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Introduction

Roughly every 10 years, a new generation of mobile technology comes along, bringing fundamental improvements to the

capabilities of mobile networks and changes to spectrum management approaches.

5G, is a new global wireless standard. Compared to the 3G and 4G networks, it offers much greater data capacity and

transmission speeds.



Introduction

The COVID-19 pandemic has made everybody fully aware of the need for

advanced connectivity. Without such connectivity, many administrations,

businesses and educational establishments would not have been able to

continue to operate.

In the recent years, the 5G revolution has turned into reality, with many countries starting to launch the basis for auctions

on 5G spectrum bands, followed by the launch and roll-out of 5G services. At this level, much work has been done,

especially at the Euro-Mediterranean level.

5G is central to a large-scale technological, industrial and innovation transition globally, which represents a significant

opportunity for any country.



Workshop Overview
This workshop outlines the influence of 5G, the world’s next technological breakthrough, upon the European and

Mediterranean region. We will thoroughly examine the current 5G licensing, procedures and conditions across the Euro-

Mediterranean countries, 5G will be a force for growth and resiliency in a post-COVID era.

Giving NRAs authorities chance to benefit from experience and information sharing related to the current 5G networks

deployment and 5G services tests and monitoring, with the aim of sharing information and possibly drawing a map on 5G

needs on the Euro-Mediterranean region.

In order to draft the final report to share views and examine the regulatory and technical issues of the 5th generation of

mobile networks (5G) in the Euro-Mediterranean area.



Connectivity Questionnaire

Target segment

Questionnaire Construction
Part I: Licensing
Part II: Strategy
Part III: 5G private networks for verticals
Part IV: Workshop



Questionnaire 

Analysis



23
15

Total Responded

Response Ratio 65%

A total of 23 questionnaires were sent to EMERG members and 15 responses were received back 
with a response rate of 65%. This is a good response rate on which a good analysis could be built.
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5G Launch Plans

From the 15 responding members 10 were on the 5G launching track and 2 were on the trial track with a
total of 12. Of these 12, 10 already started the launch or the trial and 2 were planning these activities in
2022. For the other 3 respondents, 2 were planning their activities after 2022 without disclosing the type of
their activities and 1 had no plans.
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The responses received unveiled a rainbow of spectrum ranges assignments for 5G purposes among the
members. This graph is reflecting the spectrum ranges as detailed and as stated in the members’ responses.
This graph gives the number of member states using or planning to use a certain spectrum range.



By grouping the responses into Low-Mid-High bands and, within each band, grouping the bands into Pioneer
and Non-Pioneer bands, the responses received demonstrated that the member states were counting more
on the Non-Pioneer bands in their 5G strategies in the Low and Mid bands compared with the High band.
This graph gives the number of member states using or planning to use a certain spectrum band.
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5G Pioneer Bands (Total)
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Only for the 5G Pioneer bands, this graph shows the Min-Max-Avg amounts of the total bandwidth that the 
responding member states are assigning or planning to assign.



5G Pioneer Bands (per oper.)
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Only for the 5G Pioneer bands, this graph shows the Min-Max-Avg amounts of the bandwidth that the 
responding member states are assigning or planning to assign to each of the operators in their countries.
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This graph shows the number of responding members that have 5G related funding initiatives and what is
the source of this funding initiative (national or EU-based). It is noted that the funding initiatives exist only in
some of the responding member states that already launched their 5G-based services.



Questionnaire Part II Analysis



Q6. Funding for 5G projects 

In Italy the Ministry made some 5G trials starting from 2017 and

additional 5G audiovisual projects started also this year. (Detecon:

€2bn to upgrade 10k sites)

Phaistos Investment Fund was established pursuant to Article 94

of Law n. 4727/2020 (Government Gazette A’ 184).

Its exclusive objective is the investment in businesses that are

actively involved in 5G-related research and/or development of

products and/or services in Greece, in sectors such as transport

and logistics, manufacturing, public goods and utilities, health,

tourism, information and media.

Phaistos Fund’s capital funding has derived from public funding

(25% of the state revenues from the 5G license auction) as well as

private funding (institutional investors).

No.

Some large-scale trials are supported by public funds (first round

€10 m of public funds, total budget €36 m, for two projects;

second round €12 m of public funds, total budget €40 m, for 8

projects). A new program is being prepared (Unico 5G Sectorial)

which will use €150 m for additional trials.

Certain projects related to 5G are fund from EU special funds, but

there are no initiatives on country level.

