suggest that the prices should be in local currency and with easy staggered payment options spanning over the license duration.

	9
	Sri Lanka
	Before publishing pricing rules, stakeholders’ consultation will be conducted.



Q10.	Keeping in view the technological evolution, please provide the following details:

6. What future trends or technologies do you think will impact the valuation and pricing of spectrum in your country?

6. Are there any plans to revise or update the spectrum pricing framework/approach in light of these trends? If affirmative, please provide details.
	S.No
	Country
	Future trends or technologies do you think will impact the valuation and pricing of spectrum in your country
	Plans to revise or update the spectrum pricing framework/approach

	1
	Afghanistan
	The NGSO services, Fiber Networks, PON
	Not yet.


	2
	Bangladesh
	a. The future trends and technologies impacting the valuation and pricing of spectrum are as follows:

· 5G and Beyond
· Cloud Services (XaaS Model)
· Spectrum Sharing Technologies

	We continuously review and update our pricing framework/approach as needed.


	3
	Bhutan
	Technologies which require wider bands of frequency may impact the spectrum valuation
	a. No plans at the moment.


	4
	India
	As outlined above, the valuation models calculate the price/valuation based on the current value of parameters. In the future, any valuation exercise will be conducted using the latest financial, technical, and other relevant parameters at that time. Therefore, by using this approach, changes in technology or technical parameters are accounted for in the valuation models.


	5
	Iran
	In accordance with the technology considered, spectrum pricing is effective. Therefore, determining the technology used by the operator is effective and important.

	Due to the use of the general method, there is no need to update, however, if using the PPMP calculation method, the use of the latest auctions is considered.


	6
	Maldives
	Technology which requires wider bandwidth may impact the spectrum valuation and pricing of spectrum.

	No.


	7
	Nepal
	Mainly, CAPEX and OPEX of emerging services, declining revenue of mobile operators, increasing revenue of ISPs and impact of OTT need to be incorporated.

	Under study

	8
	Pakistan
	· Pressing needs for digital societies, digital economies and e-governments. 
· Low return on the recent launch of 5G services amid requirements of heavy investment and lack of use cases in developing countries. 
· Simultaneous use of spectrum for 4G enhancements while leveraging for 5G launch. 

	Yes, extensive work is being carried out to review the spectrum pricing considering proliferation of broadband as the prime objective and provision of flexible payment options to the operators to provide them space for investment on the 5G infrastructure.


	9
	Sri Lanka
	The future trend is to use applications which need more data and due to the affordability of the customers it is necessary to introduce affordable packages by telecom operators and on the other hand the operators need to cater for high CAPEX and OPEX for emerging technologies. Therefore, it is expected to reduce the revenue of mobile operators. However, application providers such as OTT providers will gain more advantage in such situations. Therefore, it is necessary to consider those factors in the valuation of spectrum prices.

	We are in the process of introducing a new spectrum pricing methodology for 5G.






Q11.	Have you conducted 5G auctions/awards in your country? If so, how was the base price determined for the auction/award? How different was the approach compared to previous auctions/awards for 3G/4G?
	S.No
	Country
	Conducted 5G auctions/awards

	1
	Afghanistan
	Not yet.

	2
	Bangladesh
	In Bangladesh, mobile network operators (MNOs) can use any technology (technology-neutral) on their assigned spectrum. Bands b40(2.3 GHz) and b41(2.6 GHz) were recently auctioned for cellular mobile services. The mentioned bands are presently used for providing 4G services in Bangladesh. Upon setting rollout obligations for MNOs 5G services will be realized. As these bands will be used for 5G as well, therefore, 5G readiness factor was considered which significantly lessens the price of the band. 

	3
	Bhutan
	5G frequencies were administratively assigned.

	4
	India
	The Department of Telecommunications (DoT), Government of India, is responsible for conducting spectrum auctions in the country. The base price is determined by the DoT after taking into consideration the recommendations of TRAI.

For the 5G auctions, conducted in the year 2022, the reserve price was set at 70% of the average valuation, whereas in all previous auctions, the reserve price was set at 80% of the average valuation.

