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Broadband is different 

• In old style PSTN, most calls local, few national, fewer 
international 
– Local switching possible 

• In mobile networks, need to interrogate databases 
– More signaling traffic going longer distances, but actual 

calls still mostly local 

• With broadband (esp in small countries) 
– Most traffic is international 

– Even local websites hosted abroad 

– Even email intended for local persons requires 
international traffic  



What is the role played by spectrum in 
supply of broadband connectivity? 

• Wireless in international backhaul? 
– Satellite connectivity 

• Does Nepal rely on this mode? 

• Wireless in domestic backhaul? 
– Microwave and satellite 

• How much is Nepal’s reliance on these modes? 

• Wireless in the access network? 
– Mobile networks 

– WiFi 

– WiMAX 



A chain is as strong as its weakest link 

Broadband performance is defined by performance over the weakest link 



Framework for deciding on who gets to use 
spectrum for what 

 

• International treaties set rules and standards for using the 
spectrum, ITU Table of Frequency Allocations specifies 40 
or so service categories (mobile, broadcasting, satellite, 
public safety, etc.) 

• Allocation: each country allocates specific spectrum bands 
for particular uses, in conformity with ITU Table of 
Frequency Allocations 

• Service Rules: Technical standards to prevent interference, 
pricing and fees, build out requirements 

• Assignment: “first-come, first-served,” hearings, lotteries, 
auctions 

• Monitoring and enforcement 
• Cross-border coordination important through all steps, 

especially in countries like Nepal 
 



3 approaches to spectrum policy 

1. Traditional spectrum management 

– Government determines uses and users 

 

2. Market-based approaches 

– Market determines uses and users  

– Flexible, exclusive licenses 

 

3. Hybrid approaches 

- Market determines users, but government defines use 

 

3. Unlicensed use (commons) 

– Open entry for approved devices 



Traditional approach 

 

• Spectrum is a “limited resource” that must be 
allocated among uses and users by 
governments. 

 

 

• This approach goes back to the 1920s and 
1930s. 

 



“Typical” bands for some specific uses 

Spectrum uses Type of service Typical bands Total MHz in US 

Aeronautical Radio services for 
aircraft 

Narrow bands upto 
16 GHz 

Amateur Radio Leisure, CB radio Narrow bands upto 
259 GHz 

Unlicensed 129 MHz 

Broadcasting satellite Downlink TV, Uplinks 
to feed content. 

12 GHz. Uplinks 14 
and 17 GHz. 

TV 500 MHz; 

Radio 25 Mhz 

Broadcasting 
terrestrial 

Radio and TV to 
public 

Radio:0.5-26, 88-108 
MHz; TV 470-854 
MHz 

AM/FM radio 21 MHz; 
TV 402 MHz [294 
MHz after 2009] 

Fixed wireless Wireless local loop, 
broadband internet  

2.5, 10.26, and 28 
GHz 

Mobile Voice and data, 
telephone, text, 
internet 

Standardized bands 
upto 9.3 GHz 

190 MHz [existing] 

152 MHz [added in 
2007-2008] 

Radio navigation Satellite, 
meteorology, GPS, 
maritime 

Numerous bands 
upto 265 GHz 

Military Large variety of 
military applications 

Across the spectrum 

Public safety Fire, police, 
emergency 
coordination 

Several bands 56-395 
MHz 





Is such information available for Nepal? 



Nepal is legally bound to make its 
frequency master register public  

• Nepal has committed to the GATS Regulatory 
Reference Paper: 
– Any procedures for the allocation and use of scarce 

resources, including frequencies, number and rights of 
way, will be carried out in an objective, timely, 
transparent and non-discriminatory manner.  The 
current state of allocated frequency bands will be 
made publicly available, but detailed identification of 
frequencies allocated for specific government uses is 
not required.  

• In addition 
– “Sunlight is said to be the best disinfectant . . .” –

Justice Brandeis 



Evaluation of  traditional spectrum management 

 

• Proven expertise over 
decades 

 

• Effective in preventing 
interference 

 

 

 

But… 

 

• Unable to respond  quickly to new 
demands 

 

• Inflexibility results in inefficiencies 

 



Spectrum property rights 

 

• Government grants exclusive and conditionally transferable 
rights to users to use specific frequencies 

 

• Users may sell, lease, divide or aggregate spectrum in 
developed economy markets, but rarely in developing 
countries 

 

• Rules to prevent harmful interference 

 



Evaluation of  spectrum property rights 

 
 

• Creates incentives for 
efficient use 

• Enhances transparency 
and reduces corruption 

• Reduces regulatory burden 
 

 
 

But…  
• Only if many traders 
• Potential conflict with 

public policies, e.g., 
revenues, windfalls, 
service obligations 

• WRC allocations may limit 
scope of reform 

 



Commons 

 

 

• Spectrum is made available to all users with approved 
devices 

 

• Technical standards to limit interference 

 

• Service flexibility 



Evaluation of  spectrum commons 

• Lowers entry 
barriers, permits 
innovation 

• Encourages use of 
spectrum-efficient 
technologies? 