No funding plans.
EU Financing for 5G (2014-2020)

European Investment Bank €2.5 bn

European Fund for Strategic Investments €1 bn

Horizon 2020 €755 m

ERDF €147 m

Total €4.4 bn

Source: Detecon, European Court of Auditors, 2022



The EU + Industry will commit €900m + €900m in 2021-2027 to 5G/6G funding   
Smart Networks and Services Joint Undertaking (SNS JU)

1st call:  35 projects for €250 million

Stream A - Smart communication components, systems and networks for 5G mid-
term Evolution systems.

Stream B - Research for revolutionary technology advancement towards 6G.

Research topics covered include energy efficient radio networks, adaptive Open RAN, 
integrated 5G-Non-Terestrial Networks (NTN), AI-based edge platforms, and intelligent 
resource management ensuring security, privacy & trustworthiness.

Novel 6G system architectures, advanced wireless and optical communication technologies, 
advances in Non-Terrestrial Networks, secure development of ultra-reliable, and low-latency 
communications (URLLC) applications.

Stream C - SNS experimental infrastructures

Stream D – Large-Scale SNS Trials and Pilots
large-scale SNS trials and pilots with specific verticals of high economic and societal importance 
… in vertical sectors such as energy, construction, automotive, manufacturing, eHealth, culture, 
and media. Stream D projects incorporate technologies that are currently key enablers for 6G 
networks, such as AI/ML, cybersecurity, cloud/edge and advanced IoT solutions etc.

Use case: Connected and Automated Mobility (CAM)

Source: EC Sept 2020



Q7. Technology specific development e.g. OpenRAN, DSS 

DE: “The main aspect should be the efficient use of frequency”

EU states must follow principles of technology

neutrality and the efficient use of spectrum (hence

DSS per automatically permitted)

No.

Responsibility of mobile operators

GRE: Spoke to network sharing

ITA: “Technological development aiming at facilitating 5G deployments that were not

specifically mentioned or specified in the rules of the auction, in general based on

technology neutrality; specific technology which provide for innovative use of spectrum

are generally evaluated on a case-by-case basis by the Administration.”

ESP: “Two operators are already using DSS. There is interest in Open RAN but no

commercial deployments..”

No response

Under study.

No.

Open RAN and DSS are supported by the law. DSS is

already implemented.



Q8. Coverage obligations 1/3

German  5G coverage obligations

▪ 98% of national and state-level HH coverage by end 2022

▪ Coverage > 100Mbps and max. latency of 10ms for all German motorways by end of 
2022

▪ Coverage > 100Mbps and max. latency of 10ms for all federal roads by end of 2022

▪ Coverage > 50Mbps and max. latency of 10ms for all state roads by end of 2024

▪ Operation of 1,000 5G base stations, and 500 base stations with a transmission rate 
of at least 100Mbps in not-spots by 2020

▪ New entrants to  cover of at least 25% / 50% of households by the end of 2023/ 25 

Federal Roads Waterways core All rail Rail > 2000

Italian  5G coverage obligations

Portuguese 5G coverage obligations

▪ Pop.  coverage (based on a 100 Mbps): article 42.º of the auction regulation

▪ By 2023:  75% of the pop. of each of the parishes considered to be of low density; 

▪ By 2024:  70% of the pop. of each of the parishes that are not considered to be of 
low density, but integrate municipalities with low density parishes

▪ By 2025: 

• 95% of the country’s total population and country’s highways;

• 85% of each of the main road routes in the country;

• 95% of each of the rail routes;

• 95% of the Lisbon, Porto and Sul do Tejo metro/subway networks;

• 90% of the population of each of the parishes considered to be of low 
density, of each of the parishes of the autonomous regions of Madeira and 
the Azores and of each of the parishes that integrate municipalities with 
low density parishes.

Licensees must use the 3.6GHz with 80% population coverage in all Italian 
provinces in 2yr, the 700MHz in 3 yrs and the 26GHz in 4yrs. 



Q8. Coverage obligations 2/3

700 MHz & 2 GHz Bands

▪ Voice & Data services, with all available spectrum bands, within 3 years:

▪ Population Coverage:  99% of all population and at least 95% of population of each 
prefecture of the country 

▪ Geographical Coverage: 95% of total land area of the country, 95% of the marine 
area 

▪ Transport Roads: 95% of Motorways, 90% of European and National roads 
(highways); 95% of railway network in the lines Athens-Patras and Athens-
Thessaloniki

▪ Broadband services: 100 Mbps within 3 years:

▪ Geographical areas where 60% of country population resides

▪ 60% Highways, National roads, Railroads

▪ 95% National major motorways: Latency: maximum delay (one-way latency) of ten 
milliseconds (10ms) between the terminal and the corresponding base station

▪ Broadband services: 100 Mbps within 6 years:

▪ Geographical areas where 90% of country population resides

▪ 90% Highways, National roads, Railroads (Athens-Patras and Athens-Thessaloniki)

Greek 5G coverage obligations
Additional Broadband Coverage obligation for 700MHz: 100 Mbps within 5 
years, with all available spectrum at 95% of the population living in specific 
municipalities where mobile broadband coverage has not reached 95% of 
population yet. A list of municipalities with low coverage was predefined by 
EETT and each successful tenderer at 700 MHz has the obligation to cover a 
number of those municipalities.