The recommendations made by the TRAI on ‘Auction of Spectrum in frequency bands identified for IMT/5G’ dated 11.04.2024 to the Government can be accessed from the URL:

https://www.trai.gov.in/sites/default/files/Recommendations_11042022.pdf

	5
	Iran
	5G auction is under considering, the base price will be determined for the auction by regional benchmarking and previous auctions. The PPMP that founded based on 5G auctions’ result. 

	6
	Maldives
	No yet

	7
	Nepal
	Not yet

	8
	Pakistan
	Not yet

	9
	Sri Lanka
	Not yet



Q12.	In your opinion, what are the lessons or best practices that can be shared among SATRC countries for improving spectrum valuation/pricing?

	S.No
	Country
	Lessons or Best Practices for Improving Spectrum Valuation/Pricing?

	1
	Afghanistan
	ITU recommended benchmarks and some specific country-related situations (ARPU, Competition, Population, . . .) should be considered for spectrum price valuation.

	2
	Bangladesh
	To improve spectrum valuation and pricing among SATRC (South Asian Telecommunications Regulators’ Council) countries, several best practices and lessons can be shared:

· Adopt Market-Based Pricing Mechanisms
· Regular Review and Adjustment
· Efficient Spectrum Management
· Stakeholder Engagement
· Harmonize Regional Practices
· Utilize Technological Tools

	3
	Bhutan
	N/A

	4
	India
	Spectrum valuation should aim to establish an optimal reserve price to foster competition. The valuation methodology should incorporate international best practices, lessons from past auctions, and be based on the most recent data across various parameters that may influence spectrum valuation.

	5
	Iran
	Any kind of interaction with the representatives of the member states, in order to use the frequency spectrum, and to solve related challenges about spectrum pricing, sharing methods will improve the spectrum valuation in SATRC countries.

	6
	Maldives
	Transparency.

	7
	Nepal
	Before spectrum pricing was based on percentage of annual revenue of the operator, but there is a high risk that operators can acquire and hold spectrum without using it. 
Therefore, transparent spectrum auction together with cooperation with stakeholders is likely to be the best practice, but only if there is sufficient competition in the market and demand is higher than the supply capacity. 

	8
	Pakistan
	Efficient spectrum pricing where price is built into the rollout obligations.

	9
	Sri Lanka
	To introduce a common valuation of spectrum fees for SATRC countries based on market conditions, population, GDP.



Q13.	What are the main challenges faced in achieving efficient spectrum valuation and pricing in your country? e.g. Government’s objectives to maximize revenue generation from spectrum awards, etc. How can these challenges be overcome, where possible?
	S.No
	Country
	Main Challenges in Achieving Efficient Spectrum Valuation and Pricing
	How can these challenges be overcome?

	1
	Afghanistan
	High number of operators, Lack of Spectrum Roadmap and policies for new technologies.
	

	2
	Bangladesh
	Governments often prioritize maximizing revenue from spectrum auctions, which can lead to excessively high prices. This focus can limit investment in network infrastructure and reduce service quality. Expensive spectrum can lead to reduced capital for network improvements, causing issues like call drops and lower quality mobile services.
	We can adopt the following:

· Balanced Pricing Approach.
· Regular Review and Adjustment
· Regional Harmonization 
· Government and Industry Collaboration 


	3
	Bhutan
	Government is not focused on maximizing revenue generation from spectrum. Instead it’s focused towards more innovation and expansion of telecom services thus facilitating service providers.
	

	4
	India
	The key objectives of the valuation exercise are to ensure the efficient use of spectrum, foster competition, and facilitate the orderly development of the sector.
	

	5
	Iran
	According to the type of pricing calculation, the challenges ahead are different, for example, in the method of calculating PPMP, the comparative study of countries in recent years, including the technology license period, is important in comparison with the conditions considered for handing over. In the case of predicting the amount of income from the assigned frequency band, it is very important to simulate the desired parameters in terms of closeness to reality.
	

	6
	Maldives
	From zero pricing (included in license fees) to reasonable fees , not so high to hinder industry development, not auctions.

