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Welcome to the GTPRN December 2021 Newsletter 

And WE ARE BACK J 

We are profoundly sorry for the absence of GTPRN during the last months, 

but our team was engaged in other related telecom policy activities. Most 

importantly, our active editor, Dr. Ayushi Tandon, finally got her degree to be 

the first woman to receive a PhD in Information Systems from the Indian Institute 

of Management in Ahmedabad, India. She argues for a woman-centered design 

approach joining the conversations on patient-centric health IT designs within the 

domain of human-computer interaction (HCI). 

The author of this newsletter was honored to contribute with a chapter on 

the future of international spectrum policy in the new book ‘The Debates Shaping 

Spectrum Policy’ along with his idols that got him into spectrum policy 15 years 

ago, Martin Cave, Gerard Pogorel, and William Webb. The book has several 

valuable chapters on different trendy issues (e.g., 6G, AI, Climate Change) by 

Martin Sims, Richard Womersley, Simon Forge, Marja Matinmikko-

Blue, Manuel R. Marti, Toby Youell, Mary Longhurst, and Nicky Preston. This 

would not be possible without the continuous support and inspiration of  

Prof. Jason Whalley. 

This issue has an exclusive article from one of the rising stars of telecom 

policy field, Prof. Edward Oughton, Assistant Professor in the College of Science 

at George Mason University, entitled “Revisiting Wireless Internet Connectivity: 

5G vs Wi-Fi 6”. This is a trendy issue given the current intense discussions within 

and outside the ITU-R regarding the future use of the 6 GHz and whether 

countries should follow the US approach in identifying the whole band, 5925-

7125 MHz for Wi-Fi 6E or to deploy IMT in the upper band, 6425-7125 MHz as 

the last available mid-band for 5G as claimed by the mobile industry. Prof. 

Oughton received the M.Phil. and Ph.D. degrees from Clare College, at the 

University of Cambridge, U.K., in 2010 and 2015, respectively. He later held 
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research positions at both Cambridge and Oxford. You can check his article at 

the GTPRN website or by the end of this newsletter. 

Our second exclusive article in this issue is by Dr. Abdelmohsen Sheha, 

Pre-trial judge at the State Council of Egypt, with the title “5G Networks: 

National Security vs Freedom of Commerce: A Glimpse of Recent Legal 

Challenges in French Law”. The article was firstly published in French and it 

addresses an overlocked aspect of the 5G security which is related to national 

laws and competition among operators. Dr. Sheha is currently affiliated to the 

Center of Judicial Studies and Research, and he earned his Ph.D. from the 

Université de Strasbourg, France with a dissertation on Public Comparative Law, 

dealing with telecommunications regulation in European, French, and Egyptian 

laws. You can check his article at the GTPRN website or by the end of this 

newsletter. 

A third exclusive article is by Roberto Ercole, spectrum management 

expert and the Director of Spectrum and Telecoms Consulting Ltd at Cambridge, 

UK. Mr. Ercole focuses on ‘Spectrum Liberalisation and Technology Neutrality 

Licences’ with technical and regulatory aspects. The article takes a different 

stance on the issue “The use of technology neutral licensing does not of itself 

allow an efficient market for spectrum to function…” with evidence from Europe. 

You don’t have to be an engineer to read his article, but if you are, you will enjoy 

it. You can check his article at the GTPRN website or by the end of this 

newsletter. 

We are thrilled to have Mr. Mohamed Hafez joining our editor team. Mr. 

Hafez is currently a doctoral student in future radio spectrum management at 

Tampere University of Technology in Finland and he also works with Nokia 

Mobile networks as a technical project manager. You may check his bio at the 

end of this newsletter. 

The new book by Prof. Jennifer A. Manner, Spectrum Wars: The Rise of 5G 

and Beyond, is available for pre-order, and it mainly builds on the her previous 
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book, “Spectrum Wars: The Policy and Technology Debate”, which provides an 

excellent overview on the different aspects of international and national spectrum 

management. Another important publication that was issued recently by the ITU 

is “Measuring digital development: Facts and figures 2021” and you can 

download it for free.  

For those who are following the 3.45 GHz spectrum auction in the US, I would 

suggest checking these three articles in order: 

• 3.45 GHz auction hits make-or-break stage 

• 3.45 GHz auction lives on – and surges past $14.77B reserve price 

• FCC closes historic 3.45 GHz auction at $21.8B 

You may find the following Tips & Best Practices for Aspiring Policy 

Scholars useful. Regarding telecom and policy news, an interesting article on 5G 

can be found here “How well is 5G shaping up?”. You can also check this 

following interesting discussion on 6G by Prof. William Webb. Below are the 

main publications on telecom policy in the last months” 

