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Welcome to the GTPRN January 2021 Newsletter 

2020, WHAT A YEAR! We understand how difficult this year was for all 

of us, but certainly we have also learnt many lessons. I have personally 

experienced through 2020 how that always with every difficulty, there is also a 

relief. We hope you all are safe and sound, and we are sure that soon, everything 

will be just fine, and all the troubles will be over. 

I thought that a new year deserves a special celebration with our authors, 

readers and of course our capable editor team which volunteer with a lot of their 

times to deliver something useful to all of us. 

Almost two years ago, GTPRN was just an idea that many of us thought 

about, ‘why cannot we have some sort of a forum for US, researchers and 

practitioners who work in the telecom policy field and who come from 

interdisciplinary backgrounds (e.g. economics, law, engineering, management, 

business, policy). Personally, I have been always concerned about the 

involvement of the academia in the activities of the Radio Sector of the ITU (ITU-

R), and on how to the share the knowledge with the research community. 

All of this suggests that we should have some sort of a forum to connect 

telecom policy conferences, centers, journals, educational departments, scholars 

and students, and aligning their goals. It was also important to have a network 

where we can exchange briefs about our research activities and share news about 

jobs announcements, Conferences, and Journals CFPs. 

In May 2020, GTPRN became a reality after extensive consultation with 

the main profiles in the telecom policy field and with the valuable comments, 

remarks and suggestions of several senior scholars. This includes Prof. Don Shin, 

Prof. Thomas Hazlett, Prof. Rob Frieden, Prof. David Reed, Prof. William Webb, 

Prof. William Lehr, Prof. Erik Bohlin, Prof. Elizabeth Fife, and Prof. Dale 

Hatfield. As always, thank you is not enough! 
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I am quite grateful to Dr. Pierre De Vries and Prof. Jason Whalley who 

have always been there for me and I consider them as partners in GTPRN, and 

certainly without their help, I would not be able to write these lines now. 

Through 2020, we did have very useful contributions on different topics. 

On the top of our list is Prof. Rob Frieden, Pioneers Chair and Professor of 

Telecommunications and Law Penn State University, and it is not a secret that I 

am big fan of his work and his telecom blog is a must read. 

Ambassador Grace Koh, the head of the US delegate to the WRC-19, has 

delivered an excellent article on the U.S. mid-band spectrum policy. Ambassador 

Koh is currently Vice President, Legislative Affairs at Nokia and she has certainly 

brought new spirit to the company. 

Eng Wael Sayed, Chair of SG 1, and the Dean of WRC-19 has provided an 

overview on the SG 1 activities which is one of the few ITU-R SGs that addresses 

economic and regulatory aspects of spectrum management (e.g. pricing, auction). 

Dr. David Reed has kindly suggested a non-exclusive list of research topics 

on spectrum management. Dr. David Reed under the leadership of Prof. Dale 

Hatfield has been providing a unique and must-attend course on telecom policy 

each year in Colorado ‘Managing Effectively in the Changing 

Telecommunications Environment’. 

Prof. Jennifer Manner has raised several issues on technology neutrality. 

Prof. Manner is quite active on the academic and professional levels, and even 

when it comes to movie making. I did enjoy the most her book ‘Spectrum Wars’ 

which is a must-read to understand what happens the behind of scenes at WRCs. 

Prof. Jason Whalley has written an excellent essay on the impact Covid-19 

on ICT industry. Prof. Whalley has done a lot for the telecom policy community 

during the last years via supervising students, reviewing papers, editing journals, 

and managing conferences. 

Mr. Mohamed Abd El Hassib, Vice Chairman of ITU-R Study Group 7 

(Science Services), and one of the few experts in the field outside of NASA and 

/Users/mohamedel-moghazi/Desktop/PhD%2023-4-20%20without%20interviews/Activities%20-%20Study/GTPRN/May%202020/Managing%20Effectively%20in%20the%20Changing%20Telecommunications%20Environme
/Users/mohamedel-moghazi/Desktop/PhD%2023-4-20%20without%20interviews/Activities%20-%20Study/GTPRN/May%202020/Managing%20Effectively%20in%20the%20Changing%20Telecommunications%20Environme
https://gtprn.org/2020/07/06/bridging-the-digital-divide-requires-technology-neutral-solutions/
https://gtprn.org/2020/07/06/under-appreciated-operators/
https://gtprn.org/2020/07/06/under-appreciated-operators/
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ESA, provided an overview on the activities of the ITU-R Study Group 7 

responsible of science services in preparation for WRC-23. 

Dr Roslyn Layton, senior vice president of Strand Consult and a visiting 

researcher in communication, media and information technologies in the 

technical faculty of IT and design in the department of electronic systems at 

Aalborg University (Denmark) has delivered an excellent article on Telecom and 

COVID-19, which is a must read to understand the impact of the epidemic on 

network operators. 

Judge Abdelmohssen Sheha has addressed telecom regulations from a legal 

viewpoint. Judge Sheha is one of the few from the legislation sector that addresses 

telecom policy topics from an interdisciplinary perspective.  

Dr. Michael Marcus, one of my favorite scholars and a spectrum 

management hero, has kindly agreed to share with the GTPRN community a 

previously published article of him that is still relevant ‘Spectrum Policy for 

National Government Users: A Worldwide Policy Challenge’.  

Prof. Gerard Pogorel, Professor of Economics-Emeritus, Institut 

Polytechnique de Paris-Telecom Paris Graduate School of Engineering, has 

written an important article entitled ‘Telecom Operators facilitating Audiovisual 

Streaming and Cultural Diversity, post Covid-19’.  

Prof. Jim Isaak, Chair of IEEE USA Committee on Communications 

Policy, has raised some of the policy challenges related to the privacy and 

broadband issues.  

Mr. Mohamed Abdelghany, Vice-Chair of SG 5 has reviewed the different 

ITU-R activities with a focus this issue on Study Group 5 ‘Terrestrial Services’. 

Dr. Abdulhadi AbouAlmal, Head of Technology Standardization & 

Spectrum Management, Etisalat, has written a short essay on a quite interesting 

new topic, which is the use of IMT system for fixed wireless broadband. 

Dr. Ramy Ahmed Fathy, Vice-Chair of ITU-T SG20 and Co-Chair of 

WP1/20 has updated us with respect to the recent ITU-T activities related to the 

https://gtprn.org/2020/07/06/itu-r-study-group-7-science-services/?preview=true
https://gtprn.org/2020/07/06/itu-r-study-group-7-science-services/?preview=true
https://gtprn.org/2020/08/06/spectrum-policy-for-national-government-users-a-worldwide-policy-challenge/
https://gtprn.org/2020/08/06/spectrum-policy-for-national-government-users-a-worldwide-policy-challenge/
https://ieeeusa.org/volunteers/committees/ccp/
https://ieeeusa.org/volunteers/committees/ccp/
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advancement of the Internet of Things and Smart Cities and Communities related 

technologies.  

Mr. Roberto Ercole,  an international consultant on spectrum and telecom 

issues, and a well-known expert, at least within the ITU-R, has analysed the 

importance of balancing between regulatory measures to increase competition 

and the impact on the cost of providing mobile services.  

Dr. Shiv K. Bakhshi, VP of Industry Relations at Ericsson, and Dr. Sendil 

Devar, General Manager Standards & Spectrum at Ericsson have shared with us 

an excellent article on rural connectivity.   

The last update on the 6G development was provided from Prof. Marja 

Matinmikko-Blue, the main leader of 6G Flagship, World’s first 6G Research 

Program. 

Prof. Martha Suarez, President of Dynamic Spectrum Alliance (DSA), has 

highlighted the recent development of the latest generation of Wi-Fi, known as 

Wi-Fi 6E, and the merits of deploying Wi-Fi in the 6 GHz instead of IMT.  

 

I am also very grateful to GTPRN editor team namely, Ayushi Tandon, 

Arzak Khan, Rolla Saad, and Kester Osahenye who volunteer with their times 

and knowledge to deliver GTPRN to you each month. Thank you! Their 

impressive bios are available at the end of this newsletter. 

The TPRC48 will be held online from 17 to 19 February 2021, and 

registration fees have been dramatically decreased for the conference to 

encourage participation, and all live content will be recorded and subsequently 

available at any point during the conference to registered attendees. It is not too 

late to register for the conference and I strongly suggest checking the list of 

accepted papers for TPRC this year here. Here is my personal list to check during 

the conference  

 

http://www.tprcweb.com/virtual-program-overview
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• The Macro-Economics of Crypto-Currencies: The Role of Private Moneys 

in a Post-Corona Monetary Policy, Eli Noam, Columbia University 

• Digital Platforms and Innovation: Lessons for Innovation Policy and 

Regulation, Johannes M. Bauer, Michigan State University; and Tiago S. 

Prado, Michigan State University 

• What are the US Spectrum Auctions for 5G Teaching Us About Auction 

Efficiency? Fernando Beltrán, University of Auckland 

• There’s Probably a Blackout in Your Television Future: Tracking New 

Carriage Negotiation Strategies Between Video Content Programmers and 

Distributors, Rob Frieden, Pennsylvania State University; Krishna 

Jayakar, Pennsylvania State University and Eun-A Park, Western State 

Colorado University 

• Changing Markets for Domain Names: Technical, Economic, and Policy 

Challenges William Lehr, Massachusetts Institute of Technology; David 

D. Clark, Massachusetts Institute of Technology and Steve 

Bauer, Massachusetts Institute of Technology 

And of course, the whole spectrum session to be chaired by Dr. Michael Marcus! 

 

Make sure also to submit before the new extended deadline (5th February 2021) 

to the 23rd ITS Biennial Conference “Digital societies and industrial 

transformations: Policies, markets, and technologies in a post-Covid world” on 

the 20th – 23rd June 2021. The conference shall discuss several issues including 

the impact of Covid-19 – on telecommunications networks, different sectors, and 

users. You can submit your abstract here. 

 

PTC-21 was a big success this year although the conference was held online and 

there has been several interesting research panels. An excellent news this year 

was the awarding of Prof. Heather Hudson the 2021 Richard J. Barber PTC 

Distinguished Service Award. Prof. Hudson along with Prof. Elizabeth Fife have 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749766
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749766
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749670
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749670
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749599
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3749599
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3486487
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3486487
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3486487
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3746594
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3746594
https://easychair.org/conferences/?conf=its2021
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been leading the research activities within PTC and inspired tens of young 

scholars. 

 

Finally, I do hope GTPRN will continue through 2021 and we really count on 

your encouragement to be able to do so.  Please share with us and with the 

GTPRN community your articles, views, news, announcements. If you have a 

specific topic that you want to share an update or opinion on in one to three pages, 

please do not hesitate to share it with us via news@gtprn.org 

 

Kindly also help us by spreading the word about the GTPRN community and 

forward this newsletter to your colleagues or students. You are more than 

welcome to join our Facebook or LinkedIn Groups, or to subscribe directly to our 

website www.gtprn.org where you have the chance to comment on each article 

or post. 

Keep the faith, stay safe and well. 

Mohamed El-Moghazi 

GTPRN Team - news@gtprn.org 

  

mailto:news@gtprn.org
https://www.facebook.com/groups/2588440688090143
https://www.linkedin.com/groups/8750979/
http://www.gtprn.org/
mailto:news@gtprn.org
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5G Global Spectrum Planning: Significant Progress at WRC-19 

Rob Frieden 

Pioneers Chair and Professor of Telecommunications and Law 

Penn State University 

rmf5@psu.edu, web site: http://www.personal.psu.edu/faculty/r/m/rmf5/ 

 

 For nearly a month in late 2019, the world’s nations sent delegates to Sharm el-Sheikh, 

Egypt with an important and exhaustive spectrum planning agenda.  Every four years, the 

International Telecommunication Union (“ITU”) hosts a forum with a mission to reach global 

consensus on spectrum allocations.  Achieving this goal will enable stakeholders of all kinds 

to benefit from technology optimization and uniformity in the frequencies and technical 

standards used for such emerging services as the fifth generation of wireless services (“5G”). 

 The ITU serves as the world’s oldest, continually operating inter-governmental 

organization, now affiliated with the United Nations.  National governments willingly give up 

the sovereign right of self-determination for a greater good accruing when, for example, 

wireless carriers can agree to use the same frequencies so that subscribers can capture 

efficiency gains in having access to handsets useable throughout the world.  

 However, reliance on the ITU comes as a cost that some stakeholders increasingly do 

not want to incur.  The ITU emphasizes consensus building and inter-governmental 

coordination at the expense of speedy resolution of conflicts.  ITU procedures require extensive 

study, deliberation and coordination that can span several World Radio Conferences (“WRC-

19”), like the Sharm el-Sheikh event.  Insatiable demand for 5G services, including video and 

the Internet of Things, has motivated some nations to act unilaterally, well before the ITU can 

complete its work. 

 WRCs have achieved measurable and positive progress, albeit on an incremental basis. 

ITU Deputy Director Mario Maniewicz reported an increase in the spectrum allocated for 

mailto:rmf5@psu.edu
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mobile telecommunications services from 230 megahertz (“MHz”) in 1992-97 to 1886 MHz 

after conclusion of WRC-15, with WRC-19 nearly doubling that amount of bandwidth:  1535 

MHz which translates into 15.35 Gigahertz (“GHz”).   

Over the length of its tenure as the oldest, inter-governmental organization, the ITU 

has persisted, despite challenges to its legitimacy, and criticisms about its effectiveness, ability 

to respond to changed circumstances and flexibility in meeting new requirements presented by 

Member nations. Notwithstanding these complaints, the completed work at WRC-19 included 

several forward-looking items well before entrepreneurial ventures expect to migrate from test 

and demonstration projects to offering commercial service.  The conference identified 

additional radio-frequency bands for High Altitude Platform Station (HAPS) systems that will 

provide signal relays, located in the stratosphere around 20 kilometers above earth, for 

broadband access by users in a large geographical area, including remote locales with small 

populations.  The conference also addressed technical coordination issues for mobile satellite 

broadband transceivers. Additionally, WRC-19 provided timely guidance on how nations can 

coordinate the launch and operation of small satellite constellations numbering in the hundreds 

and operating in low earth orbits. 

The ITU faces growing challenges to its legitimacy as some nations grow increasingly 

impatient with its governance structure and ability to reach closure on spectrum allocations for 

next generation technology such as 5G. Nevertheless, WRC-19 evidences the reliability and 

resiliency of global inter-government coordination and consensus building.  
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Updates on U.S. Mid-Band Spectrum Policy 
Grace Koh 

Former U.S. Ambassador and Representative to World 

Radiocommunication Conference 2019 

 
Mid-band spectrum (i.e., spectrum between 3 and 24 GHz) is considered critical 

to the rollout of a robust 5G network, and most attractive to the mobile network 

operators is the range between 3 and 6 GHz.  Often called the “sweet spot” of 5G 

spectrum, the frequencies are high enough to deliver fast data rates but also low 

enough to cover larger areas than millimeterwave spectrum. The premier wireless 

industry association, GSMA, notes that operators should have access to at least 

80-100 megahertz of spectrum in the mid-band range, noting that 3.3-3.8 GHz 

appear to the bands favored by most commercial operators.  

 

But COVID-19 has added an additional layer of pressure to the thorny task of 

balancing spectrum assignments.  For one, it has added a level of urgency to the 

debate, as the pandemic has forced virtualization of many aspects of our daily 

lives – work, education, medicine, social interactions. Network demand for some 

applications increased as much as 200% in the United States during the month of 

March, applying a stress test, as some experts have called it, to the broadband 

industry. Governments are contemplating legislation and funding to help 

stimulate an economic recovery, including covering the gaps in the broadband 

networks. Many policymakers have looked to the promise of ubiquity, reliability, 

and security of 5G networks, but numerous questions continue to dog 

policymakers as they consider how to get to 5G quickly. In the United States, 

lawmakers are considering funding for research, data collection, and deployment, 

but competing concerns will continue to arise, also pushed by COVID’s effects. 

The pandemic has exposed and made clear the choices struck between resiliency 

and efficiency. These choices and other considerations in managing the COVID-

19 will affect the timeline for the United States government’s efforts to put mid-

band spectrum into the hands of commercial mobile network operators (MNOs).  

 

In the United States, the debate over mid-band spectrum exemplifies this process 

of assessing priorities, as incumbents seek to protect their valuable services and 

MNOs seek to bring the promise of 5G. The domestic discussions over mid-band 

assignments for 5G are certainly intense in the United States.  The United States 

is currently taking three approaches to the mid-band spectrum sought by the 

commercial mobile network operators. The current on spectrum bands 3.7-4.2 

(the C band), 3.55-3.7 GHz (the Citizens Broadband Radio Service band or CBRS 

band), and spectrum used by primarily the Department of Defense in 3.1-3.55 

GHz.  

 



 11 

In the C-band, regulators are proposing full relocation and exclusive licenses of 

commercial spectrum currently allocated to satellite operators who currently use 

this band for to beam content to video and audio broadcasters, cable systems, and 

other content distributors. Relocation and exclusive licensing is the approach 

preferred by the mobile network industry. The Federal Communications 

Commission (FCC) has struck a deal, in which satellite operators are expected to 

relocate from the lower portion of the band to 4.0-4.2 GHz.  Relocation will 

require launches of new satellites and filters for earth stations generating costs of 

up to $9.7 billion. Those costs would be covered by the proceeds from the auction, 

which would make 280 Megahertz of spectrum available to mobile network 

operators. The FCC Chairman has proposed that the auction begin December 8. 

Under the timeline, the spectrum must be cleared by December 5, 2025, though 

the regulations provide incentives for earlier relocation. Both Intelsat and SES, 

the two major incumbents in the spectrum, have agreed to the timeline and plan 

established by the FCC.  

 

Intelsat also reminded the FCC that the COVID-19 pandemic will also affect the 

timeline for relocation. The pandemic may impact the availability of physical 

crews, equipment vendors, and permitting entities. As such, Intelsat 

recommended a waiver process to accommodate. Several smaller satellite 

companies have filed for legal review of the FCC order, but experts do not believe 

that a stay of the FCC order is likely.  

 

In the CBRS band, the FCC established a hybrid sharing and exclusive license 

system, consisting of three tiers of access and authorization framework.  Certain 

government users and fixed satellite services will have Tier 1 access, which 

protects them from harmful interference from any other user. The FCC then plans 

to allow Tier 2 users to have Priority Access Licenses (PAL), which will ensure 

exclusive use within a small geographic area.  The small geographic area allows 

for smaller private networks that might support industrial control systems within 

a manufacturing plant or electric grid. The FCC expects to auction PALs at the 

end of June. These Tier 2 users may not interfere with Tier 1 users and must 

accept interference from Tier 1 users.  Tier 3 users, or General Authorized Access 

users, may use the spectrum in compliance with the rules and must accept 

interference from any other users. Mobile network operators prefer exclusive 

licenses and larger geographic areas, but the system of shared access offers faster 

access to the spectrum.   

 

Resistance to the auction for PAL licenses came from quarters arguing that CBRS 

provided broadband coverage in the rural areas through fixed wireless services. 

At least one large cable company in the United States has experimented with 

filling out its coverage using fixed wireless over CBRS spectrum. However, 

concerns regarding resiliency or coverage in the wireless areas appear to have 
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been mitigated by the promise of MNOs using that spectrum to build stronger 

networks. The auction is expected to commence on June 25; rules have been 

established, and it does not appear that the pandemic will impact the timeline or 

the expectations for the auction.  

 

As for the remaining spectrum band, the United States government continues to 

discuss whether and how to repurpose that spectrum, which is largely assigned to 

use by the Department of Defense. Congress directed the National 

Telecommunications and Information Administration (NTIA) to study the 

feasibility of allowing licensed and/or unlicensed shared access to some or all of 

3.1-3.55 GHz and submit a report by March 23, 2020. That report remains 

forthcoming though NTIA has issued a study indicating that time-based sharing 

with certain military radars may be feasible in the 3.45-3.55 GHz band.  

 

NTIA has issued a document outlining the considerations and guidance for its 

review; the guidance document notes that the 3.1-3.55 GHz band supports a 

significant number of services operated by the Department of Energy, 

Department of Energy, Department of Homeland Security, the Air Force, the 

Army, the Navy, the Marine Corps, and the Department of Commerce. At this 

point, the discussion on repurposing this band remains behind closed doors, but 

the private sector continues to push for repurposing of spectrum through the press 

and quiet lobbying. The U.S. Department of Defense has put up strong resistance 

to the notion of repurposing the spectrum for exclusive licenses to MNOs but has 

noted that spectrum sharing frameworks can potentially work. The Ligado 

example may prove instructive on how this debate plays out. While Ligado’s 

assignment involves commercial and shared spectrum, the resistance from 

government agencies – Departments of Defense and Transportation – has become 

very public, with the agencies seeking assistance from Congress.   

 

These competing priorities come to bear more heavily in spectrum policy, as the 

governments consider how best to weather the pandemic. While the necessity of 

strong broadband networks – as well as the promise of 5G networks – has become 

very apparent, emergency preparedness is also top of mind for the policymakers.  

 

One additional thought on the impact of current domestic mid-band discussions 

on the World Radiocommunication Conference 2023 (WRC-23) item on mid-

band spectrum identification for 5G.  

 

Due to the work already completed during WRC-15, administrations are already 

well on their way to assigning mid-band spectrum to 5G services. One analysis 

finds that an average of 382 megahertz of mid-band spectrum will assigned to 5G 

use by the end of this year in most administrations, before WRC-23 established 

further regulations for mid-band identification for 5G. In fact, 5G deployments 
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will be more than experimental by the time WRC-23 rolls around. Operators in 

Australia, China, Germany, Italy, Qatar, Spain, South Korea, the United 

Kingdom, among others, have launched 5G networks using mid-band spectrum.  

 

This could mean that most of the battles over the assignment of mid-band 

frequencies will have occurred domestically before WRC-23, hopefully avoiding 

some of the more contentious discussions at the Conference. At the very least, 

the data gathered from real world deployment could have the effect of 

disciplining the work conducted in the ITU-R study groups. Or at least one can 

hope.  
 

 

Grace Koh was most recently the U.S. Ambassador to the International 

Telecommunication Union’s  World Radiocommunication Conference 2019 in 

Sharm El Sheikh, Egypt, where she led the 125-member delegation in negotiating 

successful outcomes for U.S. spectrum and satellite policy. Before representing 

the United States at WRC-19, Ms. Koh was a partner in the Telecom Law Group 

at DLA Piper LLC, where she advised clients on regulatory and congressional 

issues on unmanned aerial vehicles, merger, Universal Service Fund and other 

matters.  She came to DLA Piper LLC after serving as Special Assistant to the 

President for Technology, Telecom, and Cyber-Security Policy.  In this role, she 

advised the President and other senior White House staff on all matters pertaining 

to technology policy.  Koh previously served as Deputy Chief Counsel to the 

Subcommittee on Communications and Technology of the Energy and 

Commerce Committee in the U.S. House of Representatives. Her primary role 

was to advise the chairmen and committee members on policy and legal issues 

arising in the telecommunications and technology sectors. She was previously 

Policy Counsel at Cox Enterprises, Inc.'s Public Policy Office, working on 

technology policies affecting the enterprise's Internet, cable, and broadcast 

properties. Koh came to Cox Enterprises after working in the communications 

group at Willkie Farr & Gallagher LLP. She holds a B.A. from Yale University 

and a J.D. from the University of Pennsylvania Law School. 