	

	7
	Nepal
	Limited competition in cellular market is the main challenge faced in achieving efficient spectrum valuation and pricing in Nepal
	

	8
	Pakistan
	Un-availability of detailed operator level data for determining spectrum valuation
Price in USD
Govt’s objective to generate reasonable revenue stream from spectrum auction
	To overcome these challenges, spectrum pricing can be determined with the prime objective of proliferation of broadband and digitization of society and economy. Flexible payment options to the operators to enable them to invest in infrastructure.

	9
	Sri Lanka
	Dependent of financial capabilities of some operator’s frequency fees are not affordable for them. 
	To overcome this challenge, it is necessary to use asymmetric regulations.


 
Q14.	Are there any annual fee/charges for access spectrum in addition to one-time auction winning price/award price? If yes, kindly provide details.

	S.No
	Country
	Are there any annual fee/charges for access spectrum in addition to one-time auction winning price/award price

	1
	Afghanistan
	Yes, 
Annual Spectrum Fee= USD 4000 per 200 KHz 
In March 2024 Auction, Increased to: 
Annual Spectrum Fee = USD 4400 per 200 KHz.


	2
	Bangladesh
	Yes. 
Annual Spectrum Usage Fee (AUF) = STU X CF X (BW X BF) X AF

Where, 
i. STU = Spectrum Tariff Unit [a fixed unit for all MNOs which is equal to Bangladeshi Taka 70/MHz/Square KM] 
ii. CF = Contribution Factor [according to the active subscriber base as of the last date of each quarter] 
iii. BW = Total Bandwidth Assigned for Access Frequency in MHz 
iv. AF = Area Factor for Access Frequency [entire area of Bangladesh]
v. BF = Band Factor [according to propagation characteristics of the Band].


	3
	Bhutan
	Yes
Spectrum fees are based on administrative methods and renewed annually

	4
	India
	Yes
The spectrum usage charges are determined as per DoT order dated 21.06.2022. The order can be accessed from the following URL:

	https://dot.gov.in/sites/default/files/SUC%20Order_0.pdf


	5
	Iran
	The right to use the frequency of all exclusive radio license holders and all radio frequency band license holders is calculated on a monthly basis and must be paid to the organization by the license holder during three-month periods - on the last day of each quarter of the year.


	6
	Maldives
	N/A.


	7
	Nepal
	Auction is performed in the base price which is the minimum spectrum price per year per MHz in that band. Therefore, the auction winning price/award price has to be paid every year.


	8
	Pakistan
	Yes
Annual Spectrum Administrative Fee (ASAF)= the amount calculated on the basis of the proportion of spectrum assigned to the Licensee out of the total spectrum  assigned to all Mobile Operators to recover 75 % of total budgeted expenditure of Frequency Allocation Board (FAB) for the next Financial Year.


	9
	Sri Lanka
	It is stipulated in the government gazette notifications.



	

Q15.	Please provide breakdown and details of annual regulatory dues e.g. Universal Services Fund, R&D contributions, fixed regulatory charges, etc.
	S.No
	Country
	Breakdown of Annual Regulatory Dues

	1
	Afghanistan
	i. Universal Services Fund = 2.5 percent revenue per year, 
ii. Fixed Regulatory Charges for MTS License = 25 million AFs per year.

	2
	Bangladesh
	i. Social Obligation Fund (SoF)= 1% 
ii. Revenue Sharing by MNOs = 5.5%
iii. annual/renewal license fee, annual access fee and annual backhaul frequency fee.

	3
	Bhutan
	i. USF fees
ii. Telecom license Fees, 
iii. Spectrum fees.

	4
	India
	i. The License Fee = 8% of Adjusted Gross Revenue. This includes: 
a. Universal Service Obligation Fund (USOF)= 5% 
b. Administrative and regulatory expenses= 3%

	5
	Iran
	ICT licenses do revenue sharing, which includes the following items:
a. Revenue sharing, 
b. Right of organization,
c. USO.

	6
	Maldives
	License Fee.

	7
	Nepal
	i. USF = 2% of Annual Revenue
ii. Royalty: 4% of Annual Revenue
iii. License fee = NRs. 210 million for Ten (10) Years
iv. Renewal fee = NRs. 20 billion for next five years. 
v. Frequency Fee: Dependent on frequency band and assignment model

	8
	Pakistan
	In Pakistan ARDs are calculated based on percentage of Adjusted Gross Revenue (“AGR”):
	Adjusted Gross Revenue
	
	=
	Annual Gross Revenue from Licensed Services
	-
	Inter-operator Payments
	-
	PTA/FAB Mandated Payments




	9
	Sri Lanka
	Nil




Q16.	Does your country denominate spectrum prices in USD or local currency? Please provide reasons.