3400-3800 MHz

▪ Voice & Data services, within 3 years:

▪ Population Coverage:  20% of all population 

▪ Geographical Coverage: Network development in at least 2 NUTS 2 
regions of the country

▪ Network: Within 5 years: Installation of at least 300 base stations

▪ Broadband services: using all available spectrum bands 100 Mbps 
(downlink) with maximum delay (one-way latency) of ten milliseconds 
(10ms) between the terminal and the corresponding base station:

o within 3 years: 60% of the major Greek national motorways

O within 6 years: 95% of the major Greek national motorways

26 GHz: No specific obligations



Q8. Coverage obligations 3/3

No.

By end 2025 to provide (at least 75% pop coverage) commercial 5G services

in all major cities

Targets have not yet been specified.

Under study.

No specific 5G license-related challenges are foreseen in Malta.

This may be due to the limited number of players in the national

market.

Coverage requirements will be set through spectrum auction process.

Launching 5G in each municipality by the end of 2024, 30 Mb/s DL in all

urban areas by end 2026, 100 Mb/s DL in all urban areas by end 2030,

uninterrupted 5G coverage of all highways, main national and regional

roads and railways by 2030.

5G targets including coverage of urban areas and major transport paths

are set in National broadband plan and included in spectrum license.

Coverage targets are in line with EU 5G Action plan. National broadband

plan also includes targets for deployment of VHCN for all households and

public facilities and services.

The operators are obligated to activate 5G services in 450 localities with 
populations above 50,000 by the end of June 2025, as well as covering the 
country’s largest airports, train stations and motorways.



Q9. Future challenges of 5G (9 responses)

Due to the limited amount of spectrum available, especially in the sub-1-

GHz-band, one of the main challenges in the future will be an efficient

spectrum allocation. In addition, maintaining the existing powerful

networks and increasing the coverage are ongoing challenges which will

become more important due to the social and global changes (more work-

from-home, climate change, …)

Spectrum reframing in the bands 3.4 – 3.8 GHz and 24.25 – 27.5 GHz

(redistribution of existing BFWA networks into separated parts of the

spectrum)

• 5G licensing valuation reserve prices

• Antennas licensing

• Future small cell antennas licensing and installment

No specific 5G license-related challenges are foreseen in

Malta. This may be due to the limited number of players in

the national market.

The licensing itself does not pose a challenge. However, after the

licenses are awarded, mobile operators are sometimes

struggling with the construction of mobile radio antennas that

meets resistance from local politics or concerned residents

Access to spectrum

Licensing model for 26 GHz band: how to combine national

licensing for public mobile networks and local licensing for

private networks

Main challenges are: complex and time vesting administrative

procedures to obtain permissions for implementation of base

stations, interference from DTT from one neighboring country

in the band 700 MHz, wariness of the public due to EMF

exposure.

None



Q10. 5G use cases

There are various possible 5G use-cases in Germany. Foreseeable

future applications are, for example, the various stages of automated

driving and eventually self-driving cars, which will require reliable

vehicle connectivity on the road network. In addition to these

applications involving private use of the road network, reliable

mobile phone coverage will also be important in the future,

especially for logistics applications.

However, it is worth noting that 5G use-cases are not regulated by

BNetzA.

• 5G coverage on all the country's motorways (Trans-European Transport

Networks)

• Athens International Airport Private 5G for incident management and

physical security

• Piraeus Port Organization (PPA) and the Piraeus Container Terminal

(SEP) Private Network

So far, 5G is being used for the provision of enhanced mobile broadband

services.

We have not access to this information.

5G is commercially launched by one mobile operator in March

2022 (in 2.1 GHz band based on DSS technology). Currently

only 5G service provided is eMBB.

Info not available.

• Mobile Broadband

• Industrial use cases



Benefits and costs of full 5G deployments across use cases in Europe (€bn)
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Questionnaire Part III Analysis



6

2

1

1

2Allowing 5G private networks for verticals

Planning to allow 5G private networks for verticals

Considering 5G private networks for verticals

Not yet considered

8

Q11. Private networks (13 respondents)

Specific provisions have been defined for 5G pioneer 
bands by Agcom, by defining for the C band an “use-
it-or-lease-it” mechanism and an access obligation 
and for 26 GHz band a club use model + access to 
other players (non TELCOs, e.g. service providers) for 
5G services (i.e. access for verticals), for supporting 
verticals to develop different use cases according to 
their needs (i.e. to build their own private 5G 
networks or get connectivity from operators and for 
local access with different level of granularity both 
outdoor or indoor).