• Volume 54 (March 2021) of Information Economics and Policy  

• June 2021 issue (Volume 59) of Telematics and Informatics  

• Volume 45/4 (May 2021) of Telecommunications Policy 

• Volume 45/5 (June 2021) of Telecommunications Policy 

• August 2021 issue (Volume 61) of Telematics and Informatics 

• Volume 45/7(August 2021) of Telecommunications Policy  

• Volume 45/8 (Sept 2021) of Telecommunications Policy 

• Volume 45/9 (October 2021) of Telecommunications Policy 

• November 2021 issue (Volume 64) of Telematics and Informatics 

• Volume 45/10 (November 2021) of Telecommunications Policy  

• December 2021 issue (Volume 65) of Telematics and Informatics 

• CARGC Paper 15: Secrets Without Agents: From Big Brother to Big Data 
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• CARGC Special Report: Beyond “Technological Exception”: Emerging 

Debates in Cuban Independent Journalism 

 

The Call for Papers for the 31st European Regional Conference of the 

International Telecommunications Society – Reining in digital platforms? 

Challenging monopolies, promoting competition and developing regulatory 

regimes – is now available here. The conference will be held in June 2022 and is 

planned as an ‘in-person’ conference with a welcome reception on June 19 

followed by three days of the conference (20 to 22 June). 

PTC-22 is back as a hybrid event, with in-person sessions in Waikiki, and 

some virtual sessions in the period of 16-19th January 2022 in Honolulu Hawaii 

with several interesting panels and presentations, You can register here 

An interesting conference “Topics in Law & Technology (TILT): Collision 

Course: Recurring Conflicts in Law & Tech” at the Silicon Flatirons Center for 

Law, Technology, and Entrepreneurship in the University of Colorado Law 

School in the period of 16-18th February 2022. Registration is available register 

here 

There are several related telecom policy vacancies as follows: 

• Senior Fellow or Director, Digital Markets 

• The GSMA has also announced several regulatory and spectrum here 

• Information Technology & Innovation Foundation (ITIF) 

• The Joint Research Centre, Digital Economy Unit at the European 

Commission. 

 

A distinguished senior scholar, Prof. Rob Frieden, has recently retired, and 

GTPRN want to congratulate him on decades of exceptional work and wish him 

every happiness in retirement. Check this brief article on hid dedication,  

intellectual works and mentorship which will likely continue to impact the 

telecom policy field for years to come. 
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Last but not least, I must admit I have been overwhelmed by the great 

initiation of Dr. Volker Stocker, Head of Research Group/Postdoctoral 

Researcher at the Weizenbaum Institute for the Networked Society (The German 

Internet Institute)/ Technische Universität Berlin. Dr Stocker has launched 

talkshow called "10+1 Questions: Real Life in Academia" which aims to inspire 

younger scholars and looks into some of the perhaps invisible sides of academia. 

In that talkshow, established scholars are asked about their careers, challenges, 

the best pieces of advice they have received, how they manage their time, and 

tips and tricks to better navigate the academic world. We can find previous 

episodes on YouTube channel and social media YouTube, Twitter. Podcast are 

also available via Spotify, Amazon Music: , Stitcher, and Deezer  

Finally, 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. We have now 170 

scholars and practitioners who share the interest in telecom policy, and we can 

only grow with your help and support. You are more than welcome to join our 

Facebook or LinkedIn Groups, follow us on twitter @GlobalGtprn, or to 

subscribe directly to our website www.gtprn.org where you have the chance to 

comment on each article or post. 

 

Take care and stay safe. 

Dr. Mohamed El-Moghazi 

GTPRN Team - news@gtprn.org 
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Revisiting Wireless Internet Connectivity: 5G vs Wi-Fi 6 

Edward Oughton 

Assistant Professor of Data Analytics 

George Mason University, VA, USA 

Almost in synchrony we are seeing the roll-out of the next generation of wireless 

technologies for both cellular and Wi-Fi connectivity. While there has been much excitement 

around the world regarding the fifth generation of cellular technology known as ‘5G’, there is 

comparable enthusiasm for the next version of the Institute of Electrical and Electronics 

Engineers’ (IEEE) 802.11 Wireless Local Access Network (WLAN) standard, ‘Wi-Fi 6’. 

Recent evaluation has comparatively assessed the two different technologies in order to 

produce insight on how wireless Internet connectivity may evolve over the next decade 

(Oughton et al., 2021).  

 

Will 5G ‘kill-off’ Wi-Fi? This is one of the main questions which motivated recent 

assessments, given the ongoing debate in industry on this topic. Ultimately, the competition 

between 5G and Wi-Fi 6 technologies offers important benefits by enabling greater flexibility 

for users to mix-and-match the technologies, business models, and spectrum usage models 

that best fit their needs. Proponents of one or the other technology, however, may argue for 

the benefits of their chosen technology displacing the other, and may argue for regulatory 

policies that would serve to tilt the marketplace in their favour. Such efforts need to be 

resisted, as both technologies have important roles to play in the marketplace, based on the 

needs of different use cases. This is particularly important given that apart from smartphones, 

some devices will remain Wi-Fi-only, while some cellular-only, with just a fraction actively 

using both technologies to steer traffic based on user preference. Additionally, cost 

economics and convenience of deployment will play a major role.  