	S.No
	Country
	Denominating Spectrum Prices in USD or Local Currency
	Comment

	1
	Afghanistan
	USD
	because it is the international and stable currency from value point of view compared to other currency

	2
	Bangladesh
	Used to denominate the spectrum price in USD. 
But, in May-2024, authorization is given to denominate spectrum price in local currency, that is Bangladeshi Taka.
	

	3
	Bhutan
	Local Currency.
	Since it is convenient

	4
	India
	Local Currency 
	i.e. Indian Rupees (INR).

	5
	Iran
	Local Currency. 
	According to national law.

	6
	Maldives
	License fees are charged in local currency 
	As is the case for all services in the country.

	7
	Nepal
	Local currency 
	i.e. NPR, Nepalese Rupee

	8
	Pakistan
	USD 
	Because to attract international investors. However, due to recent high currency devaluation, spectrum price in USD has exposed operators to high exchange rate cost. Therefore, a review is under consideration.

	9
	Sri Lanka
	Local currency.
	



Q17.	What were the terms and conditions for the payment of spectrum fee (auction winning fee) and associated rollout obligations in the last three spectrum awards/auctions? Please provide separate answers if conditions were different in each auction/award.

1. Afghanistan

The winners should pay spectrum fee for 5 installments, 40% first in 30 days, 15% in 6 months, 15% 12 months, 15% 18 months and 15% in two years after the auction date.

2. Bangladesh

	Year
	Payment terms
	Rollout

	2018
	60%, 40% instalments; within 2 years.
	4G rollout obligation  

	2021
	25%, 15%*5 installments; within 5 years.
	4G rollout obligation  

	2022
	10%*10 installments; within 9 years. 
	4G rollout obligation  



3. Bhutan

	Spectrum not auctioned.

4. India

The terms and conditions are prescribed in Notice Inviting Application (NIA) issued by Department of Telecommunications, Government of India prior to an auction.

5. Islamic Republic of Iran

Spectrum fee is determined by the regulator and the final payment in the auction must be paid by the auction winner within the stipulated deadline.

6. Maldives

N/A.

7. Nepal

The auction winning fee shall be paid by the winner service provider every year for the remainder of the license period of the winner.

Rollout obligation announced in 2020 (for additional spectrum award in 1800, 900 and 2100 MHz band):
· The operator shall ensure that it shall provide National 4G coverage (in all 7 provinces and 77 district headquarters) within one year.
· 4G coverage in urban areas shall be 95% (by population) within 3 years.
· 4G coverage in rural areas of municipalities and rural municipalities shall be 90% (by population) within 3 years.
· 4G coverage in Tourist Areas/ Specified National Parks/ Highway shall be 95% within 3 years.
· The operator shall deploy additional 3,000 new 4G sites within 3 years.
· All installed 4G sites shall be of LTE advanced standard.
· User Experience (Download Speed) shall be of minimum of 20 Mbps in Urban and 10 Mbps in rural areas.
· The operator shall report to NTA about the progress of new 4G sites deployment quarterly (including site quantity, population coverage and speed).

Note: Above Obligations shall be strictly applicable except in case of condition of force majeure.

8. Pakistan

	Conditions for payment of Spectrum Fee

i. Full upfront payment (100%).
 or
ii. Minimum 50% upfront payment, while the remaining to be paid in 5 equal
instalments in 5 years with cumulative mark-up rate of one year LIBOR+3%.
iii. Moreover, if an auction winner intends to pay the remaining balance liability on account of the initial spectrum fee at any time before the end of 5 years, it would be acceptable and without any pre-payment penalties. However, mark-up at the rate LIBOR + 3% shall be payable on the balance amount till the date the final payment is made.