 

 

 
But… 
• Risk that commons will be 

overused 
• Commons may not be as 

attractive for investment as 
exclusive rights 

• Enforcement issues, e.g., 
too many devices 
 



Summary of issues for reform 

 

 

• Spectrum for new services given to only one provider, creating 
artificial scarcity and higher prices 

 

• Large blocks of spectrum allocated for public or military 

 

• Unclear rules lead to political interference and corruption 

 

• Cross-border interference issues 

 

• Conflict in government role: new services or revenues 

 

• Failure to make detailed allocations in national frequency plans 
 
 
Source: Wellenius and Neto (2008) 



Elements to consider in developing 
countries 

• Inadequacy of skills in managing and monitoring 
frequencies 

– May be addressed by automation (AFMMS), but then what 
about skills to fully utilize the AFMMS? 

• Inadequacy of skills in designing and running auctions 
and managing markets 

– Can mobilize consultants for one-time events such as auctions 

• Perception (if not reality) of pervasive corruption among 
politicians and officials 

 



Key principles 

• Transparency 

• Simplicity 

• Pragmatism 

– Simple and transparent better than theoretically 
optimal 



Refarming: key issue that illustrates the 
pragmatic approach 

• Think land:  reallocating from low-value use 
(slums) to high-value use (commercial 
developments) as a result of external 
environment changing (new traffic patterns in 
city) 

• Need to refarm frequencies when external 
environment (standards and market 
developments) makes hitherto low-value 
frequency bands greatly desirable 



Standard approach 

• Make the beneficiaries of the change 
(commercial developers/users of new 
services) pay the previous occupants to go 
away 
– In the case of land, friction because of 

disagreement re amount of compensation and 
emotional attachments (externalities that are 
difficult to assign value to)  

– In the case of frequencies, emotional attachments 
are less important that quantum of compensation 



Example of refarming  

• In 2002, Sri Lanka was using 1800 MHz Band for low-
value services such as point-to-point links for Electricity 
Board and telcos 

– Three mobile operators were squeezed in the GSM 900 MHz 
Band, with the largest operator supporting close to a million 
customers on 7.5 MHz, quality problems in Colombo because of 
topographical features and concentration of customers 

– Fourth operator wanted to shift from DAMPS (had frequencies 
in CDMA 800 MHz but no room in 900 MHz band)  



Step One 

• Existing-operators-only auction for 1800 MHz 
slots  app. 2 million USD raised  used to 
clear 2 slots for former DAMPS operator and 
largest operator 

• Problem with Treasury and Auditor General 
who asked why replacement value, not 
depreciated value paid to vacating users 

 



Step Two 

• Endless discussions with all operators re how to get from present 
assignments to desired end-state of minimum admin assignments + 
auctions  

• Those with more than 7.5 MHz had to vacate 
• Additional frequencies to be purchased through auction from GSM 

1800 and CDMA 1900 bands which would be cleared gradually  

F1 F2 F3 M1 M2 M3 M4 

GSM 
900 

7.5 7.5 7.5 7.5 

CDMA 
800 

2.5 2.5 2.5 



Why not straight auctions? 

• Needed to get buy-in of operators who were 
sitting on GSM 900 and CDMA 800 
frequencies 

• As country emerged from what was thought 
to be a 20 year war, government wanted to 
show appreciation of those who invested in 
hard times 

• Major telecom reforms in the offing, so did 
not need a spectrum fight on top 
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Limits of traditional approach to 
refarming 

• Commons is unavoidable 

– Almost every laptop comes equipped with WiFi 
nowadays 

– With “motes” and the “Internet of Things,” even 
greater role 

• Yet, how do we clear frequencies for use in 
commons applications?  

– No obvious source of funds for clearing out low-
value users 

 



Difficulties of co-existence 

• What if commons use allowed with no quality 
guarantees and no clearing?  
– Commons users will be happy with non-assured 

quality standards, but others may object if some 
commons users increase power and cause 
interference 

– Spectrum wars may erupt with non-commons 
users periodically upping power levels to blast 
away commons users 

• Any ideas? 



Nepal’s spectrum-related apex 
decision making body 

• Radio Frequency Policy Determination Committee  
(RFPDC) 

– Chaired by Minister/Minister of State of information and 
Communications 

– Members 
• Secretary, Ministry of Home 
• Secretary, Ministry of Defense 
• Secretary, Ministry of Tourism and Civil Aviation 
• Secretary, Ministry of Information and Communications 
• Chairman, Nepal Telecommunications Authority 
• At least Gazetted first class or expert Officer equivalent thereto, designated by Nepal 

Government, as Member - Secretary 

 
 



RFPDC functions 

• To determine the policy relating to radio 
frequency 

• To fix and allocate the radio frequency for 
different services 

• To determine the pricing policy of radio 
frequency 

• To determine the policy for international and 
multi purpose coordination of radio frequency 

• Other functions, duties and powers and 
procedures relating to the meeting of the 
committee shall be as prescribed 



The process 

• The Committee allocates frequencies for different services, 
subject to the parameters set by the International 
Telecommunication Union (ITU) 

• The Ministry coordinates frequencies in consonance with the 
policy on international and multipurpose coordination of 
radio frequency set by the RFPDC 

• NTA’s Responsibilities 
– NTA prescribes and assigns the frequencies to be used for the 

telecommunications service  subject to  the frequency fixed and 
allocated by the RFPDC 

– Sets terms and monitors 

– Acts against violations 