 

Given the path dependence exhibited by sunk costs in legacy infrastructure, it is unlikely that 

either technology will be able to usurp the other due to the additional costs of transitioning, 

except in a few specific circumstances. For example, cellular will remain the dominant wide-

area technology thanks to the sunk investments made in existing brownfield infrastructure 

(towers, backhaul fibre etc.) which can be reused to provide generational upgrades at a lower 

cost than new greenfield deployments. Equally, it is hard to see how Wi-Fi would be 
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threatened by 5G cellular for indoor locations, particularly for homes, given the ongoing 

challenges cellular technologies have with trying to serve inbuilding users with a high degree 

of reliability. If wireless devices do not require mobility or high Quality of Service, it is hard 

to find a justification for using 5G given it is generally more expensive, particularly for 

consumer electronics. Certainly, cost economics will be a major factor which affects the 

design of wireless devices, as well as consumer behaviour, and Wi-Fi has the advantage in 

this area, even if cellular is moving towards unlimited data subscriptions.  

 

References 

Oughton, E.J., Lehr, W., Katsaros, K., Selinis, I., Bubley, D., Kusuma, J., 2021. Revisiting 
Wireless Internet Connectivity: 5G vs Wi-Fi 6. Telecommunications Policy 45, 102127. 
https://doi.org/10.1016/j.telpol.2021.102127 
 

 

Edward Oughton received the M.Phil. and Ph.D. degrees from Clare 

College, at the University of Cambridge, U.K., in 2010 and 2015, 

respectively. He later held research positions at both Cambridge and 

Oxford. He is currently an Assistant Professor in the College of Science 

at George Mason University, Fairfax, VA, USA, developing open-

source research software to analyze digital infrastructure deployment 

strategies. He received the Pacific Telecommunication Council Young Scholars Award in 

2019, Best Paper Award 2019 from the Society of Risk Analysis, the TPRC48 Charles 

Benton Early Career Scholar Award 2021 and was runner-up in the Lloyd’s of London 

Science of Risk Prize 2021. 
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5G Networks: National Security vs Freedom of Commerce 
A Glimpse of Recent Legal Challenges in French Law1 

 
Dr. Abdelmohsen Sheha 

Pre-trial judge at the State Council of Egypt 
 
 

The roll-out of 5G networks raised a handful of legal quarrels in France. One of these quarrels 

is related to negative effects of new regulations related to 5G network equipment on fair 

competition between Mobile network operators (M.N.O.). 

As a reminder, in late 2018, the French Government expressed its concerns about backdoors in 

the 5G mobile network that would eventually allow for hacking into the system, leaving it 

vulnerable to malicious attacks or acts of espionage. These concerns were fueled by the 

criticalness of eventual uses of the 5G network. On one hand, the network will potentially be 

used for civil and military purposes, thanks to the network slicing function. On the other hand, 

the 5G network is believed to enable large-scaled uses of the Internet of Things (IoTs).  

The concerns raised by the French government have to be read in the global tense context 

between the East and the West. The United States of America has been warning against 

technical vulnerabilities of the 5G network that would potentially affect national security. The 

USA pointed the finger expressly to Chinese State-controlled companies, Huawei and ZTE in 

particular, accusing them of being used strategically by the Chinese Governement to undermine 

the digital sovereignty of the countries where they are operating. This is why several western 

countries rushed to take legislative measures to block the entry of Chinese firms into the 5G 

equipment markets in what is largely known as “Anti-Huawei laws”. 

Considering the risks on national security, the French legislator issued law No 2019-810 on 

August 1st, 2019, aiming at protecting the interests of defense and national security of France 

(the “Law”)2.  

The new Law places the French MNOs, willing to expand their 5G network, under the legal 

obligation of requesting administrative authorizations (autorisations administratives) for their 

 
1 This contribution is widely inspired from our article published in Revue Lamy Droit de l’Immatériel (RLDI) in 
its No. 178 of February 2021 (See, A. Sheha, “Les réseaux 5G: concilier souveraineté numérique et droits et 
libertés économiques”, REVUE LAMY DROIT DE L’IMMATERIEL, n° 178, Feb. 2021, pp. 25- 28). 
2 L. n° 2019-810 du 1er août 2019 visant à préserver les intérêts de la défense et de la sécurité nationale de la 
France dans le cadre de l’exploitation des réseaux radioélectriques mobiles (J.O. 2 août 2019, texte n° 2).  
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active equipment in cellular base stations. That way, French authorities can control the type of 

equipment used in mobile towers and make sure that it is trustworthy. Interpreted in its context, 

this can mean the exclusion of Chinese providers of network equipment in favor of European 

ones, Nokia and Ericsson. 

