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1 Executive summary 

1.1 Introduction  

This is the thirteenth quarterly report of the European 5G Observatory for the third quarter of 

2021. 

At the end of October 2021, 5G commercial services were available in twenty-five of the EU-27 

countries. 

Compared to previously communicated results, some progress has been recorded in terms of the 

level of spectrum assignments in the pioneer bands. However, the 5G Action Plan objectives set 

for the three pioneer bands have not been achieved in all Member States yet. At the end of June 

2021, five Member States had made available and assigned spectrum in all three pioneer bands, 

whereas in October 2021 there were seven Member States reporting such progress. 

Auctions have been restarting after the pandemic delays, and only seven Member States have 

failed to assign any pioneer bands to date. 

1.2 Status of 5G deployment in Europe and assessment against the Digital 

Decade targets 

National administrations in the EU have taken measures to facilitate the introduction of 5G over 

the past 5 years which includes national 5G strategies1 and completion of 5G spectrum 

assignments. 

A number of Policy initiatives have been undertaken by the EU to boost the deployment of 5G 

infrastructures and services across the Digital Market such as: 

Á the 5G Action Plan (launched 14 September 2016) 

Á framework conditions set by the European Electronic Communications Code (entered 

into force on 21 December 2018) 

Á the Connectivity toolbox will support Member States with 39 cases of best practices to 

facilitate the deployment of 5G infrastructure by reducing costs and the regulatory 

burden.2  

In March 2021, the European Commission set targets for the digital transformation of the bloc by 

2030 in their Digital Decade announcement.3 

The development of 5G is an important part of the EU Digital Decade and it is expected that 
issues such as 5G rollout and as 5G verticals will be closely monitored.4 As a complementary 

 

 

1 An overview of these strategies can be found in the annex of previous quarterly report versions 
2https://digital-strategy.ec.europa.eu/en/library/connectivity-toolbox-member-states-develop-and-share-roadmaps-
toolbox-implementation  
3 Proposal for a Decision establishing the 2030 Policy Programme ñPath to the Digital Decadeò | Shaping Europeôs digital 
future (europa.eu) 
4 https://digital-strategy.ec.europa.eu/en/library/powerpoint-presentation-policy-programme-path-digital-decade 

https://digital-strategy.ec.europa.eu/en/library/connectivity-toolbox-member-states-develop-and-share-roadmaps-toolbox-implementation
https://digital-strategy.ec.europa.eu/en/library/connectivity-toolbox-member-states-develop-and-share-roadmaps-toolbox-implementation
https://digital-strategy.ec.europa.eu/en/library/proposal-decision-establishing-2030-policy-programme-path-digital-decade
https://digital-strategy.ec.europa.eu/en/library/proposal-decision-establishing-2030-policy-programme-path-digital-decade
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target to ensure that all European households are covered by a Gigabit network, by 2030, the EU 
aims to cover all populated areas by 5G. 
  
The table below summarises the overall performance of EU27 against relevant 5G-related targets 

sourced from EU Policy programmes introduced above.  

Targets: 5G AP; Digital Decade; 
Cybersecurity Toolbox 

Performance/status  

Commercial launch of 5G services at 
least in one major city in all EU 
countries 

 By 2021 there had been commercial 5G launches in all EU 
countries, with two exceptions: Lithuania and Portugal. All 
deployments to date across 25 Member States cover major cities 
and urban areas. 

Uninterrupted 5G wireless 
broadband coverage for all urban 
areas and major roads and railways. 

Based on data collected by the Commission in 2020, the baseline for 
population coverage in the EU is estimated at 14%.5Fragmented 
data is available on coverage of urban areas per MS whereas 
information on 5G coverage of roads and railways is almost non-
existent (exception Finland). 

 ñdigital technologies including 
5Gò.òat the core of new products, 
new manufacturing processes and 
new business modelsò 

The roll out of private 5G networks is still in a relatively early growth 
phase but will be an important contributor to the continued 
productivity of Member States and adoption of new technologies for 
enterprises that will support the ongoing development of the 5G 
ecosystem. 5G verticals appear to be particularly developed in ports, 
whereas in other industries they are at an earlier stage. Most trials 
appear to be occurring within private networks although there are 
some examples of verticals which will run on public networks.. 