 

Both industry and government stakeholders respect her leadership, fairness, and 

collegiality. As a 15-year veteran of Washington, D.C., Ms. Koh has earned a 

reputation for substantive regulatory expertise as well as strategic political advice 

on effecting change at the Administration and in Congress.  
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Study Group 1 

Radiocommunication Sector of ITU 
Wael Sayed 

Chair of ITU-R SG 1 
 

The radio spectrum and satellite orbits are two limited natural resources which 

are in increasing demand from a wide-range and growing number of services such 

as fixed, mobile, broadcasting, amateur, space research, emergency 

telecommunications, meteorology, global positioning systems, environmental 

monitoring and safety of life communication services. The Radio Sector of 

International Telecommunication Union (ITU-R) plays a vital role in the global 

management of these two important resources. This role of ITU-R wouldn’t be 

played without the great contributions of its study groups. This article will 

enlighten the role of one of these groups which is concerned of radio spectrum 

management and known among the specialists all over the world as ITU-R SG1. 

 

The main objective of ITU-R SG1 is to set principles, techniques, general 

principles sharing, spectrum monitoring, long-term strategies for spectrum 

utilization, economic approaches and automated techniques in the field of radio 

spectrum management. In addition, Study Group 1 is working closely with 

relevant study groups within ITU Telecommunication Standardization Sector of 

ITU and Telecommunication Development Sector (ITU-D), as well as with the 

ITU Telecommunication Development Bureau (BDT) to assist developing 

countries in fulfilling their national spectrum management functions. Radio 

spectrum management is the combination of technical and administrative 

procedures necessary to ensure the efficient utilization of the radio spectrum by 

all radiocommunication services defined in the ITU Radio Regulations and the 

operation of radio systems, without causing harmful interference.  

 

ITU-R SG1 has three working parties that are specialized in three working areas. 

WP1A which is concerning in spectrum engineering techniques which generally 

include unwanted emissions, frequency tolerance, technical aspects of sharing, 

computer programs, technical definitions, Earth-station coordination areas and 

technical spectrum efficiency. WP1A currently has some topics under its study 

that include wireless power transmission, EMC-related interference and 

coexistence of wired telecommunication with radiocommunication systems, 

including aggregation effect and the egress of radiated interference from 

buildings, definition of the spectral properties of transmitter emissions, impact on 

radiocommunication systems from wireless and wired data transmission 

technologies used for the support of power grid management systems, technical 

and operational characteristics of the active services operating in the range 275-

3 000 GHz, characteristics for use of visible light for broadband communications, 

general principles and methods for sharing between radiocommunication services 
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or between radio stations and characteristics of the unwanted emissions in the 

out-of-band and spurious domains for digital modulation technology used in 

broadband communication systems. Also, WP1A was involved in preparation for 

some topics for WRC-19 such as identification of some frequency bands for the 

usage for the land-mobile and fixed services applications operating in the 

frequency range 275-450 GHz, while maintaining protection of the passive 

services. Working Party 1A is engaged in preparation for WRC-27 towards a 

spectrum allocation to the radiolocation service in the frequency band 231.5-275 

GHz and an identification for radiolocation applications in the frequency range 

275-700 GHz. 

 

The second working party of ITU-R SG1 is WP1B which is focusing on spectrum 

management methodologies and economic strategies. Special interest is given to 

national spectrum management organization, national and international 

regulatory framework, flexible allocations and long-term strategies for planning. 

Its current study topics include long-term strategies for spectrum utilization, 

alternative methods of national spectrum management, spectrum redeployment 

as a method of national spectrum management, innovative regulatory tools for 

shared use of spectrum, economics aspects on spectrum management, assessment 

of spectrum efficiency and economic value, methodologies for assessing or 

predicting spectrum availability, harmonization for short-range devices and 

implementation and use of cognitive radio systems. Amongst those items on 

which Working Party 1B was engaged in preparation for WRC-19 were the 

studies on wireless power transmission (WPT) for electric vehicles in addition to 

assisting administrations in the management of unauthorized operation of earth 

station terminals. Working Party 1B is engaged in preparation for WRC-23 on 

topics related to space weather sensors, to the use of IMT systems for fixed 

wireless broadband, and to the protection of stations of the aeronautical and 

maritime mobile services located in international airspace and waters from other 

stations located within national territories and using the frequency band 4800-

4990 MHz. 

 

Finally, WP1C which is specialized in spectrum monitoring is working on the 

development of techniques for observing the use of the spectrum, measurements 

techniques, inspection of radio stations, identification of emissions and location 

of interference sources. Currently, its study topics include: methods and 

techniques used in space radio monitoring, spectrum monitoring evolution (e.g. 

use of drones and small satellites), direction finding, electromagnetic field 

measurements to assess human exposure, population coverage measurement with 

public wireless networks and reporting of harmful interference. 
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Study Group 1 and its Working Parties maintain a number of Recommendations 

(www.itu.int/pub/R-REC) and Reports (www.itu.int/pub/R-REP) that are 

relating to aforementioned topics. In addition to this, ITU-R SG1 developed and 

currently maintains three handbooks: The Handbook on National Spectrum 

Management (www.itu.int/pub/R-HDB-21) that describes the key elements of 

spectrum management and is intended for the use by  both developing and 

developed countries, the Handbook on Spectrum Monitoring 

(www.itu.int/pub/R-HDB-23) which is an essential accessory for all spectrum 

monitoring agencies in the world in developing and developed countries and the 

Handbook on Computer-aided Techniques for Spectrum Management (CAT) 

(www.itu.int/pub/R-HDB-01) which contains basic material and numerous 

models for developing efficient projects that is assisting in implementing 

automated spectrum management systems. 

 

 

Wael Sayed is the chairman of Study Group 1 of Radiocommunication Sector in 

International Telecommunication Union (ITU-R). He serves as acting head for 

Radio Spectrum Planning Sector in the Egyptian National Telecommunication 

Regulatory Authority (NTRA). He joined NTRA since 2001 as junior spectrum 

management engineer. He started participation in the activities of ITU-R since 

2003 as a member of the Egyptian delegation to the World Radiocommunication 

Conference (WRC-03). 

 

Year-by-Year, his involvement in ITU-R activities increased till he was selected 

by the Egyptian Administration to the deanship of WRC-19 that was held in 

Sharm El-Sheikh in Egypt in October/November 2019. Also, during ITU Radio 

Assembly (RA-19) just prior WRC-19, he was the candidate of the Egyptian 

Administration to the chairmanship of the aforementioned study group.  

 

Wael earned a bachelor degree in telecommunications and electronics 

engineering form Cairo University in 2000. In addition to that, he had a master 

of business administration (MBA) in 2018 form Arab Academy for Science, 

Technology & Maritime Transport (AASTMT). Currently, he is living in Giza-

Egypt with his wife and four children. 

 
 

  

http://www.itu.int/pub/R-REC
http://www.itu.int/pub/R-REP
http://www.itu.int/pub/R-HDB-21
http://www.itu.int/pub/R-HDB-23
http://www.itu.int/pub/R-HDB-01
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Research Agenda for Spectrum Management 
Dr. David Reed 

University of Colorado Boulder 

 

This past month of May I had the pleasure to co-teach with Dale Hatfield a 

graduate course at the University of Colorado (CU) Boulder on Spectrum 

Management and Policy. For those of you who don’t know Dale, he has been a 

leader in the U.S. for several decades at the Federal Communications 

Commission (FCC) and National Telecommunications and Information 

Administration in developing and implementing innovative, new approaches to 

spectrum management. The class was composed of master’s level electrical 

engineering and cybersecurity students along with first-year law students, which 

presented the unique opportunity to address spectrum management problems with 

an interdisciplinary curriculum incorporating technology, economics, and public 

policy components. 

 

This teaching experience with Dale, and his encyclopedic knowledge of spectrum 

regulation, gave me the opportunity to learn more about the significant progress 

made in spectrum management over the past decade and then to reflect on the 

current problems facing the research community in developing more efficient and 

effective use of spectrum to meet societal objectives. 

 

At the risk of over-simplifying, and to keep this discussion brief, here is a short 

list of current interesting interdisciplinary problems that we addressed during our 

graduate class that I believe merits ongoing or further research attention: 

 

1. Spectrum sharing technologies. The tools available to regulators to facilitate 

the sharing of spectrum between different services using technical and service 

rules are increasingly being put to use over the past 5 years. Automated 

Frequency Coordination systems, Dynamic Spectrum Access, and Shared 

Access Systems are new approaches to ease coexistence and reduce harmful 

interference. Research will be needed on how well these systems perform and 

how new technologies such as artificial intelligence or other data analytics 

approaches might be employed to improve performance. 

2. Licensed versus Unlicensed Debate. Spectrum management has moved on 

from the Command and Control model to predominantly licensed and 

unlicensed models. Licensed spectrum now provides license holders much 

greater flexibility in terms of the services that can be offered and the ability 

to, for example, lease spectrum to others. Unlicensed spectrum allows 

substantial service flexibility as well subject to limitations on transmit power 

level. But is this the end game for spectrum management models or will it be 

possible to continue the evolution to incorporate hybrid licensed/unlicensed 

models or even new models that push the openness of access for equipment 
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and service providers alike? Additional research in new types of technical and 

service rules, auction design and standardization of additional software 

interfaces could uncover novel spectrum managements models to address 

additional policy objectives for competition. 

3. Mobile broadband (5G) Driving New Spectrum Allocations. In somewhat 

unprecedented fashion, countries throughout the world are racing to deploy 

more spectrum to support the next generation of mobile broadband 

technology. While proactive efforts to support 5G spectrum requirements is 

certainly laudatory, these spectrum allocation decisions could be locking in 

potential rigidities in the form of legacy laws and service rules unless licensing 

flexibility is maintained and expanded. An exciting development in broadband 

availability has been the emergence of low-cost wireless solutions for hard-

to-reach areas. How this dynamic mix of local access network options plays 

out over time, and is linked with government-sponsored universal service 

programs or national broadband plans, is another area of rich research 

potential that needs to be better understood by regulators.  

4. Emerging Role of Risk Management. There now appears to be a role for risk 

management as part of spectrum management efforts, though it has yet to be 

fully defined. Based on contributions from Dale and others at Silicon Flatirons 

at CU Boulder, the FCC has been considering the use of risk-informed 

interference assessments that take into account receiver performance in order 

to consider the level of harm resulting from interference. Similarly, given that 

wireless networks represent critical infrastructure for society, the FCC’s 

Communications Security, Reliability, and Interoperability Council 

recommended the use of a voluntary, risk management framework for mobile 

service providers to guide cybersecurity mitigation efforts. Continuing the 

research to develop and implement these frameworks in these contexts is 

necessary to further integrate key risk management and risk communication 

concepts into spectrum regulations. 

 

Obviously, this is not a full list of pressing research topics on spectrum policy; 

there are many others that can be added to this list. The important point here is 

that the increasing importance of mobile communications to meet societal 

connectivity objectives continues to elevate the importance and urgency of 

ongoing research into new and improved spectrum management models and 

tools.  

 

One of the goals of GTPRN is to provide a networking forum for researchers to 

discuss, develop and coordinate research agendas of topics of current significance 

to the global technology policy community. While it is not clear how best to 

proceed, GTPRN may be a useful platform to start or reignite this conversation 

on an international basis. Perhaps a meet-up at a future TPRC, ITS or Silicon 

Flatirons conference? 
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Dr. David Reed is currently a Scholar in Residence. Prior to joining CU, Dr. Reed 

was the Chief Strategy Officer at Cable Television Laboratories where he led 

large R&D projects covering a wide range of technologies relevant to the cable 

industry such as application platforms, business services, voice-over-IP, and 

broadband delivery systems. Dr. Reed also has been a Telecommunications 

Policy Analyst in the Office of Plans and Policy at the Federal Communications 

Commission where he worked on cable-telco competition, personal 

communications services (PCS), and spectrum auction policies.  Dr. Reed has 

authored a book on residential fiber optic networks, and is a widely published 

author in telecommunications journals, books, and magazines. He has been an 

author of interdisciplinary analyses that played key roles in defining U.S. policy 

debates on PCS spectrum allocation and local access competition. 

  

Dr. Reed holds a BS in Electrical Engineering from Colorado State University, 

an MS in Electrical and Computer Engineering from Carnegie Mellon University 

and PhD in Engineering and Public Policy from Carnegie Mellon University. 
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Bridging the Digital Divide Requires Technology Neutral 

Solutions 
Jennifer A. Manner 

Senior Vice President, Regulatory Affairs, EchoStar/Hughes 
 

Many global leaders from Presidents to Telecommunications Ministers and 

regulators, have voiced their commitments to solving the digital divide.  

However, delivering on that promise, requires government funding.  Despite 

these good intentions to ensure all people across the globe have access to 

broadband, the funds to do so are limited and must be utilized efficiently and on 

a cost-effective basis to help achieve the goal of universal broadband across the 

United States.  

 

For example, across the United States, 80% of the population lives on just 3% of 

the land, and 20% of the population lives on the other 97%.  Other countries have 

similar breakdowns. Deploying terrestrial technologies, such as fiber, is easy in 

densely populated  places like cities and highway corridors.  But as the population 

density decreases in more rural portions of a country, these technologies become 

increasingly costly to deploy.  In these areas, non-terrestrial technologies, such 

as satellite and even high altitude platforms, like balloons, make more economic 

sense. These technologies can provide wide area coverage without the 

deployment of costly terrestrial infrastructure and are able to provide the 

broadband speeds and services that are demanded across the country.   

 

These very real economics must be considered. If funding for the universal 

deployment of broadband services across the globe were unlimited, then 

everyone could have fiber. Yet, the reality is that funding is limited. If a terrestrial 

technology were offered with a preference -- without regard to cost -- there simply 

will not be enough funds to reach everyone, especially in the more rural and 

remote areas of the globe.  For example, the cost to extend broadband to a cluster 
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of 10 rural locations that are 1.5 miles from the nearest fiber node would be about 

$95,000 (including materials, labor and equipment). Deploying satellite to those 

same 10 locations would be approximately $5000. 

This is a pivotal moment. As seen by the pandemic for everything from work to 

school to government to health care, access to broadband is no longer a luxury; it 

is an important part of the socio-economic fabric of the United States.  We would 

fail the world if we choose to only fund terrestrial-based broadband services, 

because the funding – and therefore the service – would only stretch so far.   

Proven broadband alternatives, including non-terrestrial technologies, such as 

satellite, exist and must be part of the solution endorsed by the government 

leaders.  When we make funding decisions on a technology neutral basis, we can 

ensure people across the globe win the race to solving the digital divide.  

 

Jennifer A. Manner is Senior Vice President of Regulatory Affairs at EchoStar 

Corporation/Hughes Network Systems LLC where she is responsible for the 

company’s domestic and international regulatory and policy issues, including 

spectrum management, 5G, IoT and market access.  Prior to this, Ms. Manner 

was Deputy Chief of the Office and Engineering and Technology and before that 

Deputy Chief of the FCC's Public Safety and Homeland Security Bureau where 

she has had a focus on broadband and other related issues. Ms. Manner previously 

worked as a Principal at ZComm Strategies LLC.  

Before that, Ms. Manner was Vice President of Regulatory Affairs at SkyTerra 

Communications, LLC, where she handled the company's domestic and 

international regulatory and policy issues. Before joining SkyTerra, Ms. Manner 

served as Senior Counsel to FCC Commissioner Kathleen Abernathy with 

responsibility for wireless, international and new technology issues.  Ms. Manner 

joined the Commissioner's office after working at MCI Communications 
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Corporation, later WorldCom, Inc., as Associate Counsel for Foreign Market 

Access and then as International Wireless Services and Director of International 

Alliances. Prior to this position, Ms. Manner was an associate in the 

Communications Group at Akin, Gump, Strauss, Hauer and Feld, L.P. Before 

joining Akin, Gump, Ms. Manner was an Attorney-Advisor at the FCC. 

Ms. Manner has served as an adjunct professor at Georgetown University Law 

Center and the Washington College of Law at American University. Ms. Manner 

has published several books on telecommunications issues including on spectrum 

and foreign market access, and has written numerous law review and magazine 

articles.  Ms. Manner holds and has held key leadership roles including in Satellite 

Industry Association the US ITU Association, the EMEA Satellite Operators 

Association, in study groups at the International Telecommunications Union 

including ITU-R Task Group 5/1, as well as serving in leadership roles in federal 

advisory committees, including as Chair of Working Group 4B on Network 

Timing Alternative on the Communications Security, Reliability and 

Interoperability Committee and Chair of Working Group 4, Regulatory Issues of 

the World Radiocommunication Advisory Committee, as well as Vice Chair of 

the International Trade Advisory Committee and the International 

Telecommunications Advisory Committee 8 and a member of the Commerce 

Spectrum Management Advisory Committee.  Ms. Manner is also a member of 

the Advisory Board of Geeks Without Frontiers.  Ms. Manner also has served on 

numerous U.S. delegations to international treaty negotiations. 

Ms. Manner received her B.A. from the State University of New York at Albany, 

from where she serves as Co-Chair of the Alumni Board of the Rockefeller 

College of Public Affairs and was awarded the Outstanding Alumni in Political 

Science Award. She received her J.D. cum laude from New York Law School 

and LL.M. with distinction from Georgetown University Law Center. Ms. 

Manner is admitted to practice in Washington, D.C., New York and Connecticut.  

Ms. Manner has also been named as one of the 100 Most Powerful Women in 

Media and the Internet by Cablefax for 2018, one of the top 2017 and 208 100 

Broadband and Media attorneys by CableFax,  one of the most powerful women 

in the world by CableFax in 2018, and was awarded the EchoStar 2013 Most 

Valuable Player Award, the 2012 FCC Public Safety and Homeland Security 

Bureau’s Chief’s Meritorious Service Award, the 2012 Distinguished Alumni 

Award in Political Science from the Rockefeller College, State University of New 

York at Albany and the 2011 Wireless Communications Association 

International’s Government Service Award.   

Ms. Manner, a film-maker, was a finalist for her movie at the 2018 Cannes Film 

Festival and has under production her latest film, When Wire Was King, The 

Transformation of Telecommunications, expected for release in 2020. 



 23 

Under-appreciated operators? 
Jason Whalley 

Professor of Digital Economy at Newcastle Business School, Northumbria 

University, Newcastle, UK 
 

With the spread of Covid-19 around the globe, a new normal emerged as 

governments sought to tackle the virus. International travel stopped, schools were 

closed, all but essential retail ceased and many organisations moved online with 

their employees working from home. Covid has wrought enormous damage, in 

terms of the number of deaths that have resulted as well as its socio-economic 

impact.  

While Covid-19 has wrought devastation to some parts of the economy, other 

parts have prospered. According to a recent article in the Financial Times, 100 

companies have seen their stock-market value rise by at least $8.2 billion between 

the start of the year and the middle of June 2020 (Financial Times, 2020). With 

increases of more than $200 billion apiece, the top three companies were Amazon 

($401.1 billion), Microsoft ($269.9 billion) and Apple ($219.1 billion). The 

products and services provided by these companies are aligned with the demands 

of the pandemic and the ‘new normal’ that has emerged – Amazon’s online 

retailing provided many consumers with a way to purchase whatever they needed 

as shops were closed, and allowed retailers to generate sales and distribute the 

goods via its logistical network. And not only did many companies switch to 

Microsoft Teams to satisfy their meeting needs, but the relatively diversified 

nature of Microsoft meant that it benefited in other ways, such as through 

increased demand for its cloud services as well Xbox, its (online) gaming 

business. 

But what other companies have thrived? With the move online, technology 

companies have prospered. Zoom, which many people had not heard of at the 

start of the year but which is now on the verge of becoming a noun, has seen its 
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capitalisation grow by $47.9 billion, while Facebook has added $85.7 billion. 

Those companies providing some form of content, which may be TV shows and 

films (e.g., Netflix), video games (e.g., Activision Blizzard) or music (e.g., 

Spotify), are also prominent among the 100 companies listed, as are e-commerce 

companies (e.g., JD.Com, Shopify). 

Less prominent on the list of companies identified by the Financial Times are 

those that design or manufacture the equipment that others use. Just three 

companies fall into this category, namely, Nvidia ($83.3 billion), ASML ($27.3 

billion) and Advanced Micro Devices ($11.6 billion). This would seem to suggest 

that the market rewards those who use technology rather than those who develop 

or manufacture it. In contrast, American Tower, which builds and operates masts 

around the globe, which is an arguably a less glitzy activity, added $15.2 billion 

in market capitalisation.  

Conspicuous by their absence are telecommunications operators, either fixed or 

mobile. There is only a single telecommunications operator listed among those 

companies identified by the Financial Times: T-Mobile. This US-based mobile 

operator has seen its value rise by $59.7 billion, reflecting the completion of its 

long-discussed merger with Sprint on the one hand and the increase in demand 

for communication services due to Covid on the other. But this rise is surprising, 

especially when the performance of other operators is taken into account: the 

share price of many operators, including T-Mobile’s two main rivals in the United 

States, have fallen over a comparable period. The share price of AT&T has fallen 

by 22%, and Verizon by ‘just’ 7% (Business Insider, 2020). 

Determining why the market valuation of T-Mobile has risen so much detracts 

from the wider point, namely, that only one operator is identified by the Financial 

Times. Given the widespread move online that Covid brought about, it is 

reasonable to expect that the increased demand for their services would result in 
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more operators being included among the top 100. That this has not occurred 

reflects the increasingly difficult position that many operators find themselves in. 

The provision of a telecommunications infrastructure is expensive. The network 

needs to be built and then maintained, not least to ensure that it can meet the 

demands placed on it. On the other hand, consumers view the 

telecommunications network as a means to connect them with the services and 

products that they want to consume. Many users will not think twice about their 

operator until their access to the Internet is somehow interrupted or the prices 

they pay dramatically increase.  