Interpreted as such, the new Law threatened the economic balance between the four MNOs in 

France by putting extra charges only on some of them. Basically, two out of the four MNOs, 

namely Bouygues Télécom and SFR, counted largely in their equipment for the 3G and 4G 

technologies on the Chinese manufacturer, Huawei. Since the equipment of different 

manufacturers are not interoperable and since the 5G equipment count on installed parts of the 

network for previous generations, the refusal to authorize Chinese equipment for 5G means 

that Bouygues Télécom and SFR have no choice but to replace their old equipment with these 

provided by European manufacturers. This situation contrasts with the one of their 

counterparts, Orange France and Free Télécom. These operators who will not have to replace 

their old network as they count already on network equipment provided by European 

manufacturers. 

Unsatisfied with this situation, Bouygues Télécom and SFR challenged the validity of the 

executive decree of the Law on grounds of the unconstitutionality of the Law. The plaintiffs 

argued that the Law was not constitutional as it puts unjustified restrictions on their commercial 

freedom. Besides, the Law, as argued by the plaintiffs, did not respect the equality between the 

mobile operators in supporting public charges (égalité devant les charges publiques), by 

putting excessive charges on some of them to protect the whole community. Hence, the 

legislator should have provided compensation mechanisms for aggrieved operators. 

The legal grounds presented by the plaintiffs convinced the judges of the French State Council 

(Conseil d’État), the administrative supreme court, who stayed the proceedings and transferred 

the case to the Constitutional Council (Conseil constitutionnel) to rule on the constitutionality 

of the Law3. 

Before the Constitutional Council, two main questions were raised: can national security justify 

restrictions on freedom of commerce of the operators? If the answer is yes, should the legislator 

have provided compensation mechanisms to ensure equality in supporting public charges? 

 
3 C.E., 2/7 Ch., 18 nov. 2020, Bouygues Télécom et SFR, n° 442120 et 443279. 
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In its ruling of the 5th of February 2021, the French Constitutional Council rejected the 

arguments presented by the plaintiffs, hence ruling for the constitutionality of the Law4. Firstly, 

the Council recalled his precedents that public interest may justify imposing restrictions on the 

freedom of commerce as long as these restrictions are proportionate to the objectives of the 

law5. Applied to the case, the Council found that the restrictions imposed by the Law are 

intended to protect the fundamental interests of the Nation, which is a public interest, and are 

proportionate to its objectives. Secondly, the Council ruled that if some operators may have to 

support extra charges to ensure interoperability of their network equipment, this situation stems 

merely from the commercial choice of the operator and has nothing to do with the State6. 

Besides, the Constitutional Council did not consider the charges of the plaintiffs as public 

charges that have to be equally distributed between the citizens according to the principle of 

the equality before the public charges7. 

Resuming the proceedings, the State Council took the ruling of the Constitutional Council into 

consideration and rejected the case8. However, the High Administrative Court confirmed the 

right of the seriously prejudiced operator, whose authorization has been rejected on grounds of 

the Law, to ask for compensation9. This provision opens the door for future case-law related to 

the 5G equipment authorizations, in application of the theory of liability without fault (théorie 

de la responsabilité sans faute). In other words, the question will be less of the lawfulness of 

the decision rejecting the authorization, and more about the right for compensation for damages 

based on an established liability theory in administrative law.  

 
  

 
4  Cons. Const., Déc. n° 2020-882 QPC du 5 fév. 2021, Sté. Bouygues Télécoms et autre [Autorisation 
administrative préalable à l'exploitation des équipements de réseaux 5G]. 
5 Cons. 18. 
6 Cons. 24 and 26-28. 
7 Cons. 26-28. 
8 C.E., 8 avril 2021, Bouygues Télécom et SFR n° 442120 et 443279. 
9 Cons. 18. 
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 Dr. Abdelmohssen Sheha is a pre-trial judge at the State Council of Egypt (Adminsitrative 
courts). He is currently affiliated to the Center of Judicial Studies and Research. 

In early 2021, Dr. Sheha earned his Ph.D. from the Université de Strasbourg, France. He 
prepared a dissertation on Public Comparative Law, dealing with 
Telecommunications regulation in European, French, and Egyptian 
laws. Previously, he obtained a triple Masters’ degrees in Law, 
Economics and Public Administration. He is also a former fellow of the 
French National School of Public Administration (ENA). 