	Rollout Obligations

	2021 – Pakistan

i. A 3% annual increase in the reported population coverage starting from the effective date of the license

2021 – AJ&K and GB

i. Minimum 10 x new BTS sites to be installed {Including USF, passive sharing) annually, till 8th year of Effective Date. Out of these 10 x sites, a maximum of 3 x sites can have active sharing. Completion be intimated within one month of the Effective Date anniversary each year.
ii. Site distribution between AJ&K and GB be considered as per population distribution i.e. 6:4 {approximately); along with equal distribution in both urban and rural areas (50% each),
iii. All existing sites to be upgraded for the provision of Mobile Broadband (MBB) in three years’ time.

2017 – Pakistan

Licensee shall provide 4G / LTE coverage at the Quality of Service defined in
Appendix III of the license whichever is applicable in the areas as stipulated below:
First Phase: The Licensee shall within twelve (12) months from the Effective Date of the License, provide NGMS presence in all four Provincial Capital cities and Federal Capital.
Second Phase: The Licensee shall within three (3) years from the Effective Date of the License, provide NGMS coverage of 25% of the 3G Coverage Area in ten (10) additional cities (one of which must be located in each of the four provinces).
Third Phase: The Licensee shall within five (5) years from the Effective Date of the License, provide NGMS coverage of 50% of District Headquarters where coverage of a District Headquarters means the area of the Tehsil within which the District Administrative Headquarters lies.
Fourth Phase: The Licensee shall within seven (7) years from the Effective Date of the License, provide NGMS coverage in 25% of Tehsil Headquarters.

Note for all the above rollout obligations: Licensee to submit performance bond. The Licensee shall be entitled to release and exchange of the performance bond according to the time period specified, proportionately to the roll out obligations met by the Licensee.

9. Sri Lanka

	Not yet, but we are willing to introduce assigning frequencies for 5G.

Q18.	Is your country planning to introduce any relaxation in terms and conditions / incentives for operators in future spectrum auctions?

	S.No
	Country
	Plans to Introduce any Relaxation in T&C or Incentives for Operators in Future Spectrum Auctions 

	1
	Afghanistan
	It will be decided once the next auction is planned.

	2
	Bangladesh
	Significant relaxation has been made in terms of price reduction, increase number of installments for payment of acquisition fee, exemption of annual fee during the 1st year of assignment, flexible spectrum effective dates, etc.

	3
	Bhutan
	No spectrum auctions yet or planned in the future.

	4
	India
	Refer to response to Question 10.

	5
	Iran
	According to the conditions of the frequency band the regulator will have incentives for operators in future spectrum auctions, e.g. in the next auction, there is a defined duration for rolling out obligations.

	6
	Maldives
	N/A.


	7
	Nepal
	N/A.


	8
	Pakistan
	Yes, the following are under consideration:
· Spectrum price in local currency
· Flexible payment plans
· Rationalized prices in accordance with current market dynamics along with technological evolution


	9
	Sri Lanka
	Yes.



Q19.	How do you charge the microwave backhaul spectrum? 
a. Through Auction 
b. Through Administrative Incentive Pricing 
c. Give away free of charge, coupled with access spectrum 
d. Linked with any other regulatory dues/operators’ revenue
e. Any other mechanism. Please specify 

	S.No
	Country
	Microwave Backhaul Spectrum Charging Mechanism

	1
	Afghanistan
	Per link basis, through ITU recommended formula for price calculation.

	2
	Bangladesh
	No acquisition fee for MW backhaul spectrum, but MNOs have to pay the annual fee.

	3
	Bhutan
	Administrative pricing.

	4
	India
	Presently, the frequency assignments and re-assignments for Microwave Access (MWA)/ Microwave Backbone (MWB) carriers to the telecom service providers having access service license/ authorization are being considered administratively on a provisional basis as per guidelines dated 16.10.2015 and its addendum dated 25.07.2022.URL[footnoteRef:8] for Guidelines dated 16.10.2015:  [8: https://dot.gov.in/sites/default/files/Guidelines%20Dated%2016th%20October%202015%20for%20Interim%20allotment%20of%20MWA%20and%20MWB%20Carriers%20.pdf) 
URL for addendum dated 25.07.2022:
https://dot.gov.in/sites/default/files/addendum%20to%20MW%20guidelines%20dated%2025_07_2022%20signed.pdf 


] 

In December 2023, the Indian Parliament has enacted ‘the Telecommunication Act, 2023’ which amends and consolidates the law relating to development, expansion and operation of telecommunication services and telecommunication networks, assignment of spectrum, and for matters connected therewith or incidental thereto.