But operators are integral part of today’s new normal. They have provided users 

with a pipe that allows them to shop online, watch a TV show on Netflix, work 

from home and communicate with their colleagues, friends and family. And 

networks coped with the resulting increase in traffic – in the UK, for example, 

Openreach reported that traffic on its network increased by 28.58% between the 

weeks commencing 24 February and 20 April 2020 in London to 112.37 PB (ISP 

Review, 2020), while Vodafone said that its mobile voice traffic increased by 

42% in the first couple of weeks after lock-down was imposed in the UK (Petty, 

2020). Without the infrastructure that operators have provided, and the 

opportunities that this afford, lockdown would have been very different and 

perhaps difficult for many. The key role played by operators means that as 

governments begin to consider the post-Covid economy, a number of interwoven 

issues will need to be addressed. 

Firstly, how can operators be encouraged to invest in their networks? As operators 

are squeezed between users and online companies, there is a clear need to ensure 

that they are able to earn a sufficient return to fund their investment activities. As 

working from home is likely to become far more widespread after pandemic 

restrictions are lifted, these investments will not only need to improve the quality 
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of existing infrastructure but also expand network coverage to those areas 

currently lacking it. 

Related to this is a second issue, can operators be encouraged to accelerate their 

switch to new technologies? It is only a matter of time before fibre based fixed 

and 5G based mobile networks become the norm, but could operators be 

persuaded to make this change faster than previously planned? Governments will 

undoubtedly have a role to play in this decision, but so will the operators 

themselves as they seek to craft a business model that makes sense for their 

particular set of circumstances. The experience of operators in countries, such as 

the UK and US, suggest that developing a successful business model that 

combines connectivity – the ‘pipe’ – with content is easier said than done. Thus, 

the third issue that is likely to be extensively discussed is what business model 

should operators adopt? Should they focus on the pipe, or develop business 

models that combine connectivity with (potentially) more lucrative products and 

services?  

References 
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ITU-R Study Group 7 (Science Services) 
Mohamed Abdel-Hassib 

SG 7 Vice-Chairman 

 

The Radiocommunication Study Group 7 (ITU-R SG7) for the Science Services 

was created through a structural reorganization in 1990 at the Düsseldorf CCIR 

Plenary Assembly. 

ITU-R SG7 addresses technical issues related to specific disciplines under the 

umbrella of science services. “Science services” refer to the standard frequency 

and time signal, space research (SRS), space operation, Earth exploration-satellite 

(EESS), meteorological-satellite (MetSat), meteorological aids (MetAids) and 

radio astronomy (RAS) services. ITU-R SG7 has four working parties that are 

specialized in four working areas.  

The first working party of ITU-R SG7 is WP7A which covers standard frequency 

and time signal services, both terrestrial and satellite. Its scope includes the 

dissemination, reception and exchange of standard frequency and time signals 

and coordination of these services, including the application of satellite 

techniques on a worldwide basis. 

The goals of WP 7A activities are to develop and maintain ITU-R 

Recommendations and Reports in the TF Series and Handbooks relevant to 

standard frequency and time signal (SFTS) activities, covering the fundamentals 

of the SFTS generation, measurements and data processing. These ITU-R 

Recommendations are of paramount importance to telecommunication 

administrations and industry, to which they are first directed. They also have 

important consequences for other fields, such as radionavigation, electric power 

generation, space technology, scientific and meteorological. 

The second working party of ITU-R SG7 is WP7B which is responsible for the 

transmission and reception of telecommand, tracking and telemetry data for space 
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operation, space research, Earth exploration-satellite, and meteorological satellite 

services. It studies communication systems for use with manned and unmanned 

spacecraft, communication links between planetary bodies and the use of data 

relay satellites. WP 7B enables both scientific studies and technology 

programmes by intelligent use of the radio-frequency spectrum.  

WP 7B develops and maintains the Recommendations to enable sharing of the 

limited orbital and spectrum resources. The technical and operational 

characteristics of spacecraft are also studied, defining the preferred frequency 

bands, bandwidths required, protection and sharing criteria for spacecraft, and 

orbital locations for data relay satellites. The resulting SA Series ITU-R 

Recommendations and Reports assist administrations, national space agencies 

and industry in the planning of systems that share frequency allocations used by 

space radio systems. Space research, by the very nature of its remote operations, 

is critically dependent on the radio spectrum for the conduct of its activities. 

In WRC-19, WP7B has succeeded in the assigned agenda items, to establish in-

band power limits for earth stations operating in the mobile-satellite service, 

meteorological-satellite service and Earth exploration-satellite service in the 

frequency bands 401-403 MHz and 399.9-400.05 MHz; and to facilitate use of 

the bands 137-138 MHz (space to Earth) and 148–149.9 MHz (Earth to space) by 

the space operation service associated with short-duration mission satellite 

systems. WP 7B is responsible in preparation for WRC-23 on topic related to 

upgrade space research service in the frequency band 14.8-15.35 GHz.  

The third working party of ITU-R SG7 is WP 7C which covers remote sensing 

applications in the Earth exploration-satellite service (EESS), both active and 

passive, systems of the MetAids service, as well as ground based passive sensors, 

space weather sensors and space research sensors, including planetary sensors.  
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The objectives of WP 7C activities are to develop and maintain ITU-R 

Recommendations, Reports and handbooks relevant to remote sensing in Earth-

exploration and meteorological activities. This includes the assessment of 

spectrum requirements and protection criteria for the above services and the 

establishment of sharing criteria with other services. The resulting RS Series ITU-

R Recommendations are of paramount importance to administrations, 

international and national space agencies, as well as industry.  

WP 7C is responsible in preparation for WRC-23 on topics related to new 

secondary allocation of EESS (active) around 45 MHz, new primary frequency 

allocations to EESS (passive) in the frequency range 231.5-252 GHz, spectrum 

requirements for space weather sensors and Protection of EESS (passive) in the 

frequency band 36-37 GHz from non-GSO FSS space stations. 

The Fourth working party of ITU-R SG7 is WP 7D which covers the radio 

astronomy service. Its scope includes radio astronomy and radar astronomy 

sensors, both Earth-based and space-based, including space very long baseline 

interferometry (VLBI). Radio Astronomy observations involve the detection of 

extremely faint radio signals from the cosmos over the whole radio spectrum, and 

therefore require the most sensitive radio telescope systems. Such systems are 

very susceptible to radio frequency interference from other radio services and 

hence careful management of the radio spectrum is of extreme importance to 

radio astronomy.  

Study Group 7 and its working parties develop ITU-R Recommendations 

(www.itu.int/pub/R-REC), Reports (www.itu.int/pub/R-REP)  and handbooks 

(www.itu.int/pub/R-HDB-21)  that are used for development and ensuring non-

interference operation of space operation, space research, Earth-exploration and 

meteorological systems (including the related use of links in the inter-satellite 

service), radio astronomy and radar astronomy, dissemination, reception and 

http://www.itu.int/pub/R-REC
http://www.itu.int/pub/R-REP
http://www.itu.int/pub/R-HDB-21
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coordination of standard-frequency and time-signal services (including the 

application of satellite techniques) on a worldwide basis. 

 

Muhammed Abdelhaseeb is the Vice-Chairman of Study Group 7 of 

Radiocommunication Sector in International Telecommunication Union (ITU-

R). He serves as Director for Radio Spectrum Assignments in the Egyptian 

National Telecommunication Regulatory Authority (NTRA). He joined NTRA 

since 2005 as junior spectrum management engineer. He started participation in 

the activities of ITU-R since 2007 as a member of the Egyptian delegation to the 

World Radiocommunication Conference (WRC-07). 

 

His active participations in ITU-R activities since 2007 was the driver to be 

nominated as Vice-Chairman for ITU-R SG7 by the Egyptian Administration and 

the Arab spectrum management group (ASMG). At WRC-19, he was selected to 

be Vice-President for Committee-3. 

 

Muhammed earned a bachelor degree in telecommunications and electronics 

engineering form Ain Shams University in 2005. In addition to that, he had a 

master of Telecommunications (MSC) form Cairo University in 2018. 
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Telecom Networks and COVID19 

Roslyn Layton, PhD 

Center for Communication, Media and Information Technologies. Aalborg 

University, Denmark 

Introduction 

The COVID-19 experience is an opportunity to review conventional wisdom of network policy 

and regulation and the premise that ex ante rules are needed to govern firm behavior to fulfill 

social goals. The crisis period in the US and other regions is associated with a set of societal 

restraints including lockdowns and social distancing. People used broadband networks to work 

remotely, learn online,1 2 and receive healthcare,3 critical functions which allowed many to 

maintain some income, education, and health during the crisis. This note modestly explores the 

conventional regulatory wisdom that network providers, left to their own devices, will harm 

network services and users. It finds that network providers behaved in the opposite way during 

the crisis.    

Network behavior under crisis 

Did telecommunications network providers deceive customers, degrade content, or 

disfavor content? 

Repealed in 2017, the Federal Communication Commission (FCC) Open Internet Order of 

2015 (so called “net neutrality rules”) contained a complex set of rules to control broadband 

 
1 It is estimated that some 55 million K-12 students were out of public school during the crisis. Private school 
students are additional: Jacqueline M. Kory-Westlund, “The COVID-19 Crisis Is Giving Parents a Taste of Digital 
‘Unschooling,’” Fast Company, March 24, 2020, https://www.fastcompany.com/90480952/the-covid-19-crisis-
is-giving-parents-a-taste-of-digital-unschooling. 
Before the crisis, almost 2 million US children were home schooled: “Number of Homeschooled Students in the 
U.S. 2016,” Statista, 2020, https://www.statista.com/statistics/232917/number-of-homeschooled-students-in-
the-us/. 
Many suggest that going forward, online schooling and home schooling will increase: Douglas Broom, 
“Homeschooling during the Coronavirus Pandemic Could Change Education Forever, Says the OECD,” World 
Economic Forum, April 3, 2020, https://www.weforum.org/agenda/2020/04/coronavirus-homeschooling-
technology-oecd/. 
2 “Map: Coronavirus and School Closures - Education Week,” Education Week, March 6, 2020, 
https://www.edweek.org/ew/section/multimedia/map-coronavirus-and-school-closures.html. 
3 While there are many kinds of telehealth applications, usage of telemedicine is expected to surge during the 
COVID-19 crisis and after. This is driven in part by the need for people to remain at home, but also the relaxing 
of federal regulation which inhibited telemedicine. Moreover, Medicare will now cover some essential 
telemedicine applications which it didn’t before: “Use of Telemedicine to Surge in US as Regulations Change in 
Response to Coronavirus,” GlobalData (blog), March 20, 2020, https://www.globaldata.com/use-of-
telemedicine-to-surge-in-us-as-regulations-change-in-response-to-coronavirus/. 
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price, traffic, and technology. It observed that “. . . broadband providers hold all the tools 

necessary to deceive consumers, degrade content, or disfavor the content that they don’t like.” 

4 The Order made many claims about networks providers “ability and incentive” to harm 

“openness.”  Many regulatory advocates maintain that the prevailing competition laws 

enforced by the Federal Trade Commission, the FCC’s transparency disclosures under the 2017 

Restoring Internet Freedom Order, state consumer protection laws, and  market forces are 

insufficient to keep broadband providers in check. For example, the FTC has been policing 

broadband until 2015 and levied an eye-popping $100 million fine against AT&T for 

deception.5 

Advocates claim that without strong ex ante rules directed by the FCC, broadband providers 

will deliberately harm users and content providers.  Following that assertion, the lack of the 

2015 rules, and the regulators not being at their posts, broadband providers would exploit their 

customers through harmful pricing, degraded experiences, and blocked content. To date, there 

are no such reports that could be uncovered for this paper. In fact, as the following will show, 

the opposite happened: broadband providers lowered prices in solidarity with their customers; 

traffic exploded; and content providers experienced an increase (not a blocking or degradation) 

of demand.  Moreover, where possible, broadband providers expanded capacity by adding cell 

sites, towers, and so on.  If networks could be described with one word, they were open. 

 

During the crisis, broadband networks experienced significant, if not record, increases in 

traffic. For example, AT&T noted that compared to an average day, core network traffic was 

up by one quarter; wireless voice minutes by 29 percent, landline voice minutes by 28 percent, 

and Wi-Fi calling by 88 percent.6 Comcast noted that network traffic was up by one-third;7 

Verizon; one-fifth.8  Meanwhile content providers experienced record traffic and usage. Netflix 

 
4 “FCC Releases Open Internet Order,” Federal Communications Commission, December 9, 2015, 
https://www.fcc.gov/document/fcc-releases-open-internet-order. Paragraph 8 
5 Roslyn Layton, “Net Neutrality Without the FCC?: Why the FTC Can Regulate Broadband Effectively | The 
Federalist Society,” The Federalist Society, November 15, 2017, 
https://fedsoc.org/commentary/publications/net-neutrality-without-the-fcc-why-the-ftc-can-regulate-
broadband-effectively. 
6 “What AT&T Is Doing to Help Prevent the Spread of Coronavirus, COVID-19,” accessed April 14, 2020, 
https://about.att.com/pages/COVID-19.html. 
7 “COVID-19 Network Update,” Comcast, April 15, 2020, https://corporate.comcast.com/covid-19/network. 
8 Howard Waterman, “4/15 Update: How Americans Are Spending Time in the New Normal,” Verizon, March 
17, 2020, https://www.verizon.com/about/news/how-americans-are-spending-their-time-temporary-new-
normal.  
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claimed its highest traffic ever.9 Phone and video conference platform Zoom ballooned from 

10 million to 200 million users.10  If ever there was a time for the “captive” broadband customer 

to be exploited, it was during the crisis. But that didn’t happen. Broadband providers behaved 

in the opposite way of regulatory advocates’ predictions. 

 

In fact, over 800 US communications service providers pledged not to cut service or add fees 

for 90 days. 11 The collective efforts were promoted through the FCC’s Keep America 

Connected Pledge featuring more than a dozen elements including free Wi-Fi hotspots to those 

who need them, hundreds of millions of dollars to telehealth programs, spectrum grants to 

increase capacity, waived regulatory requirements to speed delivery of service, waivers to 

allow workers to work from home in serving the disabled, and warnings about text and phone 

scams. In fact, many firms went above and beyond this, offering free service, expanded 

eligibility for many offers, increased speeds at no added cost, free data for educational 

programs, suspended usage limits, waived installation fees, new hotspots, free international 

calling, and tens of millions of dollars in grants to schools and other valuable programs.12 

Comcast extended free WiFi access to the end of 202013 and another 60 days of free internet 

to its Internet Essentials customers.14 Wall Street downgraded the earnings expectations a result 

of the action, but the firms continued the offers in solidarity with their customers during the 

crisis.15   

There could be a variety of reasons to explains why the behavior is opposite to regulatory 

advocates’ predictions. For example, network providers may have sensed an opportunity to 

demonstrate commitment and goodwill during the crisis. It could be that the FCC, even without 

 
9 Simon Chandler, “Netflix Traffic Hits All-Time Highs Amid Coronavirus Pandemic, Says AT&T,” Forbes, 
accessed April 14, 2020, https://www.forbes.com/sites/simonchandler/2020/03/24/netflix-traffic-hits-all-
time-highs-amid-coronavirus-pandemic-says-att/. 
10 Subrat Patnaik, “Zoom Pulls in More than 200 Million Daily Video Users during Worldwide Lockdowns,” 
Reuters, April 2, 2020, https://www.reuters.com/article/us-health-coronavirus-zoom-idUSKBN21K1C7. 
11 “Keep Americans Connected,” Federal Communications Commission, July 1, 2020, 
https://www.fcc.gov/keep-americans-connected. 
12 “Companies Pledging to Keep Americans Connected During Pandemic Go Above and Beyond the Call,” 
Federal Communications Commission, March 20, 2020, https://www.fcc.gov/companies-pledging-keep-
americans-connected-during-pandemic-go-above-and-beyond-call. 
13 “Comcast Extends Free Public WiFi Access to Everyone for the Remainder of 2020,” Bloomberg.Com, June 
19, 2020, https://www.bloomberg.com/press-releases/2020-06-19/comcast-extends-free-public-wifi-access-
to-everyone-for-the-remainder-of-2020. 
14 “Comcast Extends 60-Days of Free Internet Service to New Internet Essentials Customers,” June 18, 2020, 
https://corporate.comcast.com/press/releases/comcast-extends-free-internet-service-new-internet-
essentials-customers. 
15 Frank G. Louthan, “T, VZ, CMCSA, CCOI: Adjusting Estimates on COVID-19 Impact” (Raymond James, April 1, 
2020). 
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ex ante rules, is can guide and direct firm behavior.  It could also be powerful watchdogs, 

journalists, and customers, armed with transparency-creating platforms, keep firms in check. 

This suggests that market forces and consumer expectations pressure broadband network 

providers to behave responsibly.  There was no regulatory requirement to make them behave 

in a responsible way, nor is there one needed. 
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TELECOMMUNICATIONS AND BEYOND: WHAT IS NEXT 

FOR TELECOM REGULATORS? 
Abdelmohssen Sheha  

Pre-Trial Judge at the State Council of Egypt 

 

In most countries, Telecom regulators were created to handle the transition of the Telecom 

sector from monopoly to competition. This model of sectoral regulation, firmly associated with 

ex-ante regulation, has appeared as an alternative to an ex-post intervention. The later, to be 

undertaken by anti-trust authorities when anti-competitive practices are observed, was believed 

to be inefficient in liberalizing monopolized Telecom markets. Such a retroactive process could 

have taken much longer to accomplish the transformation of the sector. Instead, an ex-ante 

retrospective approach was believed to deliver quicker results, by providing the sector, in 

advance, with the necessary conditions for a smooth economic take-off. More specifically, ex-

ante regulation was used in the Telecom sector to lower barriers to entry, legal, economic, and 

technical. Beyond market-entry issues, ex-ante regulation was also necessary, in some cases, 

to enable new players to achieve a critical mass to be able to compete with the already existing 

players, hence serving the public interest attached to the establishment of competitive markets. 

 

To resume, two key words identify Telecom regulators: liberalization and ex-ante regulation. 

Yet, liberalization is a process, not a status. In other words, liberalization is deemed to be a 

transitional process that starts with the end-up of monopoly and ends with the establishment of 

sustainable competition. Once this goal is achieved, Telecom regulators may lack a raison 

d’être, as ex-ante regulation will be no more needed. A sole ex-post intervention, by antitrust 

authorities, should be sufficient to follow-up the state of competition in the Telecom market 

and intervene only in case of market failures. 

 

Although most of the countries are already far from achieving this process, many of the 

Telecom sectors in the European Union (EU) have already been widely liberalized. Fixed and 

mobile markets become already highly competitive. Therefore, light-touch regulation is being 

widely applied and Significant Market Power (SMP) regulation has been considerably 

lightened.  
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With the multiplication of self-regulated markets and the approach of a sustainable 

competition, it becomes legitimate to wonder if Telecom regulators are doomed to 

disappear once the liberalization mission is accomplished?  

Although being challenging, the answer is probably no. Two main on-going trends are shaping 

the future of the next ‘regulatory job’ for Telecom regulators, beyond the traditional Telecom 

regulation. 

 

Net neutrality can be considered as the first trend. Actually, over the last two decades, the cut 

and clear difference between container, i.e Telecom networks, and content, i.e data content, 

has been eroded. A cross-movement has been witnessed: on the one hand, Telecom operators 

are providing content, and, on the other hand, content providers are investing in Telecom 

infrastructure. Sometimes, Telecom operators and content providers engage in commercial 

negotiations and agreements for data-processing arrangements. This cross-movement is very 

significant as it can have an important impact on competition, simply by segmenting the 

internet network depending on the type of the data transferred, its origin, or its destination. A 

more neutral basis for data processing, such as the rule of best effort, can then be a memory of 

the past. 

The issue of Net neutrality has been widely debated over the last 15 years. Since 2015, the EU 

has adopted the Open-Internet directive (2015/2120), setting Net neutrality rules. These rules 

seek to ensure an open and neutral digital communications networks that treat all data equally, 

according to its technical properties. Practices of throttling, slowing, or blocking data transfer 

and processing are, in principle, prohibited. The non-discriminatory treatment is believed to 

protect innovation and the right of all users to equal access. To that purpose, the directive 

imposes tight obligations on Telecom operators and content providers to refrain from engaging 

in any sort of agreement that would give any preferential treatment. Hence, the European NRAs 

are intensifying their efforts in the last couple of years to identify and tackle any potential 

threats to Net neutrality. Consequently, besides Telecom operators and Internet service 

providers (ISPs), content providers operations are being closely monitored. 

 

Beyond Net neutrality, a glance at the tremendous rise of Internet giants, GAFA (Google, 

Apple, Facebook & Amazon), is prominent. The GAFA are holding a crucial digital 

infrastructure. This infrastructure, although being different in nature, is very similar in effects 

to the physical infrastructure of Telecom operators. By playing the same role as a platform, on 

which people can be put together, this digital infrastructure profits from significant club effects. 
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In the case of Facebook, people tend to be concentrated on its platform to benefit from the 

positive externalities associated with the huge number of people already subscribed to that 

same network. The idea of subscribing to other alternative platforms may not be very 

appealing. Hence, along with the acquisition practices in which Facebook is engaged, the 

company is drawing on its first-mover position to dominate the social media market. In the 

case of Google, Apple, and Amazon, they are holding a crucial infrastructure for digital 

commerce, known in the Economic theory as a two-sided markets. Producers of goods and 

services have to rely on their platforms to reach their targeted customers online. Hence, the 

control of this worldwide platform is very similar to the control of an « essential facility », 

which is a competition bottleneck. Besides, the GAFA are engaging in sophisticated use of big 

data and AI to collect and process data. The monopoly of this tremendous database will 

probably have adverse effects on innovation and competition unless other competitors can have 

access to it on reasonable and non-discriminatory basis.  

 

The similarities between what is stated above with the Telecom sector at the age of monopoly 

are astonishing. In both cases, the externalities associated with the monopolistic position 

reinforce the operators’ ability to consolidate its market power. The negative impact on 

competition and innovation, at least on the long-run, is to be awaited. For these reasons, 

remedies are already being discussed worldwide to impose a « technology regulation ». Some 

of these remedies are similar to these already used to liberalize the Telecom sector. Unbundling 

represents an example. 

 

Wither it be for Net neutrality or GAFA regulation, ex-ante regulations are being currently 

reconsidered to tackle the process of recreation of digital monopolies, and re-liberalize the 

digital markets. Capitalizing on their previous experience and their technical and economic 

expertise, Telecom regulators appear to be the best suited to undertake this new mission. In 

this case, the Telecom regulator of today is to be the Digital networks’ regulator of tomorrow. 
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Spectrum Policy for National Government Users: A Worldwide 

Policy Challenge 
Michael J. Marcus 

 

National governments around the world are generally large scale spectrum users for their 

military and civil governmental operations.  Today, many governmental functions are spectrum 

intensive due to the increasing mobility and use of information in today’s societies and 

economies. The civil functions range from air traffic control to public safety operations to fixed 

and mobile wireless networks to support other functions that are key to toady’s societies.  The 

spectrum resources that are used for such governmental functions are generally not available 

for private sector users, although some sharing is possible in classic spectrum policy.  National 

government spectrum use is a difficult regulatory issue because the very same national 

government that is using such spectrum includes the regulator that sets the rules for private 

sector use.  In many countries military authorities play a key role in national spectrum 

management. 