Dr. Sheha published nomerous articles in English, French, and Arabic, 
in renowned specialized revues. With regards to Telecoms, he 
contributed to the Revue Lamy droit de l’immatériel (No 171/2020, Net 

neutrality in European law, and No 178/2021, 5G, national security and Economic freedom) 
and to the LexisNexis MENA Business law review (No 2/2020, Legal framework of 
Interconnection agreements in Egyptian Telecoms Law).  
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Spectrum Liberalisation and Technology Neutrality Licences 

Roberto Ercole, CEng, roberto@spectrumreg.org 

Director Spectrum and Telecoms Consulting Ltd – Cambridge, UK 

 
  
Introduction 
The purpose of this note is to examine the issues related to moving from technology specific 

spectrum licensing to technology neutral licensing. This is important for spectrum liberalisation 

because such licences can encourage a more liquid market for spectrum. It is this liquidity that 

will deliver the greatest benefits for consumers and the economy.  

However, such a move does not of itself mean the need to consider interference issues between 

services is removed. How such concerns are dealt with is a key issue in the transaction costs of 

such a market, and hence its overall efficiency. Transaction costs matter in terms of the 

diversity of services that can arise, such as encouraging things like dynamic spectrum sharing. 

To what extent the minimising of transaction costs is possible depends not only on the 

regulatory will to do so, but also on: 

1. A detailed engineering analysis of the potential for harmful interference (and how we 

define that term) - which is complex to calculate and hard to interpret; and 

2. Closely associated with above, is what level of protection a victim receiver should 

have? – too much sterilises large swaths of spectrum to protect perhaps inefficient or 

poorly designed services. 

In theory a technology specific licence can still allow for some liquidity (i.e. change of use) if 

regulators agree that such permissions will not be unreasonably withheld. However, this 

introduces delay and uncertainty into the process. According to the RSPG in 2019: “The aim 

of technology and service neutrality is to provide spectrum users the freedom to deploy new 

technologies and services without needing to seek regulatory approval or changes. The process 

of seeking of approval, even if eventually granted, can introduce uncertainty and delays for the 

innovator which can frustrate the process of innovation.”10   

Up to now this engineering analysis has been undertaken by a regulator in most cases, to ensure 

that spectrum is used efficiently and effectively, and  to meet economic or public policy 

objectives. A technology neutral spectrum right does not obviate the need to do a sharing 

 
10 https://rspg-spectrum.eu/wp-content/uploads/2019/10/RSPG19-
031final_report_on_spectrum_strategy.pdf  
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analysis. In theory market players will be able to do this bilaterally, but there may well be 

disagreements between adjacent band users about whether or not harmful interference has 

occurred (and how to financially cost such harm).  

Even if we rely on a market-based system there still needs to be the enforcement of a spectrum 

right. This will involve some form of arbitration or tribunal, that will need a third party to 

assess what is or is not harmful interference. To be able to do this in a way that minimises 

uncertainty and transaction costs is no trivial matter.  

We might think of this as analogous to competition law, which is a mixture of legal and 

economic analysis, that has had many years to evolve. It does not seem realistic to rely on 

current contract law or non-specialised courts to deal with these issues in an effective and 

timely manner. 

There is also a tension between spectrum liberalisation and the benefits of harmonisation that 

needs to be considered. If increasing liberalisation leads to a reduction in the benefits of 

harmonisation that could be considered a negative. Not only does harmonisation minimise 

costs it also helps in controlling harmful interference. In part this is masked by the success of 

3GPP/ETSI standards, where almost the whole world uses the GSM family (UMTS/LTE/5G) 

for mobile networks. To date what we have seen from spectrum liberalisation for mobile is the 

ability to update to the latest technology (refarming) – not the ability to move spectrum from 

one service/use to another. 

At a high level, one might simply specify the policy principle that a mobile operator can use 

any mobile technology that causes no more interference than the existing technology. But this 

would not minimise transaction costs. 

 

Harmonisation vs Technology Neutrality 

It is easier to control radio interference and get the benefits of economies of scale (that are vital 

for mobile services) by mandating the technology and the frequency band plan. The RSPG 

noted in 2016 : “The application of technology and service neutrality is in practice limited by 

technical and usage restrictions that are required in order to prevent harmful interference.”11  

The RSPG specifically noted that greater flexibility  came at a price of more complexity and 

less predictability regarding adjacent band compatibility and harmful interference. 

 
11 https://circabc.europa.eu/d/a/workspace/SpacesStore/ddb735a3-a7e8-4c55-a4a5-679577c8d2bd/RSPG16-
004final-Efficient_Awards_report.pdf  
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This is shown in the diagram below, where we can see how the more we mandate technical 

parameters to control interference the less flexibly we can use the spectrum. 

 

 

So, we can see that there is a trade-off between complexity and flexibility in terms of spectrum 

liberalisation. It is therefore important that this trade-off be considered in any spectrum 

liberalisation regime. 

In practice what we tend to see is that spectrum liberalisation applies to commercial mobile 

bands. In theory any technology can be used in the band, but this is constrained by the way the 

band plan is mandated, and the transmitter emission mask chosen. This band plan is especially 

important for FDD services. In practice for commercial mobile, economies of scale have driven 

most networks to use a single family of standards (GSM, LTE etc). These two elements, band 

plan and emission mask, are chosen to suit a particular technology/standard.  