	5
	Iran
	Through Administrative Incentive Pricing 

	6
	Maldives
	N/A.

	7
	Nepal
	Spot-frequency is assigned for each link. For the spectrum fee, formula-based charging, as mentioned in response for Q20, is being used.

	8
	Pakistan
	Give away free of charge, coupled with access spectrum 

	9
	Sri Lanka
	Administrative first come first serve basis.




Q20.	If it is formula-based charging, what is the exact formula used for Backhaul Charging? Kindly provide details of each factor (band factor, bandwidth, geographic area etc.) included in the formula.

	S.No
	Country
	Formula for Microwave Backhaul Spectrum Charging 

	1
	Afghanistan
	Formula used for Backhaul Spectrum = Time*Area*Bandwidth*Location*Emission*Service*(Months).

	2
	Bangladesh
	SPECTRUM CHARGES IN BDT = STU X CF X BW X AF X BF

· STU = spectrum tariff unit BDT 70.00 per MHz per sq. km. 
· CF= contribution factor for microwave frequency = 1
· BW = bandwidth occupied for microwave frequency in MHz(tx+rx)
· AF = area factor for microwave frequency point to point link = link length2 x 0.273 (link length=less than 2 km will be considered 2 km, more than 2 km will be considered at actual)
· BF = band factor (varies as per band block)

	3
	Bhutan
	Cost = Bandwidth x Mpub x α x ρ x σ x l x F
Where
· F= Center frequency, 
· BW = total assigned bandwidth, 
· α = Fixed cost/MHz,
· ρ = regional factor, 
· σ - operator sharing factor, 
· l- site location and 
· Mpub - publicity factor.


	4
	India
	The spectrum charges for MWA/ MWB for telecom service providers are levied as per OM No. J-14025/200(11)-NT dated 03.11.2006 and J-14025/200(11)/06 NT dated 10.11.2008
	Spectrum Bandwidth
	Spectrum charges as percentage of AGR
	Cumulative spectrum charges as percentage of AGR

	First carrier of 28 MHz (paired)
	0.15%
	0.15%

	Second carrier of 28 MHz (paired)
	0.20%
	0.35%

	Third carrier of 28 MHz (paired)
	0.20%
	0.55%

	Fourth carrier of 28 MHz (paired)
	0.25%
	0.80%

	Fifth carrier of 28 MHz (paired)
	0.30%
	1.10%

	Sixth carrier of 28 MHz (paired)
	0.35%
	1.45%

	Seventh carrier of 28 MHz (paired)
	0.40%
	1.85%

	Eighth carrier of 28 MHz (paired)
	0.45%
	2.30%

	Ninth carrier of 28 MHz (paired)
	0.50%
	2.80%

	Tenth carrier of 28 MHz (paired)
	0.55%
	3.35%

	Eleventh carrier of 28 MHz (paired)
	0.60%
	3.95%



The Guidelines for the assignment of Microwave Access (MWA) and Microwave Backbone (MWB) spectrum to the telecom service providers were issued on 16.10.2015 and addendum to the guidelines was issued on 25.07.2022. Subsequently, the frequency agreement is modified on 25.07.2022.

	Modified Frequency Agreement can be accessed from the URL:

https://dot.gov.in/sites/default/files/Modification%20of%20Frequency%20Agreement%20MWA-MWB.pdf
For the E-band (71-76/81-86 GHz) carriers, the guidelines are issued on 25.07.20022, and can be accessed from the URL:

https://dot.gov.in/sites/default/files/Guidelines%20for%20allotment%20of%20E-band%20dated%2025%2007%202022%20signed.pdf 