Spectrum is generally fungible for national government and private sector use and is a key 

input to wireless systems that have a large impact on national economic growth which in turn 

impact national government revenues. This article will explore the policy challenge of 

regulation national government spectrum use and discuss a recent US report on the issue. 

Different countries have chosen different mechanisms for balancing national government and 

private sector spectrum use.  In Japan, the Ministry of Internal Affairs and Communications 

(MIC) is the unitary regulator of all spectrum use and consistent with the Japanese style of 

government deals with other agencies on a somewhat distant basis.  In the US, spectrum policy 

responsibility is split between the independent Federal Communications Commission (FCC) 

with jurisdiction over private sector and local government use and the executive branch’s 

National Telecommunications and Information Administration (NTIA) with jurisdiction over 

national government use.  In the United Kingdom the Office of Communications (Ofcom) has 

responsibility for the “communications sector” while the national government, acting through 

a little known official committee of the Cabinet Office, the UK Spectrum Strategy Committee 

(UKSSC), has responsibility for national security and public safety spectrum use. 

In the UK, the government has stated that “public bodies will acquire spectrum through the 

market, with administrative assignment by Ofcom only being made in exceptional cases” and 

that “(t)he Government is committed to paying administered incentive pricing  (AIP) on its 
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spectrum holdings”.16 (AIP is an estimate of spectrum value based on spectrum scarcity and 

other factors.17)  In the US and some other countries, national government spectrum users pay 

a small fee for spectrum use that is calculated only on NTIA’s administrative costs and is 

independent of free market spectrum value. Thus the UK is unique in the world for its progress 

in treating spectrum use by the national government basically on the same economic terms as 

private sector use.  While this may seem unusual to people who have dealt with spectrum for a 

long time, national governments around the world generally pay market prices from other key 

resources and products they use ranging from electricity to fuel to vehicles to land. 

In July 2012 the US President’s Council of Advisors on Science and Technology (PCAST) 

released a report on national government spectrum use policy entitled “Report to the President: 

Realizing the Full Potential of Government-held Spectrum to Spur Economic Growth”18.  Parts 

of this report has been very controversial19 within the US because it advocates limiting 

previously planned reallocations of national government spectrum to commercially-operated 

mobile broadband systems and focusing on accommodating commercial spectrum use on 

increased sharing of spatial and temporal bands by national government users and private 

sector users.  But in addition to this controversial recommendation there are several other 

recommendations that have received little attention and may be applicable to situations in other 

countries. 

The report finds that “(t)here is no incentive system today for Federal (national) Government 

agencies to be efficient in their use of spectrum or to share spectrum allocated to them with the 

non-Federal (private/local government) sector” and recommends that the “essential element of 

this new Federal spectrum architecture is that the norm for spectrum use should be sharing, not 

exclusivity.” Because much national spectrum use is different in temporal and geographic 

characteristics than much of the other use, it finds that sharing will be possible in many cases 

with the provision that non-national government users must change their spectrum use 

temporarily when and where there is a surge of national spectrum use, for example during 

military training exercises.  

The report recommends that national government agencies using spectrum should be given 

 
16 Cabinet Official Committee on UK Spectrum Strategy (UKSSC), Government Response and Action Plan for 
Independent Audit of Spectrum Holdings, March 2006 
(http://www.spectrumaudit.org.uk/pdf/governmentresponse.pdf) 
17 Ofcom, Our current practice in setting AIP fees, 29 March 2010 
(http://stakeholders.ofcom.org.uk/binaries/consultations/srsp/appendixA.pdf) 
18http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast_spectrum_report_final_july_20_2012.
pdf 
19 http://ctia.org/media/press/body.cfm/prid/2196 
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incentives to decrease their spectrum use because increased spectrum availability for the 

private sector has real economic benefit.  Generally government entities are subject to strict 

budget constraints that make it difficult to impossible to explore system design changes to 

existing systems that could lower their spectrum requirements.  While US already now provides 

for agencies to be reimbursed for the cost of moving to new bands, the cash flow of agency 

expenditures to plan and implement such a change and the reimbursement to the agency do not 

match well in terms of timing and amounts. 

The report suggests creating a revolving Spectrum Efficiency Fund that  

“recycles private sector payments for use of Federal spectrum into reimbursements to 

Federal agencies for investments that facilitate spectrum sharing and enhance spectrum 

efficiency. Congress should allow the Fund to reimburse qualifying costs by any Federal 

service, not just those in revenuegenerating bands.”   

The new fund would not have the cash flow limitations of the present scheme that discourage 

agency investments in planning studies and small scale tests of new technology since they can 

not be reimbursed presently until the spectrum has been auctioned to private users – possibly 

years later.  The report goes further in recommending a major accounting change to facilitate 

agency changes that make more spectrum available to others: 

“Spectrum currency is our name for a synthetic currency that would give agencies a 

means to identify the opportunity costs associated with their use of spectrum and to obtain 

benefits by sharing or vacating some parts of their assigned spectrum and provide a way 

for them to “buy” their spectrum usage rights and reduce their spending by improving 

spectrum efficiency…To turn their gains in efficiency to practical advantage, agencies 

desiring to accelerate their transition to the new scheme could use their spectrum 

currency to bid every year for equipment credit from the Spectrum Efficiency Fund … 

that would enable them to increase their service quality.”   

The UK has led the way in holding national government spectrum users more accountable for 

their spectrum use through the pricing of spectrum for most government and private spectrum 

users.  The recent US PCAST report explores new options to try to balance the equities of 

national government and private sector spectrum use.  These will  generally be controversial 

in each country and it is important that the technical wireless community become familiar with 

the issues involved in order to contribute to national deliberations on what is the best approach 

for each country. 
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The pandemic of the year 2020 has dramatically affected peoples and economies worldwide. 

The crisis has illustrated the role played by communications networks in the resilience of our 

societies. It has also marked a new stage in the transformation of the global audiovisual 

landscape. Citizens and consumers have flocked to the increasing number of streaming services 

to access movies, series and documentaries, on demand or by subscription, independent or 

associated with national television channels and film industries. The future provision of 

audiovisual streaming services is a key development factor for telecommunications operators, 

fixed and mobile. 

We have seen the development of services with very significant financial resources allowing 

an international footprint from the outset, both for the works offered in the catalog and for the 

technical and marketing means of distribution. They come either from own initiatives (Netflix, 

Amazon, Apple) or from major American studios (WarnerMedia, Disney). 

But if we take a closer look at the world audiovisual landscape, highly diverse countries have 

originated great television and cinematographic cultural creations: in Europe – France, Italy, 

Germany, Great Britain, Scandinavia, Poland – in Asia – Japan, China, South Korea, Taiwan 

– in Africa, Egypt, South Africa, or in Latin America – Brazil, Mexico. They already have 

gained international recognition. How are they positioned, how can they take advantage of the 

international expansion of communication networks supporting universally accessible Internet 

platforms? 

Diverse countries produce works that already have an audience outside their borders, on 

markets which are potentially multiplied by the digital means. Production was severely affected 

during the pandemic and is only progressively resuming in the Summer 2020. The trend in 

demand, however, is so strong that the industry will soon again be short of qualified 

professionals. Streaming platforms present diverse audiovisual works with a unique 

opportunity to reach wider audiences beyond their borders. The challenge, however, is the 

establishment of the relationship of these diverse works with these broader audiences. The 

range of the catalog of national film and television productions and the marketing resources in 

these diverse countries limit, but does not preclude, the possibilities of a direct relationship 

between national services and international audiences. This raises the crucial question of the 

relationship of works of cultural diversity with international networks and platforms, most 

often of American origin. 

We can already see how the platforms, anxious to attract a local clientele for their international 

reach, provide welcome financial resources for original cultural productions. The international 

http://www.linkedin.com/in/gerardpogorel
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openness and the range of possible agreements between network operators and producers of 

audiovisual works, managed with farsightedness, present a historic opportunity for the 

development of cultural diversity at the international level, for increased opening of world 

markets to varied works. Along with the cavalry of blockbusters and their sequels and prequels, 

diversity today is driven by a plurality of vectors. National streaming services exist or are being 

created. They play an important national role but are limited beyond their borders. The 

integrated quadruple-play offers of telecom operators, with their large markets and significant 

financial resources, are a powerful tool for market penetration. The platforms are a privileged 

vehicle for financing and international expansion, but regional initiatives, regional platforms, 

either extensions of regional operators or cooperative ventures established at regional scale 

would offer a welcome counterpart to international oligopolies. 

We meet, particularly in countries of “diversity”, a tangle of regulations created over time in a 

defensive spirit for local works, quotas, financial aid, various obligations concerning exclusive 

content or events said to be “of major importance”, restrictions on mergers and acquisitions. 

These regulations, whose raison d’être must not be lost, must however be carefully re-

examined in the light of the new realities of the digital world. Regulatory distrust of horizontal 

or vertical integration, such as exclusivity, which could be justified when the range of works 

and events offered to the audiovisual sector was limited, is much so less today. while the offer 

as well as the expectations of the public have widened and diversified. Achieving these 

promises for countries of diversity, in Europe, Asia, Africa, Latin America, requires careful re-

examination of the constraints. Less constraints on the digital economy, in particular those 

affecting cross- border flows of data, capital and works, would be welcome. 

In the forthcoming months, telecommunications operators are in a strategic position to achieve 

the synergy of culturally diverse creations, major international networks, national and regional 

streaming services, and by so doing, support the expansion of their fixed and wireless networks. 
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Policy Challenges IEEE Privacy and Broadband Examples 

Jim Isaak 

Chair IEEE USA Committee on Communications Policy 

IEEE is the largest global society for technical professionals with thousands of conferences 

and peer reviewed publications every year.  We also create standards (WiFi, and Operating 

Systems and AI Ethics for example.)  As a U.S. not-for-profit educational organization, IEEE 

has constraints on the type of political advocacy it can do in the U.S. Similarly, operating in 

most countries in the world also creates local constraints on advocacy. However, IEEE does 

engage where it can with both global and U.S. specific policy positions.  The IEEE Global 

Public Policy Committee (GPPC URL) is the clearing house for positions at that level, and 

assures consistency of IEEE-USA policy statements (URL) which take on U.S. specific 

characteristics. 

A critical point of understanding is that all policy advocacy and practical influence is 

“local”.  The variations in culture, legal perspectives and economics are simply too great to 

provide viable focused recommendations that can be applied in every context.  One example is 

the IEEE position on Internet Access (URL).  This asserts the value and need for access in 

every community.  However, it is clear that priorities such as electricity, water and sanitation 

would seem more critical.  However, even when these are in limited supply, many rural 

communities have cell phone access, even smart phones with network access. 

The examples here, privacy and broadband, provide a basis for outlining some of the challenges 

and considerations in seeking to develop technology policy recommendations.  In IEEE-USA, 

the Committee on Communications Policy has developed position statements in these areas 

(URL). Each reflects a different context in terms of technology, economics and timing, all of 

which are significant factors in identifying viable opportunities for policy advocacy. 

Privacy 

The need for a 21st century privacy policy has grown out of increasing technical 

capabilities.  The significant reduction in the costs of mass storage (big data), with 

computational capability to analyze this data are one factor.  The emergence of “free” 

(advertising funded) services in search and social media are a second factor.  Finally the 

application of analytics and artificial intelligence to develop profiles on every individual and 

target them with the most effective advertising is a key consideration.  Note that most of these 

factors are being driven by private industry, not governmental interest, in the U.S.  Other 

countries and cultures have different responses to these technologies.  The current disputes 

between the U.S. and China with respect to social media platforms, data collection and use of 

that data reflect these different approaches. 

The key concepts that IEEE-USA is advocating in the U.S. political environment include: 

transparency, disclosure, control and notification.  These are the basis for governmental 

policies, but are directed at protecting consumers in the context of private corporate collection 

and uses of data.  These parallel many of the policy positions already established in the E.U. 

and more recently in California at the state level. In the U.S. policy can occur at Federal, State 

and more local levels, with some pre-emption possible from the higher levels of 

https://globalpolicy.ieee.org/
https://ieeeusa.org/advocacy/policy-positions/
http://globalpolicy.ieee.org/wp-content/uploads/2018/11/IEEE18026.pdf
https://ieeeusa.org/volunteers/committees/ccp/
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government.  Since many high-tech entities are headquartered in California, it has a degree of 

influence and potential enforcement that might not be available for other jurisdictions.  The 

U.S. Constitution is the highest legal level in the U.S. It has limited protection for privacy, and 

guarantees a level of free speech. Corporations are recognized as “persons” and as such are 

granted these protections.  Another clause grants the federal government control over 

“interstate commerce” which has been determined to include communications facilities, in 

many cases including the Internet.  All of this creates a fairly unique mix of protections and 

possible bases for action in either challenging state or federal legislation, or providing a basis 

for legislation or regulation. 

Since many of the protections apply to action by the government, it is unclear that private 

corporations are constrained by these protections.  Similarly, issues involving “freedom of 

speech” can pit the “right of corporate speech” – for example in advertising or in blocking 

access to a corporate communications channel against the right of a person (again, including 

corporations) to express their views using corporate controlled communications 

channels.  Where these channels are ‘licensed’ from the federal government (the FCC for 

example licenses radio communications channels) regulations can be applied.  The ability to 

do this for non-radio communications is a current political issue. 

Current privacy issues in the U.S. include questions of government use of facial recognition, a 

capability implemented by online suppliers.  Facial analysis is not just a factor in identifying 

persons, even those who are not “online”, but also identifying non-obvious 

characteristics.  Even when these have modest accuracy, they can become part of corporate 

profiles on individuals that would not meet the criteria for court-room evidence, but will be 

applied in advertising and other situations.  Characteristics such as gender, race, age, and more 

are both advertising criteria, and also discrimination criteria in the context U.S. employment 

and housing.  Again these add challenges to the collection and uses of personal data. 

An emerging technical component in the mix is the emergence of artificial intelligence (again 

a topic of IEEE-USA policy positions (URL)).  The use of individual profiles combined with 

AI may lead to highly effective advertising, persuasion or “nudging”.  This is a topic of IEEE’s 

standards projects involving technology ethics, and in particular “The IEEE Global Initiative 

on Ethics of Autonomous and Intelligent Systems” initiative (URL). The increasing capability 

of corporations to develop personal profiles and apply these to generate increasingly effective 

personalized persuasion are a concern that will continue to engage these IEEE-USA 

committees as well as much broader policy communities. 

Broadband: 

The challenges of broadband communications and the Internet reflect a different aspect of the 

history and economics of U.S. communications policy. Specific technologies have been 

identified at the federal level as “essential utilities”. These include electrical service, telephone 

service and transportation/road infrastructure.  Different incentives have been applied to 

facilitate universal access to each of these.  In most cases, these have included supporting 

activities at the municipal, state and federal levels. Where private industry has been a key 

supplier, monopolies have been granted in return for assuring the level of service sought. Even 

with the breakup of the primary telephone monopoly, the dependence of this on physical wiring 

created a natural monopoly for use of the utility poles. Allocation of the space on these poles 

typically includes exclusive space for phone, cable TV, electrical and in some cases a 

“municipal” slot for town use.  With the emergence in the 21st century of broadband via Cable, 

https://ieeeusa.org/volunteers/committees/aiaspc/
https://is.gd/AIethics
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telephone DSL services and now wide spread “smart” cell phone services, the landscape has 

changed. Many suppliers have “bundled” phone service, internet access and television into 

product packages that essentially have a high base rate and marginal pricing for the other 

options. If you want TV you can get the Internet for a few dollars more, if you want Internet 

you can get basic TV service for a few dollars more. 

In the last few years, streaming services such as Netflix, and now many “networks” (HBO, 

CBS, Disney…) and even less obvious sources like Amazon have entered markets, but often 

they must access the customer via a monopoly controlled broadband channel.  Incumbent 

suppliers have sought exclusive arrangements with municipal entities, housing developments 

and apartment buildings.  In some states legislation has been adopted to block municipalities 

from directly offering Internet service.  An interesting example of this is Colorado, where the 

legislation had an “escape clause” that allowed municipalities or counties to “opt out” by a 

majority vote.  The result has been a number of local jurisdictions that have initiated over-ride 

referendums and received an effective mandate to provide a municipal broadband 

service.  Towns like Fort Collins (URL), Loveland (URL), and even Estes Park (URL) – 

nested deep in the Rocky Mountains with limited line of sight, and long distances between 

residences.  These factors have discouraged for-profit entities from providing cost-effective 

universal access in these areas.  With the opportunity to install 21st century technology, towns 

have been rolling out “fiber to the premises” services with 1 Gigabit full-duplex service at costs 

comparable or lower than slower “cable” options.  Emerging 5G cell service is another entry 

into this space, but with line-of-sight and antenna spacing challenges to reach rural or 

mountainous areas.  

Into this contested arena the 2020 pandemic has added both incentives and clear applications 

that make the value of universal broadband clear. The need for at-home education, work, health 

care and an increased load of entertainment and social interactions are all unambiguous needs 

for many communities nationwide and world-wide.  

IEEE-USA had a policy paper in 2004 advocating for 1Gigabit service to every residence, with 

a then-current rationale.  IEEE’s GPPC more recently has adopted policies advocating 

universal access and community “hot spots” – which is aligned with their global 

perspective.  The CCP committee has put forward a more U.S.-focused position calling for 

communities to evaluate their needs, available services, current technology and practical user-

costs to determine how to meet the needs going into the next decade(s).  Clearly the demand 

for broadband service will increase in all of the application areas identified during the 

pandemic.  Innovation based on increased broadband can be expected as well. Communities 

with sufficient service and reasonable costs will have an advantage in attracting new 

businesses, employers and residents.  Other countries, such as Singapore and South Korea, 

have taken a more “national strategy” approach to assure broadband access on a country-wide 

basis. 

Summary 

Technology policy development is only viable when various factors converge.  A given area 

of technology may evolve slowly for decades, and then explode with capabilities, applications 

and resulting social impact.  Telephone services moving from wires to cells to smartphones 

reflect this type of “supernova” (the term adopted by Thomas Friedman in his book “Thank 

You for Being Late”, which points out 2007 as a year of emerging, high impact, technology.) 

https://www.fcgov.com/connexion/
https://www.lovelandpulse.com/
https://trailblazerbroadband.com/
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Once social impact starts to become evident, the window of opportunity for policy impact is 

limited. At this point you need relevant technical experts who can understand the technology 

at a sufficient level and anticipate possible responses to social impact on the other. At times 

the target for policy constraints (or investments) may be governmental agencies.  At other 

times, the target needs to be corporate entities — with the added factor that such corporate 

entities may not “reside” in the jurisdiction where the constraints might be targeted.  Finally, 

investing in education and continuing education is essential. Technologists need to maintain a 

level of awareness of both related areas to their work, and the applications that are emerging 

for use and abuse.  The public needs a level of education to understand how the technology 

may be impacting their lives, and their opportunities.  And of course policy makers need insight 

on the issues as well as practical guidance on steps they might take to address these. 

Finally, all of these factors will vary from country to country, culture to culture and by history 

and economic factors. 

From the IEEE-USA Digital Privacy Position Statement: 

Transparency: 

The public must be able to learn: the types of data being collected by any web site or other 

electronic means; what data is retained; how it is used; and what is shared with third parties, 

directly or indirectly. The same information must be available from those third parties. · All 

data collection mechanisms must be disclosed to users, including web beacons or other 

mechanisms for tracking user activity or data. Disclosed information must be sufficient for 

users to identify and utilize their privacy rights. ·  Each web site and application must disclose 

ongoing content placed on the user’s device and the uses of that content. · These disclosures 

must be accessible and comprehensible to the average user without specialized knowledge.  

Disclosure for Users: · For each web site and application, users must be able to obtain complete 

disclosure of the information that is retained by the site, application or third party accessing 

the user’s information – directly or indirectly.  

Control: · Users must be able to remove personally identifiable data easily from any site, cloud 

or collection devices. ·Users must easily be able to identify, terminate, delete and/or uninstall 

any content or applications placed on their devices or cloud. · Disputes related to purging user 

data or applications must not default to licenses and arbitration processes that restrict the user’s 

legal options. · Users’ consent for a web site to collect data about them may not be interpreted 

to extend to information about their “friends,” or “contacts.” · A legally mandated age of 

consent must protect minors by restricting their release of private information.  

Notification: · Users must be informed promptly and directly, should their private information 

be lost or misused. Organizations collecting or storing that information are responsible for the 

notification. · Users must have the right to know the source of privacy violations and the 

responsible parties, whenever possible. · Clear information must be available notifying 

recipients of paid advertising and content, along with a clear link to the source of that material 

and the intended beneficiary of the desired consumer action. · For online content, available 

metadata should lead to sponsoring site(s), allowing the user to utilize the transparency and 

disclosure rights indicated above 
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ITU-R Study Group 5 

Mohamed Abdel-Ghany 

Vice Chair ITU-R SG5 

ITU-R Study Group 5 (SG 5) is the group mandated by the ITU Radio Assembly for handling 

the technical studies for systems and networks operating under the fixed, mobile, 

radiodetermination, amateur and amateur-satellite services within Radiocommunications 

sector. SG5, as well as other ITU-R study groups, is formulated by Radio Assembly decisions, 

and inherit its responsibilities from ITU Convention. Within its scope, SG 5 carries out studies 

and adopts Recommendations and Questions, as well as approves Decisions, Reports, Opinions 

and Handbooks. Study Group 5 can also study topics identified in resolutions and 

recommendations of world radiocommunication conferences. 

As Study Group 5 is the lead group for terrestrial networks and systems in ITU-R in addition 

to amateur-satellite services systems development (except for terrestrial Broadcasting issues 

that are handled separately in Study Group 6), it is composed of four working parties, namely 

these working parties are:  

• Working Party 5A (WP 5A) handling systems and networks issues related to Land 

mobile service above 30 MHz (excluding IMT), wireless access in the fixed service and 

amateur and amateur-satellite services. 

• Working Party 5B (WP 5B) handling systems and networks issues related to Maritime 

mobile service including Global Maritime Distress and Safety System (GMDSS), 

aeronautical mobile service and radiodetermination service. 

• Working Party 5C (WP 5C) handling systems and networks issues related to Fixed 

wireless systems, HF and other systems below 30 MHz in the fixed and land mobile 

services. 

• Working Party 5D (WP 5D) handling systems and networks issues related to IMT 

Systems. 