Whilst this flexibility is beneficial, it does not realise the full potential of spectrum 

liberalisation, which requires spectrum to flow from low value to high value uses, with as little 

“friction/transaction costs” as possible. 

There is also the associated issue of protection of incumbent services. The way a band is made 

available for mobile will need to take account of any services it needs to share with. This might 

set things like maximum powers or mean mobile must respect certain exclusion zones (perhaps 

near airports).  

To what extent the problem is to do with poor victim receiver performance versus high out of 

band emissions from the interferer is partly subjective. We can probably all agree that receivers 

with very little front-end filtering, needing many 10’s of channels separation is not efficient 
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generally and may in fact end up benefiting “poorly designed” (from one viewpoint) networks 

by paying them to vacate bands. 

 

The European Experience 

The experience of technology neutral licensing from Europe, has been implemented via the 

WAPECS RSPG opinion in 200512. This has been generally well received and does not appear 

to have given rise to any problems, but does not seem to have increased spectrum trading, 

beyond what was seen before (i.e. mergers).  

WAPECS has not meant that spectrum use is completely laissez-fair and is still tightly 

controlled in terms of transmitter emission masks (which relates to a specific radio technology 

standard in many cases), and frequency band plans harmonised by the CEPT13. This 

liberalisation does not mean that broadcasting spectrum can be used for mobile, and WAPECS 

is in effect limited to refarming spectrum for mobile; that is to enable the latest technology to 

be used. This limits the complexity in analysis of interference potential and still arguably 

delivers large benefits; at least over earlier regimes that sought to promote specific technologies 

or bar any changes without issuing a new licence (and perhaps increasing spectrum fees).  

 It has been recognised in Europe that there is a tension between flexibility and the benefits of 

harmonisation, but that there are potentially very great benefits in allowing market players to 

choose the technology they wish to use to serve their customers. This was in part driven by 

previous cases such as the GSM900 directive that prevented refarming to 3G/UMTS for many 

years14, finally being updated by 2009/114/EC. Many observers felt that this delay put Europe 

at a disadvantage compared to the US for 3G – which had technology neutral licensing. 

Ultimately both technology specific and neutral licensing require that some consideration be 

given to the potential impact of harmful interference. However, when upgrading from 2G to 

3/4/5 G (i.e. the 3GPP/ETSI specs) then much of this work has been done either within CEPT 

or 3GPP. Also, vendors that install the networks will likely have a lot of experience in 

deploying in bands with legacy systems, that were effectively designed “from the ground up” 

to share. 

The recent announcements in the US  by the FCC and FAA (delaying 5G roll-out in 3.7 GHz  

in auction 107) is not a good sign for a liquid market in spectrum. The FAA raised concerns 

 
12 https://rspg-spectrum.eu/_documents/documents/opinions/rspg05_102_op_wapecs.pdf  
13 Such as ECC/DEC(09)03 for 800 MHz. 
14 https://www.fiercewireless.com/europe/eu-frees-up-900-mhz-band-for-other-uses and 
https://www.europarl.europa.eu/doceo/document/H-6-2009-0115_HU.html?redirect  
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about interference to radio altimeters used by aircraft  over 200 MHz away15. Hopefully this 

will be resolved shortly, but the fact that an auction that raised over $81 billion in February this 

year (and was seen as key to delivering 5G in the US) can be affected this way is not the sign 

of a “frictionless” market.  

This is perhaps the biggest and most recent such case but there are many others, such as the 

Netherlands delaying the 3.5 GHz 5G auction due to incumbent interference concerns (and 

legal challenge) earlier this year16. The author believes this is due to the complexity in 

establishing what is or is not harmful interference, as well as deciding what protection rights 

incumbents should have.  

The temptation is to perhaps rely on protecting incumbent services to levels specified in ITU-

R reports. Such levels can be useful starting points but will not necessarily consider 

improvements in receiver performance. They will also not be set at a level that considers the 

economic impact of services in a country.  

 

Spectrum Licensing 

The main aim of spectrum licensing has been to ensure that users of radio spectrum can do so 

without suffering harmful interference.  This was the main thrust of spectrum licensing 

requirements when radio systems were first deployed at the beginning of the 20th century.  To 

ensure that this harmful interference does not happen requires that some form of engineering 

analysis be done where either (or some combination of) factors apply: 

1. Enough frequency (or polarization, code etc) separation between different radio 

systems; and/or 

2. Enough geographic separation; and/or 

3. Enough separation in time (i.e. system A by day and system B by night). 

To carry out the sharing analysis requires that the various radio system parameters are defined 

– e.g. transmitter emission mask, receiver protection ratio required etc.  This is more easily 

done when a radio system is defined as a particular standard (GSM, UMTS, LTE etc).  It also 

means that performance characteristics/measures can be taken directly from the standard in 

3GPP. Not only that, it will be updated periodically to take account of technology 

improvements in things like filters and power amplifiers. 