 Authorising 5G spectrum bands  The 3.6 GHz band has been most widely assigned. Nineteen out of 
27 Member States have assigned this band. The second most popular 
band is the 700 MHz band, which has been assigned in 17 out of 27 
Member States. The least popular band is the 26 GHz band, which 
has only been assigned in seven Member States. Finally, seven 
Member States have failed to assign any of the pioneer bands. 
A growing trend across Member States is making portions of the C-
Band available to private enterprises, such as the dedicated 100 MHz 
portion available to verticals in Germany or countries such as Sweden 
and the Netherlands enabling sharing of spectrum to support local 
network deployments 

Promoting pan-European multi-
stakeholder trials (5G corridors) 

Twelve "digital cross-border corridors" have been established to 
accommodate live tests of 5G for Cooperative Connected and 
Automated Mobility. In addition, at least eight Member States refer to 
the European deployment of 5G corridors along TEN-T networks in 
the interest of Single Market and cohesion in their recovery plans.6 

5G toolbox implementation A large number of Member States have already taken concrete steps 
to implement the various strategic measures. 7 

 

 

 

5 Percentage of populated areas (i.e. percentage of all places where households are located, including remote areas) with 
coverage by 5G - measured as the total coverage of telecom operators in each country. 
Source: https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118  
6 CZ, ES, IT, LV, EL, LT plans. 
Source: Commission Staff Working Document  
7https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-
cybersecurity  

https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SWD:2021:0247:FIN:EN:PDF
https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-cybersecurity
https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-cybersecurity


Study on ñEuropean 5G Observatory phase IIIò (CNECT/2021/OP/0008). 

 

 

  

8 

 

Overall, 52.7% of pioneer bands have been assigned, with the following breakdown per band: 

Á 700 MHz: 61.1% % assigned and 38.9% not assigned. 

Á 3.6 GHz:: 70.9% assigned, 29.1% not assigned. 

Á 26 GHz: 25.9% assigned, 74.1% not assigned 

1.3 Strategic implications 

Referring to the overall performance of EU27 against relevant 5G related targets, the table below 

outlines major strategic implications based on findings to date. This monitoring and 

recommendations exercise will represent the basis for a full strategic discussion including 

roadmap to be included in the final report: 

Bottlenecks identified Solution/recommendation 

Countries with no commercial 
service launched to date i.e. 
Lithuania and Portugal. 

Investigating the root cause of the issue to launch commercial service 
is a first step to potentially solve it. 
In the case of Portugal, the multi-band spectrum auction took an 
exceptionally long time and only ended on 28 October after 201 days 
of bidding.8 This was after ANACOM had taken measures to speed up 
the process such as increasing minimum bidding increments and 
number of daily bidding rounds. 9 
For Lithuania, the auction for pioneer bands is yet to start.10 The 
regulator RRT expects to announce the frequency auction very soon 
(after signing a memorandum among public sector institutions and 
mobile operators on 5G development)11.  One of the biggest obstacles 
pointed out by the regulator have been the negotiations with bordering 
countries (e.g. Russia) on the release of the priority 3.5 GHz frequency 
band. RRT therefore expects commercial launch is in Vilnius by 202212 
and trials have already been carried out by some operators within 
existing spectrum holdings.13 

As a result of research performed 
at Member State level, the study 
team identified a lack of consistent 
reporting at MS level (for example 
coverage of major roads and 
railways is only reported in 
Finland). 

A part of the solution is already contained in The Policy Programme 
ñPath to the Digital Decadeò which foresees a monitoring mechanism 
for the attainment of the 2030 targets based on key performance 
indicators, defined by the Commission in the DESI on a yearly basis.14, 
15 

 

 

8 https://www.anacom.pt/render.jsp?categoryId=416583 
9 https://www.policytracker.com/blog/the-agony-continues-in-portugals-record-breaking-auction/ and 
https://www.policytracker.com/portugal-raises-over-e560-million-in-longest-ever-auction  
10 https://www.rrt.lt/en/public-and-private-sectors-agreed-on-actions-regarding-5g-connection-in-lithuania/ 
11 https://www.rrt.lt/en/public-and-private-sectors-agreed-on-actions-regarding-5g-connection-in-lithuania/  
12https://kaunas.kasvyksta.lt/2021/10/12/mokslas-ir-it/5g-rysys-lietuvoje-bus-diegiamas-3-etapais-pirmasis-aukcionas-
po-dvieju-savaiciu/ 
13 https://www.telia.lt/pranesimai-spaudai/telia-is-launching-5g-network-in-lithuania  
14 Source: Proposal for a Decision establishing the 2030 Policy Programme ñPath to the Digital Decadeò 
15 For more information regarding 5G targets in the digital decade see: https://digital-strategy.ec.europa.eu/en/policies/5g-
digital-decade  

https://www.policytracker.com/blog/the-agony-continues-in-portugals-record-breaking-auction/
https://www.policytracker.com/portugal-raises-over-e560-million-in-longest-ever-auction
https://www.rrt.lt/en/public-and-private-sectors-agreed-on-actions-regarding-5g-connection-in-lithuania/
https://www.telia.lt/pranesimai-spaudai/telia-is-launching-5g-network-in-lithuania
https://digital-strategy.ec.europa.eu/en/library/proposal-decision-establishing-2030-policy-programme-path-digital-decade
https://digital-strategy.ec.europa.eu/en/policies/5g-digital-decade
https://digital-strategy.ec.europa.eu/en/policies/5g-digital-decade
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A potential bottleneck could be the 
inconsistency in which bands will 
be used (affecting the prevalence 
of vertical rollouts) across member 
states. 