These working parties are tasked to carry out the detailed technical and regulatory studies for 

various systems and networks to produce the required draft documents. Not to mention that the 

Working Parties are also tasked to develop the draft CPM text for a number of WRC Agenda 

Items in addition to the regular ITU-R documents development activities.  

SG 5 usually convenes 2 to 3 time a year following its working parties block meetings to adopt 

the draft documents after being prepared by the responsible working parties. Usually, SG 5 

block meeting are being held in ITU headquarters in Geneva, except for Working Party 5D that 

holds its meetings in different places at the kind invitation of the Member States, which 

contributes to wider participation and global spread of the ITU-R activity. 

The ITU-R Study Groups meetings work is driven by contributions from Radiocommunication 

sector membership, this means that SG 5’s work is also driven by ITU-R members (Member 

states, Industry, Academia, …) submitting their contributions and providing material and 

information required to develop the preliminary draft output documents. It’s on the shoulders 

of the SG 5 steering (SG 5 chair and vice-chairs, working parties’ chairs and vice-chairs) to 

organize meetings’ schedule and put the adopted work plans into effect in order to progress the 
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work of meetings throughout the study cycle, and guide the meetings proceedings to build up 

the required consensus for fruitful outcomes and successful development of the draft output 

documents for SG 5 adoption.  

The current study cycle for Study Group 5 has already started following the last Radio 

Assembly meeting in October 2019, SG 5 working parties now are tasked to finish tremendous 

amount of work in the coming 4 years to carry out the required studies to finish developing the 

corresponding documents. 

Working Party 5A previous study cycle has successfully accommodated recent technology 

development of the land mobile technologies and applications. like: cognitive radio systems 

(CRS), intelligent transport systems (ITS), broadband wireless access (BWA) systems, 

multiple gigabit wireless systems (MGWS) and Railway Radio systems between Train and 

Trackside (RSTT). The outcomes of these study cycle have resulted in a number of new or 

revised Recommendations, as well as Reports. Now, Working Party 5A will continue its tasks 

in accommodating technology developments in new areas like Connected Automated Vehicles 

(CAV), Utility Communication Systems, as well as developing CPM text for the WRC-23 

Agenda Items 1.3, 9.1 topic b and 9.1 topic c. 

Working Party 5B is tasked for development and maintenance of Recommendations that enable 

protection for distress and safety applications, while allowing sharing spectrum resources with 

other services operating within the allocated bands, it continuously carries out activities to 

accommodate recent development the areas of radiodetermination, aeronautical mobile and 

maritime mobile services to facilitate utilization of these services. WP 5B’s work is very 

important to facilitate global maritime and aeronautical activities, therefore WP 5A maintains 

close cooperative efforts with other United Nations’ Specialized Operating Agencies such as 

the International Civil Aviation Organization (ICAO), International Maritime Organization 

(IMO) and World Meteorological Organization (WMO). 

Recent activities of WP 5B included conducting aeronautical studies to develop new 

Recommendations dealing with the technical characteristics and protection criteria for 

aeronautical mobile service systems in various frequency bands such as 22.5-23.6 GHz and 

25.25-27.5 GHz, 45.5-47 GHz and within the 4 400-4 990 MHz frequency range, respectively. 

WP 5B will continue its mandate to facilitate development of maritime and aeronautical 

systems, as well as developing CPM text for the WRC-23 Agenda Items: 1.6, 1.7, 1.8, 1.9, 1.10 

and 1.11. 

Working Party 5C previous study cycle had accommodated many of the recent technology 

development in Fixed wireless systems like point-to-point applications operating in the 71-76 

GHz and 81-86 GHz bands, automotive radar applications in the 76-81 GHz bands, the 

technical and operational characteristics, applications of the point-to-point fixed service 

applications operating in the frequency band 275-450 GHz, and spectrum needs of HAPS 

broadband links. WP 5C will continue development of recommendations for fixed wireless 

systems especially those systems in spectrum higher than 86 GHz like W-Band and D-Band 

fixed systems, as well as developing CPM text for the WRC-23 Agenda Item 9.1 topic c jointly 

with WP 5A. 

Lastly, Working Party 5D previous study cycle had accommodated many issues related to the 

development of IMT, and during this study period addressed technology, spectrum and other 

aspects related to IMT including the continued expansion of use case being supported by both 
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narrow and broadband IMT for the expanding global applications in telecommunications, 

entertainment and IoT, the development of IMT-2020 in support of 5G, the evolution of IMT-

Advanced and necessary technical and spectrum work. Following WRC-19 decisions for 

additional spectrum bands for IMT-2020 (5G), the current study cycle for WP 5D carries as 

usual many important objectives to accommodate fast technological development in IMT, these 

objective include developing required frequency arrangements – Revision of Recommendation 

ITU-R M.1036, developing IMT parameters for WRC-23 sharing studies, draft new report for 

IMT AAS antenna pattern modelling, draft new Recommendation ITU-R M.[IMT-

2020.SPECS] based on IMT-2020 candidate technologies evaluation under the key technical 

criteria of the IMT-2020 Vision and global 5G, as well as developing CPM text for the WRC-

23 Agenda Items 1.1, 1.2 and 1.4. 
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International Radio Regulations, frequency spectrum engineering and wireless communication 

technologies. 
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Sector of the International Telecommunication Union.Mr. Abdelghany holds a Master of 

Engineering degree in Electronics and Communications from Cairo University in 2018, B.Sc. 

in Electronics and Communications Engineering from the Faculty of Engineering – Ain Shams 

University in 2003.  
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IMT Adoption for Fixed Services 

(Opportunities and Challenges) 
 

Dr. Abdulhadi AbouAlmal 
Head of Technology Standardization & Spectrum Management, Etisalat 

 
Introduction 

 

There are growing needs for fixed broadband services worldwide. The Covid-19 

pandemic provided an important evidence to the real necessity of developing cost 

effective wireless solutions based on international standards for catering the 

demands for fixed broadband service across wide coverage areas (e.g. including 

sub-urban and rural areas). In addition, such international ecosystem will be 

beneficial for several fixed broadband use-cases under fixed services including 

high-resolution surveillance cameras. The potential has further increased due to 

Covid-19 pandemic considering the increasing number of people engaged in 

work from home, distance learning …etc.  

 

International Mobile Telecommunication (IMT) is the terminology used by 

the International Telecommunication Union (ITU) to represent the widely 

adopted platform that encompasses IMT-2000, IMT- Advanced, IMT-2020 and 

future development of IMT systems. The ITU is the UN organization responsible 

for regulating the global use of radiocommunication services and systems. The 

IMT technologies support mobile and fixed services worldwide as well as other 

radiocommuniation services including terrestrial broadcasting. In addition, IMT 

specifications, air interfaces and core functionalities are being used by other 

services and systems, including Low Earth Orbit satellites, to get the benefits of 

such international ecosystem. ITU-R Resolution 221 (Rev.WRC-07) addresses 

the use of IMT in HAPS systems, which was identified for spectrum allocated to 

fixed service, to support wireless access networks in remote and rural areas. In 

general, IMT-2020 capabilities are significantly growing to manage the 

requirement of multiple services, verticals and industries including fixed 

broadband in more efficient and effective ways. 

 

As emphasized by ITU and other international organizations, the IMT has formed 

a substantial pillar of our modern societies that contributes to the socio-economic 

development over decades. It grew rapidly to supports connectivity, applications, 

and services and to form a global force for change and empowerment. IMT 

becomes a major platform worldwide for accessing information and 

communication. 
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The 3rd Generation Partnership Project (3GPP) is the organization that creates 

and maintains the technical standards for global communication technologies, 

including UMTS, LTE, 5G, and beyond ...etc. The 3GPP organization is leading 

the development of specifications in coordination with ITU that sets the 

guidelines and requirements for these international ecosystem to be adopted 

globally. ITU has set the framework for IMT standards, encompassing IMT-

2000, IMT-Advanced and IMT-2020, spans the 3G, 4G and 5G industry 

technologies, which will continue to evolve. 

 

Some of the other terminologies used in this paper are defined in accordance with 

the relevant ITU-R Radio Regulations (RR), Reports and Recommendations as 

follow: 

- Fixed service (FS) is defined as radiocommunication service between 

specified fixed points as per section III on Radio services of ITU-R RR 

article (1) on terms and definitions.  

- Fixed wireless access (FWA) is defined as wireless access application in 

which the location of the end-user termination and the network access point 

to be connected to the end-user are fixed. 

In addition, ITU has defined different categories of radiocommunication services 

in terms of the associated spectrum allocation; namely primary and secondary 

services. The secondary service shall not cause harmful interference to stations 

of primary services to which frequencies are assigned. In addition, secondary 

service cannot claim protection from harmful interference from stations of a 

primary service to which frequencies are assigned. On the other, services can 

claim protection, however, from harmful interference caused by stations of the 

same or other service(s) in the same primary or secondary categories, to which 

the frequencies are assigned. 

 

Motivation and Global Challenges 

 

There is a global demand to bridge the digital divide worldwide through 

providing broadband services to rural and under-served areas. There is still 

shortage in broadband service in even urban environment across number of 

countries. Broadband services can be provided through wired or wireless 

communication systems. The use of international IMT ecosystem for Fixed 

Broadband and FWA can provide feasible solutions to support broadband agenda 

in developing and developed countries. 

 

International research on the fixed broadband has shown limited penetration by 

end of 2019. Around 45% of the households worldwide had broadband 

connectivity by end of 2019, where almost one third of these connections 

belonged to Chinese households. Such broadband shortage seems to be a future 
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driver to the growth of FWA solutions. However, efficient and cost effective 

FWA technologies can be developed based on international IMT standards (e.g. 

3GPP compliant technologies) to ensure long-term investment and future proof. 

 

During Covid-19 pandemic, the fixed broadband requirement becomes a priority 

rather than a luxury including within rural areas. Accordingly, mobile operators 

were forced to use their mobile networks for fixed services to respond to the 

rapidly growing fixed broadband demands. The Global mobile Suppliers 

Association (GSA) has recently issued number of reports on the number of 

operators launching FWA services over IMT-based 3GPP technologies in more 

than 160 countries. In June 2020, 426 operators and 83 operators were identified 

as investing in LTE broadband FWA and 5G FWA services, respectively. In July 

2020, 797 operators launched LTE networks offering broadband fixed wireless 

access and/or mobile services and 84 operators launched one or more 3GPP 

compliant 5G services. In August 2020, the number grew to 96 operators 

launching 5G services. The 5G deployment will continue to play important role 

in the FWA growth worldwide. 

 

Before the Covid-19 pandemic, number of telecom operators in some countries 

have been using 3GPP compliant IMT systems (e.g. LTE technology) in the 

bands allocated to fixed services in their territories noting that these IMT systems 

were originally developed in other countries based on the mobile allocation 

existing in the same bands. It should be noted that the same frequency range can 

be allocated to the mobile service in certain region/countries and to the fixed 

service in other region/countries. However, the 3GPP compliant IMT systems 

were conventionally developed whenever mobile allocation exist. 

Some of the traditional challenges for the wide deployment of the wired and 

wireless fixed broadband networks including FWA networks on large coverage 

scale are: 

- Complexity and cost burdens associated with deployment fiber networks, 

in particular within under-served areas. 

- Lack of international ecosystem that can achieve economies of scale and 

provide cost effective solutions for nationwide implementation, in 

particular within rural areas. 

- Lack of international standards of fixed wireless solutions developed 

within the frequency bands allocated to fixed service within the ITU Radio 

Regulations (RR), but may not be allocated to mobile service or identified 

to IMT across ITU regions. Today, most of these fixed wireless solutions 

are based on proprietary technologies where both the network stations and 

user equipment are provided by same suppliers that are usually lacking for 

future development and economies of scale. 
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The use of mobile networks to support the fixed broadband requirement in 

addition to the mobile broadband users has provided quick solution for many 

countries during the Covid-19 pandemic. However, the risk is increasing for 

overloading mobile networks with the high fixed broadband demands considering 

the following: 

- There is higher pressure to maintain the minimum throughput offered for 

fixed broadband users where traffic profiles can be higher than mobile 

users which are usually offered services on best effort basis. 

- The fixed broadband users may have significant impact on the quality of 

service and experience of the mobile broadband users when deployed 

within dense and urban areas. 

- The cost of mobile spectrum is usually much higher than fixed spectrum. 

This could add the burden of wasting expensive mobile spectrum resources 

among much less number of fixed broadband users when compared with 

the large span of mobile broadband users. 

 

ITU Role in IMT development and potential for fixed services 

 

ITU Plenipotentiary Resolution 139 (Rev. Dubai, 2018) called for “Use of 

telecommunications/information and communication technologies to bridge the 

digital divide and build an inclusive information society” and Resolution 37 (Rev. 

Buenos Aires, 2017) called for “Bridging the digital divide”. The adoption of 

international wireless ecosystems is important to achieve economies of scale for 

fixed broadband solutions in response to these ITU Resolutions and to help 

bridging the digital divide worldwide. 

 

The ITU has been identifying the use of IMT within certain frequency bands on 

global, regional or country basis. Traditionally, these frequency bands identified 

for IMT were usually allocated to mobile service. Such IMT identification plays 

significant role to facilitate the implementation and harmonization of IMT 

broadband networks worldwide. For example, the IMT identification has led to 

the international adoption of 3GPP 3G/4G/5G technologies within certain 

frequency bands in alignment with the ITU radio regulations and standards for 

the corresponding IMT platforms.  

Similarly, it is proposed within ITU process to identify the use of IMT systems 

for fixed services intended for fixed wireless broadband including FWA within 

some of the frequency bands with primary allocation to the fixed service on global 

or regional basis. During ITU World Radiocommunication Conference 2019 

(WRC-19), the author represented UAE Administration to initiate this proposal 

in WRC-19 to be considered for study under the new agenda of the next ITU 

WRC-23 conference, which was supported by other Arab countries (Kingdom of 

Bahrain, State of Kuwait and Tunisia). WRC-19 has finally agreed to include this 

subject for study as part of WRC-23 agenda. In addition, WRC-19 has approved 
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new ITU Resolution on the use of IMT within the frequency bands allocated to 

the fixed service on primary basis. Such usage of IMT systems in the relevant 

frequency bands with primary allocation to fixed service should be in accordance 

with the ITU-R Radio Regulations and the relevant ITU-R studies.  

The WRC-19 discussion on this topic was conducted under agenda item 10, 

which is the tool for Administrations to recommend to the Council items for 

inclusion in the agenda for the next WRC, and to give its views on the preliminary 

agenda for the subsequent conference and on possible agenda items for future 

conferences, in accordance with Article 7 of the Convention.  

 

One example of the frequency band proposed during the conference was 10.7-

11.7 GHz, which has already primary allocation to the fixed service in the ITU 

RR. Recommendation ITU-R F.387 on fixed wireless systems operating in the 

10.7-11.7 GHz band recognizes the IMT-2020 usage and demands. This 

frequency band has been used for long period to deploy fixed wireless systems 

across the three ITU regions under fixed services. However, number of 

proprietary technologies have been used for several years. The development of 

IMT-2020 system within such band can provide potential alternative technology 

for fixed broadband in many countries due to: 

- Current usage for fixed deployment in many countries (point to multi-point 

and point-to-point), 

- Better propagation characteristics for coverage purpose in comparison with 

bands above 20 GHz, 

- Large bandwidth availability for catering growing capacity demands. 

 

There are number of frequency bands that have primary allocation to the fixed 

service within ITU RR. The following table includes some examples of these 

frequency ranges along with bandwidth availability in accordance with Article 5 

of ITU-R Radio Regulations, in particular section IV on Table of Frequency 

Allocations. Some of the frequency ranges are grouped for simplicity, however, 

it should be noted that primary allocations and relevant conditions may differ 

across ITU Regions within the whole or part of the given frequency ranges. Also, 

it should be noted that the given frequency bands have already primary allocation 

to mobile service, or mobile except aeronautical mobile service, within the whole 

or part of the given frequency ranges in one or more ITU Regions. The allocation 

to mobile service, or mobile except aeronautical mobile service depends on the 

ITU Region under consideration. 
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Table: Examples for frequency ranges allocated to Fixed Service on primary 

basis  

(within one or more ITU Regions) 

Frequency range Available Bandwidth 

3.6-4.2 GHz 600 MHz 

4.4-5 GHz 600 MHz 

5.925-8.5 GHz 2.575 GHz 

10.5-13.25 GHz 2.75 GHz 

14.3-15.35 GHz 1.05 GHz 

17.7-18.7 GHz 1 GHz 

21.4-23.6 GHz 2.2 GHz 

27.5-29.5 GHz 2 GHz 

31.5-33.4 GHz 1.9 GHz 

 

Note: The above table provides examples of some frequency bands but not an 

exclusive list for the spectrum resources with primary allocation to fixed service. 

 

Conclusions 

 

In accordance with the above, the use of IMT technologies for fixed wireless 

broadband including FWA will provide the developing and developed countries 

capabilities to develop fixed broadband networks on nationwide basis utilizing 

cost effective international ecosystems as well as to support multiple growing 

fixed use-cases on timely manner.  

 

The ongoing international development of IMT ecosystem to support advanced 

capabilities while achieving the economies of scale through multi-suppliers of 

networks and user equipment provide international benefits for using IMT for 

Fixed Wireless Broadband including: 

– Potential for large countries to bridge digital divide within rural and under-

served areas through cost effective wireless solutions based on 

international IMT standards. 

– IMT technologies are supported by multi-stakeholders and suppliers to 

ensure future development and capabilities enhancement, while most of 

proprietary FWA technologies operating in spectrum allocated to fixed 

service today are based on dedicated suppliers, which add technical and 

cost burdens on the widespread of broadband services in many countries. 
 

 

 



 62 

 

With 14 years of international professional experience, Dr. Abdulhadi 

AbouAlmal is Director of Technology Standardization & Spectrum Management 

who has held various leadership roles in Etisalat Group. Before 2008, he joined 

many UAE universities and research centers. He has led many projects including 

Smart City development, Radio Access Transformation in UAE (e.g. 5G)…etc. 

He is also advisory board member of UAE universities including American 

University of Sharjah and Ajman University. He led several national and 

international projects including propagation modeling for Gulf region, cost 

modeling of telecom services, business analysis, and modeling of wireless 

networks. He is leading Etisalat and regional contributions in many international 

organizations (e.g. ITU, 3GPP, GSMA, SAMENA).  

 

He has been chairing various national and international expert groups such as 

ITU-T SG20 on IoT & Smart City, Vice-chairman of ITU-R Task Group 6/1 and 

Chairman of WG CPM Development on radiocommunication aspects. He is 

representative of Etisalat Group, UAE Administration, Arab Spectrum 

Management and Arab Standardization Groups in ITU, 3GPP and several mobile 

industry fora. Also, he is Liaison Rapporteur of ITU-T SG20 with ITU-R and 

3GPP.  

 

Dr. Abdulhadi obtained his PhD degree in wireless and mobile communication 

from University of Bradford, UK, in addition to MSc degree in Engineering 

Systems Management, and BSc in Communication Engineering. He is the author 

and co-author of many journal and conference papers. 

 

 

 



 63 

 

 

Recent Advances in IoT and Smart Cities ITU-T Related 
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Introduction 

The ITU is the United Nations specialized agency for information and 

communication technologies – ICTs. Originally founded in 1865 to promote 

cooperation among international telegraphy networks of the day, the ITU is 

known for its long historical accomplishments in the domain of 

telecommunication standardization and radio regulations. 

The ITU has three main areas of activities organized in ‘Sectors’ which work 

through conferences and meetings. The ITU's Radiocommunication Sector (ITU-

R) coordinates radiocommunication services, and manages the radio-frequency 

spectrum and satellite orbits related assignments and service allocations. The 

ITU’s Standardization Sector (ITU-T) is responsible of developing international 

standards (known as ITU-T Recommendations) which act as defining elements 

in the global infrastructure of information and communication technologies 

(ICTs). Finally, the Telecommunication Development Sector (ITU-D) fosters 

international cooperation and solidarity in the delivery of technical assistance and 

in the creation, development and improvement of telecommunication and ICT 

equipment and networks in developing countries [1].  

Standards are critical to the interoperability of ICTs and ensure markets 

competitiveness. By developing a market led consensus based industry views, 

intertwined with views from academia, SMEs, and governments, the industry 

ensures that their products and systems conforming with ITU-T 

Recommendations can realize the maximum market adoption and regulatory 

compliance. On the other hand, adopting Recommendations by governments sort 

of presents some guarantees that standards conforming technologies can in a way 

alleviate issues related to vendors lock-in and the elevated costs of some elements 

in the technology stack.  

Caution must be exercised though, to select the standard that is backed up by the 

maximum number of industry supporters from different regions; as this in a way 

presents a thermometer of the degree of the technology evolution roadmap. 

Another important consideration is related to the interworking with other related 

standards, developed by other de facto and/or de jure organizations. The more the 

standardized system is designed to seamlessly integrate and interwork with other 
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relevant standardized systems (even if they are developed by other standards 

developing organizations), the higher the chances that such a technology would 

be adopted by different markets. 

In this article, a brief overview would be present on the ITU-T activities related 

to the advancement of the Internet of Things and Smart Cities and Communities 

related technologies. The standardization activities of the ITU-T is carried out by 

the technical Study Groups (SGs) in which members of the ITU-T develop 

Recommendations (standards) for the various fields of international 

telecommunications. Study Group 20 is responsible for studies relating to Internet 

of Things (IoT) and its applications, and Smart Cities and Communities (SC&C). 

This includes studies relating to big data aspects of IoT and SC&C, e-services 

and smart services for SC&C [2]. 

IoT and Smart Cities and Communities Technologies’ Standardization 

Study Group 20 is working to address the standardization requirements of 

Internet of Things (IoT) technologies, with an initial focus on IoT applications in 

smart cities and communities (SC&C). SG20 develops international standards to 

enable the coordinated development of IoT technologies, including machine-to-

machine communications, IoT platforms, and ubiquitous sensor networks. A 

central part of this study is the standardization of end-to-end architectures for IoT, 

and mechanisms for the interoperability of IoT applications and datasets 

employed by various vertically oriented industry sectors. The group is identified 

within the ITU-T as the lead study group that have a mandate on developing 

standards and other non-normative works on: 

• Internet of things (IoT) and its applications 

• Smart Cities and Communities (SC&C), including its e‑services and smart 

services 

• Internet of things identification 

Notable industry reports have estimated that the number of IoT devices in some 

regions will pass the mark of 50 billion devices in less than a 5 years timeframe. 

Hence, there is a clear necessity to develop coherent standards across different 

relevant standards developing organizations, while focusing on aspects like 

interoperability, security, and interworking.  