 
15 https://arstechnica.com/tech-policy/2021/11/faa-forced-delay-in-5g-rollout-despite-having-no-proof-of-
harm-to-aviation/  
16 https://www.reuters.com/technology/dutch-court-sides-with-inmarsat-dispute-over-use-5g-frequency-
2021-06-30/  
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 It will also be the case that vendors will likely want to be able to deploy 4/5 G in bands where 

legacy systems are in use, as was the case with 3G in the 900 band. Hence, they carry out 

studies to determine what frequency separation is required between the various technologies 

for a defined loss in performance – say a 5% capacity loss. 

When the radio systems for studies are generic (i.e., mobile, or fixed, not LTE say) then 

assumptions must be made about transmitter and receiver performance.  Such generic 

assumptions will tend to be quite conservative and not updated when say filter technology 

improves.  Such generic limits will tend to err on the side of incumbent services and can be 

worst case in effect. This can sometimes be the case with ITU-R studies. It may also be the 

case that the protection criteria used in such studies may not be optimal for many markets. That 

is because parameters assumed are for older technologies which were assumed when drafted, 

or spectrum was not used as intensively. 

Even though the ITU-R Radio Regulations note in the preamble that spectrum should be used 

“rationally, efficiently and economically,” this sort of worst-case analysis will likely lead to 

spectrum being “under used”. For example, with larger guard bands than perhaps necessary, or 

reduced output power, requiring more infrastructure for the new service. This will have an 

impact on economic efficiency. This can therefore be considered a disadvantage of spectrum 

liberalisation/technology neutrality. 

From a purely engineering point of view then, it is easier to carry out a sharing analysis on 

specific technologies/standards. However, this can lead to spectrum being used in an inefficient 

manner – in the sense that an operator cannot use perhaps the latest or best suited technology 

to meet their customer’s needs. It was felt in the EU that the benefits of allowing market forces 

to decide the generation of mobile deployed outweighed any disbenefits in terms of extra 

interference, or competition concerns.  

A potential benefit of technology specific licensing that was suggested in the past was the 

ability to promote certain technologies (DVB-H, ERMES, GSM, etc).  This argument no longer 

seems to carry much weight, especially today with such large economies of scale benefits, 

meaning countries are less willing to try and “go it alone”. 

 

 

Radio Interference Issues 

In a traditional assignment for a technology specific licence, a sharing study would be carried 

out to check what the impact of the new licenced network would be on incumbent services. As 

noted above it is easier to carry out such a study when victim and aggressor systems are specific 
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systems, i.e. UMTS vs LTE etc.  Such a study would need to look at the performance of the 

aggressor, that is how much energy from the transmitter “leaks” in the adjacent channel.  It 

would also need to look at the performance of the victim receiver, that is  how selective it was, 

and how much it “hears” from the adjacent channel due to its “selectivity”. This will allow the 

calculation of how much interference will be received by the victim due to what falls within its 

band, and what it hears in the adjacent band.  

To be clear this adjacent channel leakage (from the interferer) and selectivity (of the victim) is 

because real radio system filters cannot be perfect “brick walls” stopping at the edge of their 

allotted radio channel.  Much time and effort has gone into optimising them and improving 

them over time.  There is a trade-off in performance for filters, the more selective, and less they 

leak, the more energy they will absorb, and the more they will distort the signal. Things like 

increased power consumption due to filter losses has a major impact on handset batteries.  

Under a technology specific licence then with the transmitter and receiver performance are 

known, and the transmitter powers known, it is then possible to run a simulation.  Such a 

simulation was run in CEPT Report 40, which itself was based on 3GPP TR 36.942. The 

simulations will need to take account of likely cell deployments, so the simulation can work 

out the distances between the victim and aggressor cell sites. They will then run the simulation 

with handsets randomly distributed across the cells to see what the interference impact is over 

time. An example output of several simulations is shown below as submitted to 3GPP: 

 
Figure 7.1 from 3GPP TR 36.42 showing UMTS capacity loss (downlink) from an adjacent 

LTE interferer 
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The figure above was run a 2 GHz for an uncoordinated macro cell in urban areas, assuming 

500m cell range FDD. The Adjacent Channel Interference Ratio (ACIR) is calculated from the 

victim selectivity and aggressor leakage.  According to Report 40 it is around 33 dB in this 

case.  This 33 dB can be read of the x-axis (ACIR), and the capacity loss read from the y-axis.  

The assumption used is that the interference must lead to a greater than 5% capacity loss for it 

to be harmful. The average red line shows that 33 dB ACIR gives around 2%.  However, there 

is a range in the supplied simulations from vendors, and different assumptions on cell range 

and environment can be used.  