For the assignment of radio frequency spectrum to users to whom radio frequency assignment is made through administrative process and spectrum charges are calculated based on a formula, the methodology and charging mechanism is defined in order P-11014/34/2009-PP dated. 11.12.2023. The order can be accessed from the URL:

https://dot.gov.in/sites/default/files/Spectrum%20usage%20charges.pdf 


	5
	Iran
	There is a special formula based on bandwidth and frequency in different locations

	6
	Maldives
	N/A.


	7
	Nepal
	Annual Price per Link or Hop (AP) = [Basic Price (B) x Band Factor (BF) x Bandwidth Factor (BwF) x Ecosystem Factor (EF)]
Where, Basic Price (B) =	Rs. 10,000/- (NRs)
	Band Factor (BF)
	Frequency Range (GHz)

	1
	0 < Band <= 10GHz

	0.5
	10 < Band <= 20GHz

	0.3
	20 < Band <= 30GHz

	0.2
	30 < Band <= 45 GHz

	0.1
	45 < Band <= 100GHz

	0.05
	Band > 100GHz



	Bandwidth Factor (BwF)
	Bandwidth (BW) in MHz

	1
	0 < BW <= 10MHz

	2
	10 < BW <= 20 MHz

	3
	20 < BW <= 30 MHz

	4
	30 < BW <= 40 MHz

	5
	40 < BW <= 50 MHz

	6
	50 < BW <= 60 MHz

	7
	60 < BW <= 70 MHz

	8
	70 < BW <= 80 MHz

	9
	80 < BW <= 100 MHz

	10
	BW > 100 MHz



	Ecosystem Factor (EF)
	Frequency Band (Band) in GHz

	1
	0 < Band <= 45GHz

	0.1
	45 < Band <= 70GHz

	0.4
	70GHz < Band





	8
	Pakistan
	Not applicable as backhaul is coupled with access spectrum.

	9
	Sri Lanka
	Charging based on the combination of Radio frequency Fees and Radio Transmitter Output Power Fees
· Radio Frequency Fees


	
Frequency Band

	
Frequency Range (Lower limit exclusive and upper limit inclusive)
	
Fees payable per kHz of assigned BW of emission (Rs)

	VLF
	3 - 30 KHz
	360

	LF
	30 - 300 KHz
	360

	MF
	300 - 3000 KHz
	360

	HF
	3 - 30 MHz
	360

	VHF I
	30 - 100 MHz
	216

	VHF II
	100 - 300 MHz
	360

	UHF I
	300 - 1000 MHz
	120

	UHF II
	1000 - 3000 MHz
	18

	SHF I
	3 - 9 GHz
	9.6

	SHF II
	9 - 20 GHz
	7.2

	SHF III
	20 - 30 GHz
	4.8

	EHF I
	30 - 40 GHz
	2.4

	EHF II
	40 – 50 GHz
	2.0

	EHF III
	50 – 60 GHz
	1.0

	EHF IV
	60 – 70 GHz
	0.25

	EHF V
	70 – 90 GHz
	0.10

	EHF VI
	90 – 300 GHz
	0.05




· Radio Transmitter Output Power Fees

	Tx * 
Output Power (Watts)

	Fees payable per Annum (Rs)

	
	
HF
and below
	
VHF
Band I & II
	
UHF Band I & II                           SHF Band I, II & III 
EHF 

	     £ 1 
	720
	3,000
	2,400

	1-5
	1,800
	3,600
	3,000

	5-10
	3,600
	5,400
	4,800

	10-15
	5,400
	7,200
	5,400

	15-20
	5,400
	9,000
	7,200

	20-25
	5,400
	18,000
	12,000

	25-30
	9,000
	30,000
	18,000

	30-50
	9,000
	48,000
	36,000

	50-75
	12,000
	60,000
	Rs.3600/- per additional Watt or part thereof above 50 Watt

	75-100
	18,000
	120,000
	

	100-150
	48,000
	Rs.3600/- per additional Watt or part thereof above 100 Watt
	

	150-500
	90,000
	
	

	500-1000
	180,000
	
	

	1000 and above
	 Rs.480/- per additional Watt or part thereof above 1000 Watt 
	
	



*     -    Output power from the final stage of the transmitter
· Transmitter output power level indicated is exclusive of lower limit and inclusive of upper limit.





Q21.	Please provide details as per the table regarding the backhaul spectrum. 