To address these myriad technology concerns, SG20 has divided its activities into 

two Working Parties (WP) and seven Questions. WP1/20 is responsible of 

leading the collective standards development effort of four Questions, which deal 

with connectivity, interoperability, infrastructures, requirements, capabilities, 

and use cases across verticals. Additionally WP1/20 is also responsible of 

coordinating and directing standardization efforts related to architectures, 

protocols and e/Smart services, applications and supporting platforms. WP2/20 

on the other hand focuses on leading the collective standards development effort 
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of three Questions, which deal with research and emerging technologies, 

terminology and definitions, security, privacy, trust and identification for IoT and 

SC&C evaluation and assessment. Table 1 illustrates the current structure of 

SG20, as well as SG20 regional groups created to stimulate and develop synergies 

of IoT and SC&C relevant standards development activities conducted on a 

regional basis. 

Table 1. ITU-T SG20 Structure and Key Responsibilities 

ACRONYM TITLE 

WP1/20   

Q1/20 End to end connectivity, networks, interoperability, 

infrastructures and Big Data aspects related to IoT 

and SC&C  

Q2/20 Requirements, capabilities, and use cases across 

verticals  

Q3/20 Architectures, management, protocols and Quality of 

Service  

Q4/20 e/Smart services, applications and supporting 

platforms  

WP2/20   

Q5/20 Research and emerging technologies, terminology 

and definitions  

Q6/20 Security, privacy, trust and identification for IoT and 

SC&C  

Q7/20 Evaluation and assessment of Smart Sustainable 

Cities and Communities  

Regional groups   

SG20RG-

LATAM  

ITU-T SG20 Regional Group for the Latin American 

Region  

SG20RG-

EECAT  

ITU-T SG20 Regional Group for Eastern Europe, 

Central Asia and Transcaucasia  

SG20RG-ARB  ITU-T SG20 Regional Group for the Arab Region  

SG20RG-AFR ITU-T SG20 Regional Group for the Africa Region  

Other groups under SG20 

http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q1.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q2.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q3.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q4.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q5.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q6.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/q7.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rglatam/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rglatam/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rgeecat/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rgeecat/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rgarb/Pages/default.aspx
https://www.itu.int/en/ITU-T/studygroups/2017-2020/20/sg20rgafr/Pages/default.aspx
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JCA-IoT and 

SC&C  

Joint Coordination Activity on Internet of Things and 

Smart Cities and Communities  

 

Recent Advances of Standardization Work of SG20 

At its last meeting, held from 6-16 July 2020, SG20 has received a total of 95 

contributions with 230 participants from all over the world. The group received 

a total of 46 incoming liaison statements and produced a total of 24 outgoing 

liaison statements from different standards developing organizations.  

The meeting produced a total of 12 approved Recommendations with the faster 

Alternative Approval Process (AAP). Additionally, the meeting determined that 

three other Recommendations were sufficiently mature and accordingly they 

were sent to the member states for consultations since they were perceived by the 

SG20 members to have policy and regulatory implications (the process of 

approving this Recommendation in such cases is called Traditional Approval 

Process - TAP). The meeting also approved the start of 19 new standardization 

project in different relevant topics as shown in Table 2. 

 

Table 2. New Work Items 

Working 

Party 

Question Rec/Tech.Rep./Suppl Title 

WP1/20 2/20 Recommendation Requirements of IoT-based civil 

engineering infrastructure health 

monitoring system 

WP1/20 2/20 Recommendation Requirements and capability 

framework of smart shopping 

mall 

WP1/20 2/20 Recommendation Service requirements and 

capability framework of IoT-

related crowdsourced systems 

WP1/20 2/20 Supplement Use cases of IoT based smart 

agriculture 

WP1/20 3/20 Recommendation Data format requirements and 

protocols for remote data 

collection in smart metering 

systems 

WP1/20 3/20 Recommendation IoT Service Management API 

REST Specification 

http://www.itu.int/en/ITU-T/jca/iot/
http://www.itu.int/en/ITU-T/jca/iot/
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Working 

Party 

Question Rec/Tech.Rep./Suppl Title 

WP1/20 3/20 Recommendation IoT Device Management API 

REST Specification 

WP1/20 4/20 Recommendation Requirements and reference 

architecture of smart service for 

public health emergency 

WP1/20 4/20 Recommendation Framework for data middle-

platform in IoT and smart 

sustainable cities 

WP1/20 4/20 Recommendation Requirements and functional 

architecture of smart sharing 

bicycle service 

WP1/20 4/20 Recommendation Requirements and reference 

architecture of IoT and smart 

city & community service based 

on federated machine learning 

WP1/20 4/20 Recommendation Requirements and functional 

architecture of smart power bank 

rental service 

WP1/20 4/20 Recommendation Requirements and functional 

architecture of smart door lock 

service 

WP1/20 4/20 Recommendation Vocabulary for blockchain for 

supporting Internet of things and 

smart cities and communities in 

data processing and management 

aspects 

WP2/20 6/20 Recommendation Reference framework of 

cybersecurity risk management 

of IoT ecosystems on smart 

cities 

WP2/20 6/20 Technical Report Intelligent Anomaly Detection 

System for IoT 
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Working 

Party 

Question Rec/Tech.Rep./Suppl Title 

WP2/20 7/20 Recommendation Sensing quality assessment 

framework of IoT systems 

WP2/20 7/20 Recommendation A Methodology for Next 

Generation Urban Measurements 

WP2/20 7/20 Supplement Use Cases for Next Generation 

Urban Measurements 
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specifications, RFPs, and operational plans of digital services.  
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Overview 

Ideally, when a regulator introduces a measure such as a spectrum cap or 

reserving a band for a new entrant or mandating coverage requirements etc, a cost 

benefit analysis should be done. The CBA should look at the benefits from extra 

competition compared to any extra fixed costs (i.e. increasing incumbents current 

or near future costs).  

 

This paper looks at what the cost impacts might be of having extra operators in a 

market or mandating coverage. This is not intended to argue that there should be 

a single operator, but that there will be a law of diminishing returns from extra 

competition that must be balanced against the introduction of productive 

inefficiency. 

 

Background 

It seems almost a given that regulators should try to encourage competition in 

mobile markets, by increasing the number of networks.  This leads to a fairer 

share of the economic benefits between mobile operators and consumers.  

However, the counter argument is that mobile networks require thousands of base 

stations to offer wide area coverage, and large fibre networks to move data around 

(as well as billing platforms etc).  Each new network needs to duplicate these 

fixed costs, and that is a large extra burden for an economy to carry.  

 

If a regulator, simply tries to ensure a level playing field and feeds in enough 

spectrum – allowing market entry and exit - then this is not an issue.  The 

discipline of the market decides on how many operators there are (and who they 

are).  The problem comes if a regulator implements spectrum policies to 

encourage more opcos, and these polices have a cost impact on the sector.  It is 

the “twisting20” of the market by regulatory measures to have more firms than the 

market would support that is the issue.  It is this “twisting” that gives rise to 

economic inefficiencies that may reduce overall welfare. 

 

This is briefly examined for Saudi Arabia, using a population distribution curve 

provided by Policy Tracker, and publicly available data for the operators.  

 

 
20 As referred to by Motta – se below. 

http://www.linkedin.com/in/roberto-ercole-1158771
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Number of Operators and Economic Welfare 

It is tempting to think that a regulator should always seek to encourage more 

companies into the mobile market.  However, there is be a tension between the 

number of firms and economic efficiency - in a market with high fixed costs and 

economies of scale – which is what we have in the mobile market.  Increasing the 

number of firms does not necessarily increase economic welfare as was pointed 

out by Motta in his book21. Obviously moving from one to two opcos will have a 

major impact but moving from five to six will obviously have much less of an 

impact on competition.  

 

This is easy to see if each mobile network needs 10,000 sites say. Each macro 

site might cost around $150k to build (civils and 4G radio equipment + 

microwave backhaul).  One might also assume that 10% per annum was needed 

for running cost (opex). Over 10 years this effectively doubles this cost to $300k.  

That would put the total for 10k base stations (over 10 years) at $3 billion dollars 

per operator.   

 

This ultimately needs to be paid for by mobile subscribers (if we assume MNOs 

are not loss making).  This represents an upper bound, as you can argue that in 

high population areas of a country (where network capacity is the issue) the total 

number of cells between all opcos ultimately remains similar. This is because 

each MNO needs fewer capacity cells as traffic moves to the new MNO - 

assuming subscribers/traffic is equally shared.  This would mean incumbent 

MNOs may be left with extra urban/sub-urban capacity for a time, until the 

historic trend of data demand growth “catches up” to use this spare capacity.  

 

However, even in capacity constrained areas, there may be “trunking” 

inefficiencies because spectrum is split between opcos.  There may also be 

problems with shortage of mast sites or having to build the sites away from the 

centre of the area they wish to cover.  In a large cell of several kilometres, placing 

the mast a couple of hundred metres off centre is not much of an issue.  But in an 

urban area where cells tend to be smaller, two hundred metres on a 500 m cell is 

a bigger problem.  The exact value will vary from opco to opco in various 

countries, but a realistic number might (at a guess) be around 20% (depending on 

the situation). 

 

This increase in fixed costs needs to be weighed against the extra benefits of 

competition.  As the number of MNOs increase (all other things being equal) you 

would expect a more competitive market; So there would be a flow from producer 

to consumer surplus (MNO profits being competed away to give consumers a 

 
21 “Competition Policy”: by Massimo Motta Cambridge University Press 2004 – Section 2.2.3. 
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better deal).  Increasing competition may also lead to more efficient MNO’s 

through a Darwinian (natural selection) mechanism.  This would ultimately lead 

to the most efficient mobile firms offering the best service to consumers. 

 

It is clear however that there must be some law of diminishing returns, beyond 

which the extra benefits are outweighed by the extra costs.  In a well-functioning 

market, a regulator does not need to set the number of firms and allows market 

forces to play out.  Players will enter and leave the market and the regulator will 

try to ensure that there is fair competition, and that enough harmonised spectrum 

is available to allow for cost effective MNOs. 

 

As Motta notes in his book, a policy of maximising the number of firms can 

contrast with the objective of economic efficiency.  Essentially this fixed cost 

duplication would need to be balanced by the competition benefit of going from 

say three to four or five competitors which might be small (few percent)22.   

 

The Example of Saudi Arabia 

A practical example of this could be a country like Saudi Arabia. A recent 

consultation by the regulator CITC23 provides a good overview the importance of 

spectrum to an economy, and the questions that need to be considered in making 

new spectrum available for commercial use.  The release of spectrum by CITC 

between 2017 and 2019 more than doubled the spectrum available in KSA for 

mobile services, which had a major impact on the quality of service available to 

mobile subscribers (as noted in the consultation document).   

 

The pragmatic and speedy approach taken by CITC in awarding much needed 

harmonised spectrum to the mobile operators has led to the desired outcome of 

substantially improving mobile internet speeds for consumers.  According to an 

Opensignal report of last month24, KSA has the fastest average 5G download 

speed at 144.5 Mbps of any country in the world (with Canada second at 90.4 

Mbps).  

Data available from Zain for KSA financial information states they have just 

under around 10,000 sites. This compares with STC at 7,000 sites (of which 3,000 

are currently 5G enabled).  As noted above, the cost of 10k sites might be around 

$3 billion.  If 50% of sites are capacity limited (and 50% are rural) then the “dead 

wight” extra cost might be the 50% rural sites and say 20% of the capacity limited 

(due to trunking and site acquisition problems).  That is, then 5k sites (rural) and 

1000 sites (capacity limited areas) are unnecessarily duplicated, making 6,000 

sites the “dead weight loss”, that needs to be compensated for by increased 

competition. Put another way, each new entrant means the consumers/economy 

 
22 For example see: http://www.econ.cam.ac.uk/research-files/repec/cam/pdf/cwpe1234.pdf  
23 https://www.citc.gov.sa/en/new/publicConsultation/Pages/14111205.aspx  
24 https://www.opensignal.com/2020/08/26/benchmarking-the-global-5g-user-experience  

http://www.econ.cam.ac.uk/research-files/repec/cam/pdf/cwpe1234.pdf
https://www.citc.gov.sa/en/new/publicConsultation/Pages/14111205.aspx
https://www.opensignal.com/2020/08/26/benchmarking-the-global-5g-user-experience
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in KSA needs to pay for another 6,000 sites. As the number of opcos increased 

the trunking inefficiency and site acquisition problem would grow.  

 

A recent IEEE paper by Frias and others (looking at 4G in Greater London) found 

that MNOs with double the bandwidth use 42% fewer eNBs on average in dense 

urban areas (for similar market shares), dropping to around 25% fewer in lower 

density areas25. The paper uses data from Opensignal, so is based on actual 

handset measurements from consumers. This suggests that 15% maybe on the 

low side for extra costs in non-rural areas. 

 

The upshot is that the decision to encourage a new entrant via reserving spectrum 

in an award or placing spectrum caps on incumbents may have a significant 

impact on fixed costs.  This can be exacerbated when one considers MNOs need 

to have two or three or four different technologies operating at the same time in 

the valuable sub-1 GHz bands – that is GSM, UMTs, 4G, and now 5G.  

 

The Problem of Mandating Coverage 

 

Regulators will have legitimate concerns about how frequency bands are used 

across an MNO’s network, and the level of rural coverage.  Many spectrum 

licences contain coverage obligations to help address such concerns.  However, 

as with above this can have the effect on the market as it can impose a significant 

cost burden on an MNO. The exact setting of the coverage target could have a 

major impact on business cases or costs payed by consumers. 

 

The way an MNO would use various frequency bands across its sites will be 

complex and will ultimately be designed to provide the required quality of service 

and capacity for the lowest price.  It does not make sense to use all bands at all 

sites as this may increase the costs without adding any benefits.  For example, in 

a lightly loaded rural cell, perhaps one frequency band is sufficient.  As discussed, 

the Frias paper, this is a complex issue relating to legacy assets as well as 

consumer traffic profiles etc.  Ideally an MNO might use one coverage band and 

then one capacity band (as needed) in as many places as possible (as the data for 

London shows) – if they have the spectrum resources to do that.  If not, then 

various additional bands will be used, and this will increase costs because it 

requires additional radio kit (eNodeBs for 4G). 

 

An important cost driver will be the population distribution across a country.  

Below is a population vs landmass distribution for KSA.  It can be seen that 10% 

of the landmass is where just over 70% of the population live.  In terms of a 

simple business case one can imagine that the sites in this densely populated 10% 

 
25 https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9229062  

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9229062
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of the country generate most of the revenue.  However, we know consumers value 

being able to make a call almost anywhere with mobile, so MNOs cover more 

than this 10%.   

 

The level of geographic coverage will depend on the extra costs versus how much 

consumers value it.  As we have seen above the costs can depend on the amount 

and type of spectrum, and CITC has made much more spectrum available in the 

last few years to help boost mobile broadband coverage and data rates. 

 

 
 

Landmass of KSA 2.1 million Km2    (source :  https://www.policytracker.com ) 

 

According to the World Bank26 4G coverage in KSA is now 91% of the 

population (compared to 99% for voice).  If we assume that consumers are only 

willing to pay for coverage up to say 95% of population coverage for 4G (for the 

sake for argument), that is still only around 60% of the landmass of KSA. If 

coverage is mandated to say 99% of population, then this is around 87% of 

landmass.   

 

If this 99% coverage is mandated it requires each MNO to potentially add around 

50% more sites (5,000 in the case of Zain), which is a significant cost if all three 

opcos need to do this independently. 

 

An alternative solution would perhaps be to have a common network for the last 

4/5% of the population in KSA – perhaps for a period of time.  The running of 

the rural network might be done jointly between the MNOs, with the regulator 

ensuring that things run smoothly and to time. A variation may be to assign parts 

 
26 https://blogs.worldbank.org/digital-development/saudi-arabia-investments-digital-infrastructure-are-paying 
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of this last 4/5% to each opco and allow national roaming in these areas – or some 

combination of these.   

 

Whilst in theory such sharing of infrastructure may be allowed in many countries, 

the competitive dynamic may make it hard for MNOs to agree such long-term 

arrangements without the encouragement of the regulator. 

 

 

Conclusion 

 

The way regulatory objectives are set such as coverage or mobile data rates can 

have a significant impact on the cost of providing mobile services.  Similarly, 

regulatory measures such as spectrum caps or reserving bands for new entrants 

can also have an impact on MNO costs due to the high fixed costs associated with 

networks and inefficiencies from reducing the spectrum available to each MNO.   

 

It is suggested that a cost benefit analysis be undertaken for such measures to 

assess if the potential benefits from extra competition or improved coverage 

outweigh the costs of such regulatory measures. 
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Rural Connectivity: Some challenges and opportunities 
 

Shiv K. Bakhshi, Ph.D. and Sendil Devar, Ph.D.27 

 

Network connectivity – to be precise, broadband network connectivity – has 

gained tremendous salience during the present global pandemic. It has fast 

emerged as a critical – and sometimes, the only – means of providing essential 

services, like education and healthcare, and of keeping commerce going.  

 

The pandemic has thrown existing social fissures into greater relief. In these 

troubling times, the digital divide risks being widened in the absence of 

broadband network connectivity for those on the margins of society, both in 

economic and geographic sense. To mitigate this risk, and to address the inequity 

this lack of connectivity implies for many at the bottom of the economic pyramid, 

governments across the world, particularly in developing countries with 

significant rural populations, are actively exploring technology and policy 

options that can speedily, and affordably, provide rural network connectivity.  

 

In this paper, we posit that mobile broadband technologies, anchored in global 

3GPP28 cellular standards, may be best suited to meet the policy goals of rural 

connectivity. We argue that mobile broadband technologies can be deployed 

fairly speedily for affordable rural connectivity by a) upgrading the existing 

mobile network, b) methodically extending or densifying the network, and c) 

deploying fixed wireless access using 3GPP technologies.  We conclude with a 

discussion of some policy initiatives that national administrations may wish to 

consider.  

 

We see mobile cellular as the technology of choice for providing rural 

connectivity because, globally, mobile networks already constitute the principal 

means  by which most people access voice and internet services.  Third and fourth 

generation mobile networks (3G and 4G in popular parlance), together cover 

roughly 90 percent of the world population today. If second generation (2G) GSM 

networks are thrown into the mix, nearly 95% of the world population is today 

covered by mobile networks, according to a recent (June 2020) Ericsson Mobility 

 
27 Dr Bakhshi is a VP of Industry Relations in Ericsson’s Group Function Technology and is based in the US.  Dr 
Devar is a General Manager Standards & Spectrum in Ericsson’s Group Function Government and Industry 
Relations and is based in India. Both are members of Ericsson’s global WRC spectrum team. Views expressed 
here are their own.  
 
28 The 3rd Generation Partnership Project (3GPP) unites seven telecommunications standard development 
organizations (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC) and provides their members with a stable environment 
to produce the reports and specifications that define 3GPP technologies. The project covers cellular 
telecommunications technologies, including radio access, core network and service capabilities, which provide 
a complete system description for mobile telecommunications. The 3GPP specifications also provide hooks for 
non-radio access to the core network, and for interworking with non-3GPP networks. 
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report.  By 2025, more than 90% of the world population is likely to be covered 

by 4G/LTE networks that are continuously  evolving to deliver increased network 

capacity and faster data speeds. We believe leveraging these ubiquitous mobile 

networks, and the attendant benefits such global scale offers, should serve rural 

connectivity well.  

However, we recognize that despite the continued expansion of mobile network 

coverage, roughly 50% of the world population – about 3.4 billion people – is 

still not connected to the internet, according to the GSMA’s latest State of Mobile 

Internet Connectivity report29. Clearly, network coverage notwithstanding, a 

usage gap persists.  

Unless the inter-related socio-technical, socio-economic and socio-cultural root 

causes of such usage gap – the barriers to internet adoption – are properly 

understood, and thoughtfully addressed, the benefits of rural connectivity may 

never be fully realized, and the digital divide may well persist despite the best 

network coverage.  

 

As a result, we believe, the barriers to internet adoption that lead to a usage gap  

should be an integral part of the network connectivity discussion  if we wish to 

bridge the digital divide -- a critical policy objective that is, in important ways, 

the foundation for realizing many of the stated UN Sustainable Development 

Goals.  

 

On a separate note,  we have noticed that, in current policy discourse, discussions 

pertaining to rural connectivity often devolve – and sometimes very quickly -- 

into a critique of the licensed spectrum management regime, as if  a license-

exempt spectrum regime might be the panacea for all the ills that afflict the rural  

poor. (It isn’t, but more about that later.)   

 

Given the above, we think it might be opportune to address these two key strands 

of the current policy discourse on rural connectivity -- the barriers to internet 

adoption and the spectrum management regime – at the very outset before we 

discuss our solution for rural connectivity.  

Barriers to internet adoption 

Network coverage is a necessary but not a sufficient condition for providing 

internet connectivity, if the policy goal behind rural connectivity is to bring the 

unconnected rural populations into the internet fold.   

 

 
29 https://data.gsmaintelligence.com/research/research/research-2020/the-state-of-mobile-internet-
connectivity-report-2020 
 

https://data.gsmaintelligence.com/research/research/research-2020/the-state-of-mobile-internet-connectivity-report-2020
https://data.gsmaintelligence.com/research/research/research-2020/the-state-of-mobile-internet-connectivity-report-2020
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The consulting firm McKinsey, in a 2014 report,  identified several barriers to 

internet adoption,30  beyond network coverage. These range from illiteracy and 

gender-specific cultural biases to perceived lack of relevance of digital services 

and the absence of digital services in local vernacular. Poor affordability and lack 

of infrastructure supporting connectivity (like electricity grids and transmission) 

are additional reasons.    

 

A 2019 report by GSMA31 also detailed such barriers to internet adoption  but 

framed the issue in terms of usage gaps and coverage gaps to illustrate the point. 

According to the GSMA report, the usage gap (those living in areas covered by 

mobile broadband networks but who do not use mobile internet) often far exceeds 

the coverage gap (those living outside of areas covered by mobile broadband 

networks).  In other words, even when people live in areas where they could 

access the internet, many remain unconnected to the internet. 

 

In GSMA’s finding, while the coverage gap, globally, decreased from 24% to 

10% between 2014 and 2018, the usage gap remained roughly the same, at about 

43% over those years. In other words, in 2018, the usage gap globally was more 

than four times the coverage gap.32 The usage gaps are more pronounced in 

developing economies, particularly among the rural population.   

 

Licensed vs license-exempt spectrum  

 

There is a growing chorus of voices – TV White Space proponents, including 

their principal industry mouthpiece, the Dynamic Spectrum Alliance, among 

others – that claim that a license-exempt spectrum regime might be better suited 

for addressing the coverage gap in rural areas. They see the cost of licensing 

spectrum through spectrum auctions as a key obstacle to the provisioning of 

affordable broadband rural connectivity. They argue that UHF spectrum in the 

470 MHz - 694 MHz range – currently under active consideration for IMT 

identification in the next World Radiocommunication Conference, WRC 23 –  

should be assigned a license-exempt status so that rural connectivity may be 

provided on the cheap, using, what they maintain, are  new and innovative 

alternatives to 3GPP technologies33 such as WiFi.  