It can be seen from the above discussion just how difficult it can be to run such sharing studies. 

Even CEPT defers back in large part to the work done in 3GPP.  

 

Propagation Models 

An important issue is how to model the propagation of radio waves from the interfering to 

victim system. Is there a clear line of sight path, or are there hills or building and trees in the 

way? This can make the path loss between the two much larger (i.e. no line of sight). Also, 

what is the distance to the radio horizon? The signal will drop off very rapidly after that point 

(especially at higher frequencies). The path loss is a key element to be used in any interference 

analysis.  

In the case of mobile these waves will likely propagate many kilometres and still provide 

coverage. The propagation model will determine how quickly the signal power drops with 

distance, and hence at what distance the victim will no longer be subject to harmful 

interference. The propagation model needs to be as accurate as possible to make the sharing 

analysis accurate.  

The temptation in doing sharing analysis is to use the simplest propagation model and hence 

effectively make worst case assumptions. This might be to assume free space loss, and a flat 

earth. This can lead to 100’s of kms separation distance requirements, when more accurate 

models (that also use real terrain profiles) can lead to distances of 10 km say. This might 

effectively mean that sharing between two services is ruled out because of the inaccuracy in 

the propagation model chosen. 

In practice what we see with mobile systems is operators deploy their networks based on a 

theoretical model, and then do measurements (drive rounds) at and nearby the actual mobile 

mast site, to see how the signal varies, and optimise based on this. They do this to ensure good 
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coverage, but there can be significant differences between theoretical calculations  and actual 

measured power levels.  

It would therefore seem important  for encouraging sharing in a more intensive, and ultimately 

economically efficient way, that countries should invest in developing enhancements to 

existing propagation models (such as those from the ITU-R)  - i.e. optimised for their own 

countries. Improvements of a few dBs in accuracy could have a significant impact on reducing 

transaction costs. This will be highly dependent on the accuracy of terrain path models 

(hills/undulations between a victim and interferer) as well as clutter data bases (buildings etc 

along that path). 

 

How to define a technology neutral spectrum licence 

In principle all that is required to convert a technology specific licence to a technology neutral 

one is to ensure that the transmitter masks of the mobile and base stations “fit” within the 

existing mask.    For example,  UK Ofcom specifies a power of 65 dBm per 5 MHz in the band 

2110 – 2170 MHz for a WAPEC device. 

In theory to fully define the interference potential, one would need to know the locations and 

duty cycles of all devices in a network to work out the probability of interference, using a tool 

such as SEAMCAT17. However, this is complex and costly, and in any case would not 

guarantee protection in the future as users may change their usage patterns over time (use more 

data per month etc). In practice this issue is normally resolved between opcos, who try to ensure 

they do not build base stations in locations that cause problems to one another.  

One could foresee a problem if an opco went from a system with very few users and base 

stations, to one that had many more – this would have a much larger harmful interference 

potential (even if the new system stayed within the old transmitter mask). That is the probability 

of interference changes as the number of potential users of the aggressor system increases. The 

problem from one user may be minimal, 10 million will be much worse. However, that is not 

the case with mobile as these systems are pretty much everywhere and were licensed as national 

ubiquitous systems. That might not be the case in using a band that was lightly used for paging 

or push to talk services used by utilities (such as Private Mobile Radio or TETRA). 

 

 

 

 
17 http://www.ero.dk/seamcat  



 22 

Overall Conclusion 

The use of technology neutral licensing does not of itself allow an efficient market for spectrum 

to function. The uncertainty about the potential for harmful interference caused to incumbents 

can act as a barrier. To date what has been seen in Europe amounts to the ability of mobile 

operators to refarm mobile bands to the latest mobile technology.  

We have seen very little change of use from one service to another via technology neutral 

licensing. The main driver of change of use has been the traditional one of regulatory fiat 

following sharing analysis and public consultation (which may include some form of 

compensation). One might argue that this flow of spectrum to mobile has in part been driven 

by the potential for auction proceeds. 

To enable the possibility of a more liquid market for spectrum requires more detailed 

consideration of what is or is not harmful interference and the engineering models/simulations 

that will be used to determine this. This may include more detailed national propagation models 

(to better determine path loss) that is a vital element in such sharing studies.  

This needs to be incorporated into an enforcement regime where interference cases can be 

heard and resolved speedily by a tribunal or court  with the advice of an expert and independent 

panel that can advise on engineering issues. This will speed up and hopefully minimise 

uncertainty and costs. Especially as a body of case law develops on best practice in terms of 

engineering and spectrum property rights. Whilst it is possible to hear such cases in a traditional 

judicial system this seems unlikely to minimise transaction costs.  

It is the minimising of transaction costs that are essential to the efficiency of a well-functioning 

market.  
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