7
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Detecon prefers mid-band subletting & mmWave direct assignments

Spectrum for industrials – Ericsson world map

A variety of different spectrum rights and regulatory licencing models are assembled in one 
diagram. Ericsson's use of a single colour code is misleading. For example, Australia both auction 
the 26GHz band to telcos and offers “Apparatus” licences for local area networks.

China 3300-3400MHz Indoor, shared among mobile operators only.

USA 3450-3700MHz Non-protected/ 2’ary rights. Lower power.

Country Mid-band mmWave

Range Max MHz Range Max MHz

France 2575 -2615MHz 40MHz - -

Netherlands* 3410 -3450MHz 
3750 -3800MHz 

40MHz
50MHz

- -

Germany 3750 -3800MHz 100MHz 24.25-27.60GHz 800MHz

Finland 2.3-2.32GHz 100MHz 24.25-25.10GHz 800MHz

UK 3.8-4.2GHz See map 24.25-26.5GHz 800MHz

Sweden 3.72-3.80GHz 40-80MHz 24.25-25.10GHz 800MHz

Czech Rep. 3.40-3.44GHz 40MHz - -

S. Korea 4.72-4.82GHz 100MHz 28.90-29.50GHz 600MHz

Japan 2.575-2.695GHz Anchor 28.2-29.1GHz 100MHz

4.6-4.8GHz 100MHz  indoor

Taiwan 4.8-4.9GHz 100MHz - -

Hong Kong - - 27.95-28.35GHz 400MHz

List of campus network assignments (non exhaustive)

Source: 5G spectrum for local industrial networks, Ericsson, April 2021



Q12. Fees calculations (2 responses)

Each fee will be calculated using the following formula:

𝐹𝑒𝑒(€) = 1000 + 𝐵∙𝑡∙5 ∙(6 ∙𝑎1 + 𝑎2)

1000: 1000 is the base amount in euros (€) 

B: bandwidth in MHz (from 10 MHz to 100 MHz) 

t: the assignment period in years (for example ten years) 

a: the surface area in square kilometers (km2) 

𝑎1: settlement and transport land 

𝑎2: other types of land

Each fee will be calculated using the following formula: 

𝐹𝑒𝑒(€) = 1000 + 𝐵∙𝑡∙0.63 ∙(6 ∙𝑎1 + 𝑎2)

1000: base amount in euros (€) 

B: bandwidth in megahertz (MHz) (at least 50 MHz) 

t: assignment period in years (for example 15 years) 

a: the surface area in square kilometers (km2) 

𝑎1: settlement and transport land 

𝑎2: other types of land

Mid-band

24.25-27.5 GHz

220 000 EUR for 2 x 3 MHz

M2M



Conclusion

5G is not only important because it has the potential to support millions of devices at ultrafast speeds, but
also because it has the potential to transform the lives of people around the world.

5G will help our societies to digitalize further and become more resilient in the face of potential future
pandemics, helping people and businesses stay connected and operate as closely as possible to normal
even during lockdowns.

With 5G networks expected to become the backbone of a wide range of services and applications, the
availability of those networks will become a major national and international security challenge.

While 5G has the potential to unleash many opportunities for growth, it comes with certain risks One such
risk is that of security threats.

For these reasons, 5G is strategically important for European and Mediterranean region and its
development needs to be supported through a combination of private and public funding sources.



Recommendations

Throughout the activities and questionnaire answers, we have some recommendations:

- Spectrum harmonization is important, leading to affordable and better services across the national boundaries.
- Spectrum availability in all three bands (Low-Mid-High) is crucial to support the wide range of 5G use cases.
- A wise balance is needed between 5G spectrum assignments for wide geographic areas coverage, local and

vertical usage, and backhauling needs.
- Right spectrum licensing terms, conditions and assignment mechanism are vital to improve connectivity.
- Funding initiatives are important to achieve the connectivity goals.



Eng. Omar Ibrahim
Senior Expert,  Interconnection

Ms. Amira Zakaria Noor
Specialist, International Cooperation Department

Egyptian National Telecom Regulatory Authority
https://tra.gov.eg/en/SitePages/default.aspx

Dr. Richard Majoor
Detecon

https://tra.gov.eg/en/SitePages/default.aspx
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