 

We are hard-pressed to find much merit in the license-exempt spectrum 

argument, among other reasons, because, as economist Joseph Stiglitz has 

 
30 Offline and Falling Behind: Barriers to Internet Adoption, McKinsey & Company, Sept 2014 
31 The State of Mobile Internet Connectivity 2019, GSMA.  
 
32 The State of Mobile Internet Connectivity 2019, GSMA, p. 12 
33 The rhetoric seems designed to leave the impression that the 3GPP based technologies are somewhat passé. 
This ignores the continuous evolution of technology capabilities even with the same generation, manifest in 
various specification-related releases that the 3GPP publishes.  
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noted34, “Unfettered markets often not only do not lead to social justice, but do 

not even produce efficient outcomes… Individuals and firms, in the pursuit of 

their self-interest, are not necessarily, or in general, led as if by an invisible hand, 

to economic efficiency.”  

 

There are several other reasons for our skepticism. For one, we believe  

unlicensed spectrum may likely fail to attract the necessary capital and know-how 

required to gainfully exploit spectrum for public good.  Investors typically seek 

to be assured of their return on investment, and a free-for-all, license-exempt 

spectrum regime cannot provide that assurance. It is unclear how, in the absence 

of licensing rights, renewal expectancies, and guarantees against service pre-

emption, an investor might be willing to commit investment dollars for any 

infrastructure project.   

 

Second, we fear a license-exempt spectrum regime35 may well result in the 

Tragedy of the Commons, the economic concept that suggests that individuals, 

acting independently and rationally according to their respective self-interest, act 

contrary to the group's long-term best interests by depleting the common or 

shared resource. The Tragedy of the Commons can, in turn, lead to market 

failures – a situation where market forces lead to an allocatively inefficient or 

inequitable outcome – in many ways.  

Market  failure could result from negative externalities, such as radio frequency 

interference in the free-for-all, un-regulated usage environment. Market failures 

could also result  if opportunistic market players, absent long-term commitment, 

choose to quit the market when they fail to meet their internal rate of return on 

investment within a specified time.  

Policymakers should worry about potential market failure and its consequences, 

including the ensuing chaos and the potential advent of “spectrum squatters.” The 

time and expense needed to clear the spectrum for an alternate socially beneficial 

use would be a setback for domestic policy agendas. In fact, an Ofcom, UK 

regulator raised this very point at a recent DSA Global conference.   

ITU Radiocommunication Bureau Director Mario Maniewicz,  speaking at the 

same conference, cautioned against  “short cuts” that embrace ad hoc approaches 

of one country/technology because of  the risk that they may never find global, 

or even regional, adoption and, lacking scale, may invite early substitution – as 

was the case with CDMA and WiMAX. The director recommended globally or 

 
34 Nobel Laureate Joseph Stiglitz, newspaper interview, 2007 
35 License-exempt, or unlicensed, spectrum regime does not always mean an un-regulated spectrum regime. 

Regulators often still have to work to ensure the neutral and fair usage of the license-exempt spectrum.  
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regionally harmonized spectrum, citing the benefits of  interference free 

operations36 and the economies of scale.   

Then are the basic public policy questions: How should society deal with a critical 

resource like prime spectrum? Should prime spectrum be managed through a 

deliberative policymaking process, or should it be left to the whims and vagaries 

of the marketplace?  

This is not to suggest that we are against license-exempt spectrum per se. We are 

not: Society needs a mix of licensed and license-exempt spectrum, like in 2.4 

GHz and 5 GHz. We are merely skeptical about the opportunity cost of making 

prime sub-1 GHz spectrum license-exempt.  We believe that sub-1 GHz spectrum 

– given its excellent propagation characteristics – should be licensed, dedicated 

and globally harmonized so that it can be meaningfully utilized to serve the policy 

goals of bridging the digital divide.  

Last but not the least, one of the great merits of licensing spectrum, in our view, 

is that it allows the State to guide the Market in socially desirable directions by 

attaching policy conditions and obligations – like geographical and population 

coverage, for instance. 

 

 

Rural connectivity and the business case challenge 

Rural connectivity poses two inter-related challenges for network operators. On 

the one hand, the cost of deploying and maintaining cell sites in rural and remote 

areas can be significantly high;  on the other, the average revenue per user 

(ARPU) can be significantly low – especially when compared to urban and 

suburban areas.  In other words, the business case is rather weak.     

To address low ARPU rural customer segments, network coverage expansion 

requires cost-efficient solutions. We believe cost-efficiency in providing rural 

connectivity is best achieved by leveraging existing mobile network 

infrastructure and assets when and where possible. The economies of scale 

inherent in globally deployed standards37 means lower cost of coverage for low-

population-density areas, and lower cost of mobile devices,38 not to mention the 

social benefits of roaming across the rural/urban divide.     

 
36 Licensed operation in a globally identified spectrum gives assurance of interference free operation, as this is 

well studied. This is  essential not only for the efficient deployment of the global IMT technologies but also 

other services operating in the same or adjacent bands.  
37 An additional benefit of 3GPP standards is that these standards support a wide range of frequency bands to 
meet coverage and capacity requirements of IMT 
 
38 An overwhelming majority of the world population (between 62% and 77%, depending on the region) currently 

uses mobile devices to access the internet.  Providing  rural connectivity through any non-cellular technology 

would likely introduce an important “disconnect” for rural folks by hampering their seamless access to services 

while roaming between rural and urban areas. Mobile devices have emerged as the critical tool for accessing 

digital payments, for engaging in e-commerce. Mobile phone numbers often serve as proof of identity in an 

unfolding  digital world.  See  https://gs.statcounter.com/platform-market-share/desktop-mobile-tablet/asia  

https://gs.statcounter.com/platform-market-share/desktop-mobile-tablet/asia
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The 3GPP technologies are developed to evolve over generations and provide a 

predictable migration path for network operators to scale up and address growing 

consumer requirements over time. In short, they are scalable and replicable. By 

contrast, there is little clarity on the future migration path of most new 3GPP 

alternatives and little clarity on how they might scale up once users who have 

been on-boarded to the network start demanding more capacity.    

 

Much is made of the impact of spectrum licensing cost on affordable rural 

connectivity. The merit of our proposal is that, for network operators seeking to 

provide rural connectivity, there is no additional spectrum cost considering they 

would have already paid for the spectrum when they acquired a nationwide 

license. Nor is there any spectrum scarcity in rural areas; in fact, spectrum lies 

under-utilized in areas where the mobile network is sparsely deployed, and lies 

fallow in areas where the network may be absent.   

 

Rural connectivity scenarios 

Rural populations may lack broadband network connectivity, broadly speaking, 

for one of three reasons: They may be geographically located in an area where 

there may only be 2G coverage (for voice and text), they may be located in remote 

rural areas where there may be no coverage at all, or they may be living in small 

clusters dispersed in areas without network coverage.  

Mobile broadband connectivity can be provided in each of the above three 

scenarios through selective investment in mature mobile broadband 

technologies. Service providers can do so by: 

a) Upgrading existing 2G/3G sites to 4G or, where appropriate, 5G NR (New 

Radio), 

b) Extending/densifying network coverage in remote rural areas through low 

cost 4G solutions, and/or 

c) Deploying fixed wireless access networks using 5G for those in remote 

village or isolated clusters.  

Upgrading existing 2G network sites to 4G or 5G NR 

In rural areas that lack broadband connectivity but are within the 2G coverage, 

the 2G sites can be upgraded to 4G or 5G New Radio (NR) to provide meaningful 

mobile broadband network coverage. Such an approach requires a low 

incremental investment as most of the costly items – including towers, power, 

security and backhaul – may already be available at the existing site.  

 



 84 

 
 

The argument is anchored in a  GSMA benchmarking study (see figure above) 

that provides important insights into network deployment costs. Active network 

costs – that is, cost of active elements in the mobile network infrastructure, such 

as radio related gear – remain largely constant at about 12% between urban, rural 

and remote network deployments. The most expensive element of network 

deployment is the establishment of the tower and related civil works, followed by 

power and backhaul – and cost of each of these factors changes considerably 

between urban, rural and remote settings, with the remote being most expensive. 

 

 
Source: Ericsson 

 

Upgrading existing 2G sites to 3G or 4G operating at low bands is possible on 

the existing network grid, and there is potential to utilize larger antennas and 

beamforming to increase 4G coverage and capacity even further. As the above 

figure (courtesy, Ericsson) illustrates, compared to 2G cell coverage, an upgrade 
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to 4G radios on the same frequency band can provide a gain in coverage of up to 

7 dB owing to a better link budget – that is, it would double the cell range. Using 

4G with beamforming has the potential to double this extended cell range again, 

i.e. achieving a fourfold extension compared to the base case with 2G. Today, 

there are hundreds of thousands of legacy 2G sites suitable for a cost-efficient 4G 

technology upgrade. 

 

Upgrading 2G sites with 5G technology is also be feasible. 5G NR can be 

configured to perform better than, or at least on a par with, 4G even in rural 

scenarios. For example, combining 5G NR at 3.5 GHz and LTE at 800 MHz on 

a 2G grid can provide vastly superior capacity compared to a 4G standalone 

network. When used together in an effective way, the high band offloads the 

traffic from lower band, resulting in significantly improved coverage as well as 

capacity39. 

 

On an existing 2G grid it is possible to reach downlink data rates exceeding 100 

Mbps at cell edge with 5G NR using conventional terminals and normal base 

station equipment. By enhancing the network and terminal hardware, more than 

350 Mbps in the downlink and more than 30 Mbps in the uplink can be achieved. 

 

Extending or densifying the  network in remote rural areas through low 

cost solutions 

 

What if it is a remote rural area with no network coverage at all? This can be a 

bit more challenging, considering many remote rural locations are also, typically, 

without any reliant power infrastructure. Network operators or service providers 

could provide mobile broadband coverage in such rural areas by extending their 

networks, or by densifying their network with the addition of low-cost cell sites.  

One solution could be to deploy a small cell, with backhaul to a macro site using 

microwave technology. In the case where the villages are isolated and further 

away from an aggregation point that a single microwave link can reach, satellite 

backhaul could be used.  

 

To contain costs, self-supported or guyed-pole towers could be used as part of the 

solution. For backhaul, microwave might be utilized for a line of sight solution 

or an LTE Integrated Access and Backhaul (LTE IAB) for a non-line of sight 

solution. Utilization of a microwave would allow for an easy upgrade of the site 

to a macro site, if and when needed.   

 
39 5G New Radio for Rural Broadband: How to Achieve Long-Range Coverage on the 3.5 GHz Band 
https://ieeexplore.ieee.org/document/8891556/  and  Full Coverage with 3GPP technologies On the feasibility 
of providing full rural cellular coverage https://ieeexplore.ieee.org/document/9129041  

https://ieeexplore.ieee.org/document/8891556/
https://ieeexplore.ieee.org/document/9129041
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Additionally, a solar power solution could be deployed to save energy and reduce 

operational expenditure, or op-ex. Also, mix-mode radios may be deployed to 

reduce power consumption and to upgrade the site easily when required.   

 

By deploying such cost-effective mobile coverage solutions, it is possible to 

connect low-income subscriber groups with low-cost, energy-efficient solutions 

in presently unserved areas. The technology can be scaled as the demand for 

performance grows, all the time providing economies of scale and making it more 

affordable.   

 

Deploying Fixed Wireless Access (FWA)  

By Fixed Wireless Access, we mean a broadband network connection that 

provides last-mile connectivity enabled by customer premises equipment (CPE). 

of the CPEs may come in various form factors for  indoor and outdoor 

deployment (i.e., may be wall mounted and on  rooftops).      

 

Fixed wireless access delivered using a 4G or 5G technology is an increasingly 

cost-efficient broadband alternative in areas with limited availability of fixed-line 

services such as DSL, cable or fiber. Increasing capacity – allowed by greater 

spectrum allocations and technology advancements for 4G and 5G networks – 

drives higher network efficiency in terms of the cost per delivered megabyte.  

 

To provide mobile broadband connectivity to a village or to distributed 

populations outside the network coverage area,  an outdoor high-gain antenna can 

be used to provide broadband access to an important hotspot in the area, such as 

a school or a healthcare clinic using a roof-top antenna on the premises. This 

solution requires low investment and the 4G site can serve as a “hotspot” that is 

located 20 km to 50 km outside the 2G coverage range. The site with the rooftop 

antenna – the school or clinic in our example – would get reliable broadband 

speeds from the upgraded 4G base station site using 2x10 MHz spectrum. `  

 

By leveraging the existing network assets and infrastructure not only can the 

school or the clinic be connected, but improved connectivity in the area can be 

shared with the surrounding homes. For example, network capacity that is used 

during the day at the school can be re-purposed during the evenings for residential 

use. 
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The merit of the idea of using fixed wireless access (FWA) for rural connectivity 

is that such an approach would be in sync with the operators’ revenue growth 

goals; mobile operators are already deploying FWA as wireless fiber to expand 

into new markets – to serve enterprises and offer ‘smart home’ services. And the 

growing ecosystem may serve the rural underserved well.  

 

RECOMMENDATIONS 

As we have articulated in the discussion above, neither mobile cellular 

technologies nor spectrum availability pose any  particular barrier to rural 

broadband connectivity, although some spectrum licensing conditions could be 

tweaked to facilitate and accelerate rural connectivity. The  business case may 

often need help.  

Administrations seeking improved coverage for their rural populations could 

provide direct support for network expansion through their Universal Service 

Funds,40 with the USF subsidies helping lessen the CapEx and OpEx burden for 

network operators – at least during the initial phase of technology adoption.  

 

Administrations could also help network expansion through regulatory support in 

other ways – facilitating site permits, allowing the use of state-owned assets, like 

utility poles and reliable power sources, and permitting location of radio and 

antenna towers as well as microwave links near government buildings on secure 

campuses, for example.  

 

Policymakers could also permit network operators to enter into co-operation 

agreements, allowing them to share passive infrastructure elements, especially in 

sparsely populated and remote areas. 

 

To facilitate easy network upgrades, policymakers could replace technology-

specific spectrum licensing framework with a technology-neutral one that permits 

network upgrade to subsequent 3GPP standards. This would allow network 

operators the flexibility to retire “antiquated” technologies and re-farm and reuse 

their existing spectrum for higher-order 4G and 5G networks. The network 

operators would gain spectral efficiency and the user groups would benefit from 

superior mobile broadband coverage, higher data speeds and lower prices. Of 

course, the network operators would make all reasonable efforts – perhaps, under 

regulatory oversight -- to help migrate long tail customers through handset 

upgrade initiatives and comparably priced service plans.  

 
40 In some countries, the Universal Service Fund mandates may need to be rewritten and upgraded. One USF 
administrator in a developing country recently told one of the authors that while she had substantial amount 
of monies in her universal service fund kitty, she was unable to spend it mobile broadband because the 
language of the USF mandate only allowed the funds to be spent on voice services.  
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Policymakers could also consider permitting voluntary spectrum trading between 

market actors, so that a market player focused on serving a rural segment could 

acquire the necessary spectrum that may be lying fallow with the original licensee 

whose strategic plans may not include rural network deployment.     

 

Policymakers could also permit core network elements to be shared between 

market players seeking to extend rural connectivity. For instance, an NGO or a 

community service provider could collaborate with a traditional mobile operator 

in a revenue share business model in which the NGO builds a radio access 

network for a rural community, but leverages the network operator’s core 

network to provide services.   

Finally, given socio-economic and socio-cultural barriers to internet adoption, 

policymakers seeking to facilitate rural connectivity to bridge the digital divide 

must find imaginative ways to stimulate internet usage among the rural poor. 

Administrations may, in addition to facilitating network connectivity, 

concomitantly seek to design and provide critical services in local vernacular – 

say, relating to health, education, agriculture, animal husbandry, weather, bus and 

train schedules, etc. – that invite rural folks to learn digital skills and  induce them 

to upgrade their mobile devices as they develop an appreciation for the internet.41 

As rural usage improves and proliferates, it may create a greater impetus for 

network operators to expand and upgrade their networks in rural and remote 

areas.  

In short, administrations would do well to get inter-departmental cooperation in 

formulating a holistic approach that includes a focus on network connectivity but 

does not ignore the larger complex of measures that are needed to realize the 

benefits of that connectivity – that is, bridging the digital divide.  

  

 

41 State and non-state actors, including non-governmental organizations and corporations (through their social 
responsibility programs), can collaborate and play an important role in stimulating the adoption of the internet 
and an embrace of digital services among the rural poor. This could be done through the introduction of  digital 
literacy in primary education, digital  provisioning of government services, including information relating to 
education, health, weather, agriculture, animal husbandry, etc., and availability of digital content in local 
vernacular.   
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Towards sustainable 6G 
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Finland 
 

6G Flagship – World’s first 6G Research Programme 
 

6G research started in 2018 when Finland launched the world’s first 6G research 

programme called 6G Flagship42.The 8-year long research effort appointed by the 

Academy of Finland and led by the University of Oulu envisions a future society 

towards 2030, which is data-driven and enabled by near instant, unlimited 

wireless connectivity. The research in 6G Flagship is carried out in four 

interrelated strategic research areas: wireless connectivity, device and circuit 

technologies, distributed computing, and applications and services. The three 

main goals of 6G Flagship are 1) to support industry in finalization of the 5G 

standard; 2) to develop the essential technology components needed for 6G; and 

3) to speed up the digitalization of society via targeted application areas. During 

the first two and a half years, a total of 1,100 peer-reviewed articles have been 

published by the 6G Flagship researchers. For an overview of 6G Flagship 

activities, see the second issue of 6G Waves magazine43 prepared by the 6G 

Flagship.  

 

Under the first goal, the 6G Flagship has supported 5G-enabled economic growth 

in industry through collaboration with more than 300 companies including joint 

projects, shared human resources, joint standardization and regulation efforts, and 

the commercialization of research results. The open 5G Test Network (5GTN) 

has attracted more than 150 companies to test 5G prototype devices, and to 

explore higher frequency bands, cognitive management functionalities, and 

system testing tools for new solutions.  

 

Under the second goal, 6G Flagship is building an ecosystem and discussion 

forums to build joint 6G vision and to develop the most promising enablers for 

6G with its global network of more than 1,000 collaborators. 6G Flagship has 

established an annual event, the 6G Wireless Summit 6G. It has also prepared 

twelve 6G White Papers as a collaborative effort between experts.Under the third 

goal, 6G Flagship has gained regulatory acceptance for disruptive local 5G 

operator models; promoted 6G for European and global research agendas; and 

 
42 6G Flagship www.6gflagship.com 
 
43 H. Saarela, V. Wittenberg & M. Matinmikko-Blue (eds.) 6G Waves magazine, no 2. 2020. 
http://jultika.oulu.fi/files/isbn9789526227641.pdf 
 

http://www.6gflagship.com/
http://jultika.oulu.fi/files/isbn9789526227641.pdf
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strengthened global support for using UN SDGs as a basis for 6G development. 

The program has supported regulation and legislation based on the requirements 

rising from research especially in the areas of ownership and use of radio 

spectrum, communications infrastructure, and data. Already now, the Flagship 

program’s results are visible in decision making at national, European and 

international levels.  
 

Global 6G research vision through 6G White Papers 

 

6G Flagship has invited the global community for joint vision building by 

organizing annual 6G Summits and preparation of 6G White Papers. A group of 

70 invited international experts met at the first 6G Wireless Summit in 2019 and 

developed the world’s first 6G White Paper44 that was published by the 6G 

Flagship in September 2019, summarizing the 6G vision statement into 

Ubiquitous Wireless Intelligence. The experts reached a consensus that 6G 

research and developed should be driven by United Nations’ Sustainable 

Development Goals (UN SDGs). The white paper highlights that the integration 

of sensing, imaging and highly accurate positioning capabilities with the 

communication service opens a myriad of new applications in 6G. It emphasized 

the increasing role of indoor networks that will drive the “local operator” 

paradigm. Regarding the performance of 6G networks, many of the key 

performance indicators (KPIs) used for 5G continue to be valid also for 6G. 

However, the KPIs must be critically reviewed and new KPIs must be seriously 

considered. 

 

A new set of 6G white papers45 prepared by 250 global experts and published by 

6G Flagship in 2020 presents more detailed analysis of selected themes that came 

up in the preparation of the first white paper. The work was done in expert groups 

that each prepared a white paper, including linkage to UN SDGs, business of 6G, 

trials for verticals, remote area connectivity, networking, machine learning, edge 

intelligence, trust, security and privacy, broadband connectivity, machine type 

communications and localization and sensing. Technology, sustainability and 

business are recurring themes in the new white papers and many topics fall under 

all three - yet the emphasis is different. The business environment will undergo a 

drastic change when digitalization is gradually introduced to all aspects of 

society, leading to a new business ecosystem for 6G.  

 
 

 
44 M. Latva-aho & K. Leppänen (ed.) Key drivers and research challenges for 6G ubiquitous wireless 
intelligence. University of Oulu. 2019. http://jultika.oulu.fi/files/isbn9789526223544.pdf 
 
45 6G White Papers 2020, see https://www.6gchannel.com/6g-white-papers/ 
 

http://jultika.oulu.fi/files/isbn9789526223544.pdf
https://www.6gchannel.com/6g-white-papers/
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UN SDGs and 6G – where is the connection? 

 

The White Paper on 6G Drivers and the UN SDG46s builds on the current relation 

between ICT and the UN SDGs and creates a strong linking between the 

upcoming 6G systems and the UN SDGs – both targeting year 2030. The expert 

group identified global megatrends, which will drive 6G research and shape the 

world. The group defines a three-fold role for 6G as 1) provider of services to 

help reaching the UN SDGs, 2) enabler of measuring tools for data collection to 

help with the reporting of indicators, and 3) reinforcer of a new ecosystem to be 

developed in line with the UN SDGs. Existing indicators in the UN SDG 

framework served as a point of departure in the development of the novel view 

on the future communication system, where various stakeholders have an active 

role.  

 

The white paper proposes that 6G systems could gather a variety of data to report 

on the achievement of the UN SDGs on a highly local granularity level which 

today is a challenge that nations face, noting that counter effects are also expected 

and therefore it is crucial to look into what data actually should be collected and 

reported and how. The group identified a number of challenges from political, 

economic, societal, technological, legal and environmental perspectives.  