1. Afghanistan

	Country
	Band
	Charging Mechanism (per channel, per block etc.)
	Initial Fee per link/ block
	Annual Fee per link/block
	Formula/ methodology for Annual Price increase (e.g. CPI based, etc.)

	Afghanistan
	Low Microwave
(6 GHz ~ 13 GHz)
	ITU recommended formula
	ITU recommended formula
	ITU recommended formula
	TABLE

	
	Mid Microwave
(14 GHz ~ 25 GHz)
	ITU recommended formula
	ITU recommended formula
	ITU recommended formula
	TABLE

	
	High Microwave
(26 GHz ~ 56 GHz)
	ITU recommended formula
	ITU recommended formula
	ITU recommended formula
	TABLE

	
	V- Band
(56 GHz ~ 71 GHz)
	ITU recommended formula
	ITU recommended formula
	ITU recommended formula
	TABLE

	
	E-Band
(71 GHz ~ 86 GHz)
	ITU recommended formula
	ITU recommended formula
	ITU recommended formula
	TABLE

	
	W-Band
(92 GHz ~ 114 GHz)
	N/A
	N/A
	N/A
	N/A

	
	D-Band
(130 GHz ~ 175 GHz)
	N/A
	N/A
	N/A
	N/A

	
	Any other Band
	
	
	
	

	
Bangladesh

	Band
	Charging Mechanism (per channel, per block etc.)
	Initial Fee per link/ block
	Annual Fee per link/block
	Formula/ methodology for Annual Price increase (e.g. CPI based, etc.)

	
	Low Microwave
(6 GHz ~ 13 GHz)
	[bookmark: _Hlk169046151]SPECTRUM CHARGES IN BDT = STU X CF X BW X AF X BF 

· STU = spectrum tariff unit BDT 70.00 per MHz per sq. km. 

· CF= contribution factor for microwave frequency = 1

· [bookmark: _Hlk120628732]BW = bandwidth occupied for microwave frequency in MHz(tx+rx)

· AF = area factor for microwave frequency point to point link = link length2 x 0.273 (link length=less than 2 km will be considered 2 km, more than 2 km will be considered at actual)

BF = band factor (varies as per band block)
	0
	-
	Not applicable

	
	Mid Microwave
(14 GHz ~ 25 GHz)
	
	0
	
	

	
	High Microwave
(26 GHz ~ 56 GHz)
	
	0
	
	

	
	V- Band
(56 GHz ~ 71 GHz)
	
	0
	
	

	
	E-Band
(71 GHz ~ 86 GHz)
	
	0
	
	

	
	W-Band
(92 GHz ~ 114 GHz)
	
	0
	
	

	
	D-Band
(130 GHz ~ 175 GHz)
	
	0
	
	

	
	Any other Band
	
	-
	
	

	Bhutan

	Band
	Charging Mechanism (per channel, per block etc.)
	Initial Fee per link/ block
	Annual Fee per link/block
	Formula/ methodology for Annual Price increase (e.g. CPI based, etc.)

	
	Low Microwave
(6 GHz ~ 13 GHz)
	Per Bandwidth 
	BTN 756 per MHz
	BTN 756 per MHz
	NA

	
	Mid Microwave
(14 GHz ~ 25 GHz)
	Per Bandwidth 
	BTN 756 per MHz
	BTN 756 per MHz
	NA

	
	High Microwave
(26 GHz ~ 56 GHz)
	Not assigned 
	Not assigned 
	Not assigned 
	Not assigned 

	
	V- Band
(56 GHz ~ 71 GHz)
	-do-
	-do-
	-do-
	-do-

	
	E-Band
(71 GHz ~ 86 GHz)
	-do-
	-do-
	-do-
	-do-

	
	W-Band
(92 GHz ~ 114 GHz)
	-do-
	-do-
	-do-
	-do-

	
	D-Band
(130 GHz ~ 175 GHz)
	-do-
	-do-
	-do-
	-do-

	
	Any other Band
	N/A
	N/A
	N/A
	N/A

	India
	Refer to response to Question 19 and 20.

	Islamic Republic of Iran
	Answered in Q20.

	Maldives
	N/A

	Nepal
	Answered in Q20.

	Pakistan
	Answered in Q20.

	Sri Lanka
	Answered in Q20.
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