 

The new 6G ecosystem is expected to be built around a number of new 

stakeholders and principles. Pure business-driven operations will be 

complemented with new societal models including community-driven networks 

which will emerge depending on the regulatory environment. Another big 

transformation will come from the vertical industries and their public sector 

counterparts to whom the achievement of the UN SDGs will place significant 

economic constraints and they will need to take everything the future 

technologies can offer to improve systems and processes. This requires an early 

engagement in the process of 6G development instead of waiting for the 

telecommunication industry to define what 6G can bring for them.  

 

The White Paper on 6G Drivers and the UN SDGs also introduces a preliminary 

action plan for engaging different stakeholders to support the achievement of the 

UN SDGs with the help of ICT. The work recognizes that the role of ICT in 

meeting is critical in meeting the UN SDGs and It is not enough to treat them 

separately. The UN SDG framework will also need to evolve along with the 

technology development. The white paper emphasizes that the role of ICT should 

be seen broadly, not only through ICT related indicators in the UN SDG 

framework, which are currently only seven. ICT’s role in helping to achieve all 

 
46 M. Matinmikko-Blue et al. (eds.) White Paper on 6G drivers and the UN SDGs. University of Oulu. 2020. 
http://jultika.oulu.fi/files/isbn9789526226699.pdf 
 

http://jultika.oulu.fi/files/isbn9789526226699.pdf
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17 SDGs is significant and can be seen through investigating on how the use of 

new technology can contribute to the existing indicators of the UN SDG 

framework beyond the ICT related indicators.  

 

The action plan identifies specific roles for stakeholder groups in the joint 

development and evaluation effort. Governments play a key role in contributing 

to coverage and low cost of service for everyone through the creation of the 

regulatory framework and incentives to invest and operate the systems. Often 

more flexibility is needed to allow low-cost solutions in challenging areas that 

are not of business interest to operators. For the mobile communication sector, 

6G is not only about developing yet another generation, but a true opportunity to 

contribute to sustainability at large. The role of the research community is 

important in facilitating stakeholder interact 
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The crucial decision of enabling better and affordable 

connectivity through Wi-Fi and spectrum sharing 

 
Martha Suarez 

President, Dynamic Spectrum Alliance 
 

This year, it’s more obvious than ever that internet access is no longer the luxury 

item it may have been in years gone by, but a necessity. Throughout 2020 and the 

Covid-19 pandemic, Wi-fi access has allowed us to stay connected in a number 

of previously unimaginable ways. We have been able to see and talk to loved 

ones, continue to work when our offices are closed, educate our children although 

they can’t be in classrooms, and perhaps most importantly stay occupied in 

numerous virtual conferences and entertained when we’ve been told to stay at 

home. Enhancing digital technology and global proliferation of Wi-Fi access is 

important for both established and developing economies. The flexibility and 

benefits Wi-Fi brings to digital economies have proven to provide essential 

benefits during the COVID-19 pandemic.47  

 

But as the struggles of this year eventually become a distant memory, the vitality 

of the internet will not. The expectations of consumers are increasing; we want 

fast connectivity, low latency and connection on more devices than ever and at 

the same time, we also care about affordability, especially after a year that has 

very much affected the economy in many latitudes. What’s more, as technology 

continues to develop, we will use the internet for more of our every-day needs, 

like smart homes and cars, upping the demand for broadband further still. 

Additionally, in the case of rural and underserved areas, Wi-Fi has also become 

the first option for many people to access Internet and broadband access, at public 

hotspots when they are not able to afford a connection at their home or through a 

particular connection provided by Wireless Internet Service Providers.  

 

According to Cisco, more than half of the Internet connections start or end by a 

Wi-Fi connection. However, Wi-Fi networks congestion at the access point level 

is becoming an issue because access to license-exempt mid-band spectrum 

creates an artificial spectrum shortage: since the World Radiocommunication 

Conference in 2003 no new mid-band spectrum has been made available for Wi-

Fi despite the exponential growth in the data traffic.48 Furthermore, current Wi-

Fi spectrum doesn’t offer sufficiently wide channels for newer applications and 

services. Wi-Fi 6 will enable new use cases for industrial IoT, smart homes and 

 
47 Covid-19 and the economic value of Wi-Fi. Katz, Jung and Callorda, December 2020. 
48 How to realise the full potential of 6 GHz spectrum. Whitepaper. October 2020 (link)  

http://dynamicspectrumalliance.org/wp-content/uploads/2020/11/DSA-How-to-realise-the-full-potential-of-6-GHz-Spectrum-Whitepaper.pdf
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support for high-density deployments, to name a few, but access to wider 

channels is needed to support these new use cases.49 

 

License-exempt access to the 6 GHz band is required to meet this unprecedented 

demand and enable innovative use cases. With it, comes the opportunity for more 

effective spectrum use allowing support for new applications and laying the 

foundations for innovation. 

 

This article will show the importance of Wi-Fi in the current situation as an 

efficient technology to provide broadband connectivity. It will argue that 

regulators and spectrum authorities are facing a crucial opportunity to enable 

better connectivity dedicating more spectrum for Wi-Fi. Finally, it will present 

some recommendations on how to realise the full potential of the new generation 

of Wi-Fi, known as Wi-Fi 6E. 

 

Licensed vs license-exempt spectrum access 

 

It seems incredible to hear voices stating that license-exempt access technologies 

like WiFi are not innovative technologies (It is!, but more about that later). Those 

same voices seem interested in confusing readers indicating that the Dynamic 

Spectrum Alliance would like “to leave the impression that 3GPP based 

technologies are passé”50, nothing further from the reality.  

 

The DSA promotes a balanced regulatory approach between licensed, license-

exempt, and lightly licensed, to enable making unused spectrum available for 

broadband. An unbalanced approach may create artificial scarcity, which rises 

the cost of broadband access. The world can and should move away from a view 

of just licensed or license-exempt spectrum — coordinated shared spectrum and 

the cost and benefits should be considered in spectrum planning. The DSA is 

technology neutral and supports all shared spectrum technologies that promote 

co-existence. An example of it has been our active advocacy for Citizens 

Broadband Radio Service (CBRS), a 3GPP technology in the 3.5 GHz band for 

LTE in the United States51. 

 

On the other hand, it is a fact that there are different and independent 

standardization organizations and that as well as 3GPP technologies, are 

developed to evolve over generations and provide a predictable migration path to 

address growing consumer requirements over time. They also evolve over 

generations and provide paths for updates. In the case of Wi-Fi, that evolution 

 
49 See https://wballiance.com/wp-content/uploads/2019/09/WBA-AnnualIndustry-Report-2020.pdf  
50 Rural Connectivity: Some challenges and opportunities. Shiv K. Bakhshi, Ph.D. and Sendil Devar, Ph.D. GTPRN. November 
2020. 
51 See https://www.3gpp.org/DynaReport/GanttChart-Level-2.htm#bm720195 

https://wballiance.com/wp-content/uploads/2019/09/WBA-AnnualIndustry-Report-2020.pdf
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has led to Wi-Fi 6 standardization and that is why Wi-Fi technologies benefit of 

economies of scale and are currently being used by billions and are expected to 

continuing growing. To weigh or qualify a standardization effort as superior to 

others is to ignore how global technology adoption works. 

 

About 3GPP standardization, it is also important to mention that it is not only 

focused on licensed spectrum access and part of the standardization efforts have 

been on recognizing the possibilities of license-exempt access. So, at the end, the 

discussion shouldn’t be between licensed vs license-exempt spectrum access.  

 

Current spectrum frameworks need to recognize that both access schemes are 

complements. As it was recently stated by the FCC Chairman Ajit Pai: “Some 

suggest that Wi-Fi and cellular spectrum are rivals. But I believe freeing so much 

spectrum for unlicensed use will advance U.S. leadership in 5G technologies. For 

instance, Cisco projects that 59% of mobile data traffic will be offloaded to Wi-

Fi by 2022. And cellular operators can improve their 5G mobile broadband 

services by using the 6 GHz band; 3GPP Release 16 will include a 5G New Radio 

specification for unlicensed spectrum, called 5G NR-U. So, to me, cellular and 

Wi-Fi spectrum are powerful complements, not rivals.”52 

 

 

Wi-Fi 6E technology performance and evolution 

 

A new Wi-Fi standard, IEEE 802.11ax, also known as Wi-Fi 6, is enabling 

compatible devices to benefit from higher data rates, greater responsiveness, 

increased capacity, better performance in environments with many connected 

devices and improved power efficiency, as well as other improvements.  

By implementing Orthogonal Frequency-Division Multiple Access (OFDMA), 

the transmission of multiple signals at one time is allowed, by splitting them and 

sending them over different frequencies. Alongside the upgrade that Wi-Fi 6 will 

bring to Multi-User, Multiple Input and Multiple Output (MU-MIMO) 

technology, there is an increase in the number of communication routes and the 

amount of data that can be transmitted. 

 

With stronger connections, wider reach and lower latency, broadband usage 

across homes, businesses and leisure settings will be transformed. Tangible 

benefits for the end-user include the ability to use multiple devices without 

disruption due to speeds 30% faster than previously experienced, increased 

efficiency of battery life and better security on those devices.  

 

 
52 DOC-368614A1. Remarks of FCC chairman Ajit Pai to the International Telecommunication Union webinar “Radio 
spectrum for imt-2020 and beyond: fostering commercial and innovative use” December 8, 2020 
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For effective use, three operating classes of the 6 GHz band have been identified:  

 

• Very Low Power (VLP): devices which would be permitted to operate at 

very low power levels for indoor or outdoor use. They provide low latency 

and very high throughput over short distances. VLP portable usages are for 

example mobile AR/VR, UHD video streaming, high speed tethering and 

in-vehicle entertainment. 

• Low Power Indoor (LPI): such as an Access Point or client device, which 

would be permitted to operate for indoor use only. LPI use cases include 

residential Multi-AP/mesh networks, multiple dwelling unit (MDU), 

single-AP networks, high-density enterprise networks, indoor public 

venues and industrial IoT. 

• Standard Power (SP): license-exempt devices operating at 36 dBm EIRP 

that are only permitted access to spectrum under the control of an 

Automated Frequency Coordination (AFC) system, which would establish 

exclusion zones where license-exempt devices could not operate. High 

throughput capabilities for outdoors and indoors. Relevant for rural 

connectivity. 

Every use case provides benefits and regulators can decide on a case by case 

which operating classes they enable. 

Wi-Fi 6 is already standardized by the Wi-Fi Alliance since 2019 and new 

devices, including Wi-Fi 6E routers, have been announced and we have recently 

seen the first Wi-Fi 6 chip certified by the FCC.53  

Research firm IDC has forecast that more than 316 million Wi-Fi 6E devices will 

enter the market in 2021 and shipments will rise rapidly over the next three years 

(see Figure).  

 
53 See FCC, Grant of equipment authorization QDS-BRCM1095 (link)  

https://apps.fcc.gov/oetcf/tcb/reports/Tcb731GrantForm.cfm?mode=COPY&RequestTimeout=500&tcb_code=&application_id=ll686%2BwlPnFzHQb6tru2vw%3D%3D&fcc_id=QDS-BRCM1095
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Wi-Fi 6E can coexist with incumbent services in the 6 GHz band. 

 

It is important to note that the 6 GHz band is already in use by a range of services, 

like fixed satellite services, fixed services and some mobile applications, for 

example electronic news gathering. License-exempt access will not only open the 

door to innovation by offering extra capacity but protect those that already use 

the band. There will not be requirements for spectrum clearance processes, that 

might be complex and expensive. It is really an efficient use of the spectrum. 

Protecting incumbents and at the same time enabling innovation. 

 

License-exempt access is a decision that regulators can make on a national basis 

and is accepted by the International Telecommunication Union (ITU). During the 

DSA’s Global Summit this November, Mr. Mario Maniewicz, Director of the 

Radiocommunication Bureau at the ITU, outlined the ITU’s response to the 

effects faced by the unconnected in a post COVID-19 world, addressing the 

different technologies and initiatives that are best suited for providing 

connectivity during these difficult times; ITU-R is open to unlicensed access, 

enabling billions of people to use Wi-Fi networks and enjoy connectivity at home, 

at work and in public spaces.54  

 

Low Power Indoor (LPI) and Very Low Power Portable (VLP) WAS/RLANs, 

such as those using Wi-Fi 6E, can coexist well with current incumbent operations 

 
54 See http://dynamicspectrumalliance.org/dsa-thanks-maniewicz-presentation/  

http://dynamicspectrumalliance.org/dsa-thanks-maniewicz-presentation/
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and meet the required use cases as demonstrated in the CEPT studies in the 5925-

6425 MHz frequency range55.  

Like in Europe, the FCC in the United States concluded that LPI devices can 

coexist with incumbent services in the band without further mitigation measures. 

The studies in the United States were conducted in the complete 6 GHz band 

(5925-7125 MHz). In addition, the FCC enabled Standard Power devices, using 

an AFC system in order to manage coexistence with incumbent services in the 

5.925-6.425 GHz and 6.525-6.875 GHz sub-bands. This system will coordinate 

outdoor deployments to ensure no interference will be inflected on the tens of 

thousands of point-to-point microwave links and other incumbents. Finally, the 

FCC is currently proposing enabling VLP operations through a further notice of 

proposed rulemaking.56 

The FCC claims that “Wi-Fi 6 will be over two-and-a-half times faster than the 

current standard and will offer better performance for American consumers. 

Opening the 6 GHz band for unlicensed use will also increase the amount of 

spectrum available for Wi-Fi by nearly a factor of five and help improve rural 

connectivity.” 

In ITU region 1, discussions are taking place about the future of the upper part of 

the 6 GHz band (6425 - 7025 MHz) because some countries are considering it for 

the use of International Mobile Telecommunications (IMT). This consideration 

is part of the World Radiocommunication Conference 2023 (WRC-23) agenda, 

item 1.2. There is no certainty around this possibility yet, but by the time of the 

conference we will know if it is technically feasible. Studies about the upper part 

of the band at WRC-23 cover only Region 1, so there will be no global 

harmonization for IMT anyway at the end of the conference, except possibly for 

the 7025-7125 MHz segment, depending on the studies and the interest of 

administrations. 

 

In some country specific cases, these studies are particularly supported because 

they have restrictions to implement IMT solutions in the 3 GHz band. These cases 

are, however, sporadic and particular. Furthermore, if the 6 GHz band is 

considered as a candidate for IMT usages, administrations should be aware that 

mobile rural coverage would need higher power outdoor deployments, much 

higher than the power levels envisaged for SP license-exempt usages. For this 

reason, there is a risk that IMT outdoor deployments could interfere with fixed 

 
55 See Sharing and compatibility studies related to Wireless Access Systems including Radio Local Area Networks 
(WAS/RLAN) in the frequency band 5925-6425 MHz (link) and Harmonised technical parameters for WAS/RLANs operating 
on a coexistence basis with appropriate mitigation techniques and/or operational compatibility/coexistence conditions, 
operating on the basis of a general authorisation (link) 
56 See https://docs.fcc.gov/public/attachments/FCC-20-51A1.pdf  

https://www.ecodocdb.dk/download/cc03c766-35f8/ECC%20Report%20302.pdf
https://docdb.cept.org/document/16734
https://docs.fcc.gov/public/attachments/FCC-20-51A1.pdf
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and fixed satellite links currently operating in the band –and may require 

relocation of existing operations which is not required with a license-exempt 

solution. It is important to note that those existing applications in the band are 

already crucial for connectivity. Studies within the ITU-R are just starting, and 

administrations should remain open minded when undertaking coexistence and 

sharing studies based on justifiable technical characteristics and realistic and 

agreed propagation characteristics.  

 

Wi-Fi is a great example of how global harmonization benefits economies of 

scale and final users. Plans for the license-exempt opening of the 6 GHz band are 

becoming ever-more prevalent, with final regulations adopted by the United 

Kingdom, the United States of America, the Republic of Korea and Chile. And 

that’s not all: Germany is planning to open the band in 2021 and the European 

Commission Decision is likely to mandate by September 2021 Member States 

shall designate and make available 5945-6425 MHz for the implementation of 

WAS/RLANs. Wi-Fi 6E consultations have taken or are also taking place in 

Brazil, Canada, Mexico, Costa Rica, Honduras, Peru, Argentina, Taiwan and 

Saudi Arabia. 

 

While worldwide momentum for the license-exempt access to the 6 GHz band 

builds, the potential to meet unprecedented broadband demand is hopeful, and 

the future for innovation is bright.  

 

 

Wi-Fi is a cost-efficient solution and suitable for affordable access 

 

As a license-exempt technology offering very low barriers to entry, Wi-Fi serves 

as a platform for the creation of innovative business models that underpin unique 

services, while expanding access to communication services for mobile, fixed, 

and satellite networks through Wi-Fi hotspots.57 

 

Spectrum sharing capabilities of Wi-Fi technologies avoid time consuming, 

complicated and expensive clearance processes that are often required before any 

commercial usage of a frequency band by exclusive licensed systems. 

 

Wi-Fi is a highly cost-effective wireless access technology due to ease of 

installation and user control over the network. According to Intel, the cost of 

licensing the necessary intellectual property for cellular 5G alone is 3x that of a 

Wi-Fi chipset, and the entire 5G cellular modem cost is 50x the cost of a Wi-Fi 

 
57 How to realise the full potential of 6 GHz spectrum. Whitepaper. October, 2020 (link) 

http://dynamicspectrumalliance.org/wp-content/uploads/2020/11/DSA-How-to-realise-the-full-potential-of-6-GHz-Spectrum-Whitepaper.pdf
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chipset.58 Support for a cellular connection can add as much as US $130 to the 

retail price of a tablet device. 

 

What’s more, in regions where connectivity is sparse, Wi-fi is still vital for 

development, technological advancement and improving the livelihoods of 

citizens. To allow license-free use of the 6 GHz band therefore enabling Wi-Fi 

6E, ensures accessibility to this technology without limiting its potential.  

 

Given that Wi-Fi service providers do not need to participate in auctions to license 

the spectrum, the technology is a very cost-effective form of connectivity. It could 

be argued that for network operators seeking to provide rural connectivity, there 

is no additional spectrum cost considering they would have already paid for the 

spectrum when they acquired a nationwide license, or that there is not any 

spectrum scarcity in rural areas. Indeed, that is true, the traditional model of 

exclusive use of spectrum over large geographical areas for extended terms 

provides little incentive for licensees to make their spectrum available for smaller, 

rural or competitive use cases. In such circumstances, licensees may not want to 

take on the transaction costs required to partition, disaggregate or sublease their 

license to a third party. More fundamentally, licensees may want to preserve 

optionality in the future to build out to less economically attractive areas, or even 

be motivated to stifle competition. The result is underutilization of spectrum and 

warehousing, often at the expense of the underserved and rural communities. 

Adoption of use-it-or-share-it rules would encourage licensees to put their 

spectrum to use more quickly, or absent that, make unused spectrum available for 

opportunistic uses or lessees on the secondary market59.   

 

But coming back to the discussion about Wi-Fi, thanks in part to spectrum 

harmonisation, the global Wi-Fi ecosystem benefits from enormous economies 

of scale, enabling manufacturers to produce very cost-effective products.  

 

We have seen important public programs and initiatives to increase Wi-Fi 

hotspots like it is the case of the WiFi4EU60 in Europe, the WiFi4EU initiative 

aims to provide high-quality Internet access to citizens and visitors across the EU 

via free of charge Wi-Fi hotspots in public spaces such as parks, squares, 

administrations, libraries, and health centres. It has revealed a strong and local 

demand for the expansion of Wi-Fi services in order to foster the local e-

commerce economy, support tourism, and increase the availability of local public 

services to citizens. 

 

 
58 Source: Eric McLaughlin, General Manager Wireless Solutions Group, Intel during the WBA Congress in Frankfurt in 
September/October 2019. 
59 See DSA Comments to FCC on Partitioning Disaggregation and Leasing of Spectrum, June, 2019.  
60 See https://ec.europa.eu/digital-single-market/en/wifi4eu-free-wi-fi-europeans 

http://dynamicspectrumalliance.org/wp-content/uploads/2019/06/DSA-Partitioning-Disaggregation-and-Leasing-of-Spectrum-NPRM-Comments-signed.pdf
https://ec.europa.eu/digital-single-market/en/wifi4eu-free-wi-fi-europeans
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But this type of initiatives occurs not only in Europe or in urban areas. If we refer 

to rural connectivity, cost-efficiency is best achieved by benefiting of scale 

inherent in globally adopted Wi-Fi standards, which mean lower cost of coverage 

for low-population density areas and lower cost of terminals.  

 

The ITU-D Study Group on Broadband development and connectivity solutions 

for rural and remote areas, in its Annual deliverable 2019-2020 has recognized 

that “Wi-Fi hot spots and local area networks, which can be installed at rural 

points of community activities, including shopping centres and university 

campuses, can serve a variety of users. These are also suitable for homes, where 

all family members can access Wi-Fi connectivity. Wi-Fi technologies are very 

effective if the backbone landing is not far from the locality and can be used to 

create a mesh network”.61 According to the report, in India62, several rural areas 

have been connected using Wi-Fi, as a last-mile connectivity solution. In 

Zimbabwe63 the community information centres constructed by the universal 

services fund of the country use Wi-Fi technology. In Latin America, more than 

19 universal service projects in the countries of the Pacific Alliance rely on Wi-

Fi to deliver affordable broadband to rural and underserved64. 

 

Regulators and spectrum authorities are guided by public policy goals focused on 

providing broadband access to all their citizens, leaving no one behind. They 

recognize spectrum is the income for wireless access and always try to make the 

most efficient use of it. In this context, spectrum sharing technologies like Wi-Fi 

6E, that make a more efficient use of the spectrum, while protecting incumbents 

and increasing affordable connectivity are being considered by regulators and 

spectrum authorities worldwide.  

 

This article has referred to the importance of Wi-Fi for affordable broadband 

connectivity. It described why providing additional spectrum access in the 6 GHz 

band (5925 – 7125 MHz) to support the deployment of Wi-Fi 6E, will offer 

consumers one of the most anticipated advancements in affordable broadband 

connectivity to date. It is time to act now. 

 

 

  

 
61 Annual deliverable: "Broadband development and connectivity solutions for rural and remote areas". Question 5/1 
Telecommunications/ICTs for rural and remote areas. ITU-D (link). 
62 Presentation by Mohit Bansal at the workshop on broadband development in rural areas hosted by the Question 5/1 
Rapporteur Group,25 September 2019 (link). 
63 Presentation by Batsirayi Mukumba at the workshop on broadband development in rural areas hosted by the Question 
5/1 Rapporteur Group, 25 September 2019 (link). 
64 Sources: IFT-Mexico, MINTIC–Colombia, MTC-Peru and SUBTEL-Chile, universal service projects planned by 2020. 

https://www.itu.int/oth/D0723000002/en
https://www.itu.int/oth/D0718000005
https://www.itu.int/oth/D0718000003
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