Related to the potential bottleneck highlighted, a recommendation 
regarding the optimal bands identified for sharing and therefore used 
for local/private networks (for industrial applications) could harmonise 
deployment. 

Lack of demand for the 26GHz 
band. 
Further development of 
harmonised approach to spectrum 
sharing for local networks 

Referring specifically to the 26GHz band, there have been differences 
in the way the band has been made available suggesting there is no 
ñuniversal formulaò. Most approaches however take into account the 
use of the band for industrial applications and 5G verticals.16  

17 of 27 Member States are 
involved in the existing 12 cross-
border corridors.  

Upcoming projects (including the support of CEF framework) and 
commitments of Member States in their recovery plans are expected 
to bridge existing gaps. 

Based on the latest NIS report 
(2020), there are visible 
differences in terms of 
implementation maturity for 
different types of individual 
measures.17 

The analysis presented in the report by NIS provides specific 
recommendations (next steps) based on identified findings for each of 
the Toolbox measures, highlighting areas requiring special attention in 
the next phases of the Toolbox implementation and monitoring (both 
at EU and MS level). 

 

1.4 Conclusions and next steps 

This thirteenth quarterly report of the European 5G Observatory for the third quarter of 2021 

provides an overview of recent 5G developments and trends at EU27 level and contextualises 

the main findings in light of international developments. The next steps and updates to be 

presented in the following publication include improvements in terms of indicators and scope of 

information covered for the European and international scoreboards, forecasting activity to 

anticipate EU 27 progress towards the achievement of EU Policy (5G AP and Digital Decade 

Targets):18, consultations with industry representatives and feedback collected from the 3rd 

European 5G Observatory Stakeholder Workshop. 

 

 

16 From a technical perspective this is very much a band used to serve congestion in high capacity density networks as 
well which implies the need for a balanced approach. 
17 https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-
cybersecurity  
18 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SWD:2021:0247:FIN:EN:PDF 

https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-cybersecurity
https://digital-strategy.ec.europa.eu/en/library/report-member-states-progress-implementing-eu-toolbox-5g-cybersecurity
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2 Overview of recent major developments 

Chapter 2 presents a brief (partly visual) summary of EU-27 and overview of comparable 

international trends.  

Focusing on the European dimension, progress has been recorded over the past year to enable 

additional deployments, including spectrum assignments in EU-27. The European Commissionôs 

5G Action Plan (COM (2016) 588) targeted commercial launch of 5G at least in one major city in 

every Member State by the end of 2020 as well as uninterrupted 5G coverage in all urban areas 

and major terrestrial transport paths by 2025. These targets will pave the way towards the new 

ambitious European approach to a digitalised economy and society, presented in the 2030 Digital 

Compass Communication ñThe European way for the Digital Decadeò (COM (2021) 118). 

Specifically for 5G, the Digital Decade strategy sets to achieve 5G coverage of populated areas 

by 2030. 

2.1 Summary of recent developments  

This section outlines developments in both the EU and internationally since the publication of the 

last 5G Observatory Quarterly report in June 2021.  

2.1.1 5G spectrum awards 

In the EU, the vast majority of Member States have assigned at least one band for 5G. In addition, 

the following countries have carried out awards in 5G target bands in the last five months: 

Á July 2021: Spain completed its 700 MHz auction, raising over ú1 billion Euros.19 

Á August 2021: Croatia completed its 700 MHz, 3.6 GHz, and 26 GHz auction. It raised a 

total of ú47.9 million Euros.20 

Á October 2021: Portugal completed its 700 MHz, 900 MHz, 1800 MHz, 2.1 GHz, 2.6 GHz 

and 3.6 GHz spectrum auction, which raised a total of ú566 million Euros.21 

Á October 2021: Malta completed its award of the 3.6 GHz band. This was granted to 

operators through a direct assignment process. 

 

In the EU procedures are being finalised for Romania and Lithuaniaôs 5G auctions. Romaniaôs 

800 MHz, 2.6 GHz and 3.5 GHz qualified to bid stage began in October and the deadline for 

 

 

19 https://5gobservatory.eu/spain-raises-over-1-billion-eur-in-700-mhz-auction/  
20 https://5gobservatory.eu/croatia-completes-5g-spectrum-auction-new/  
21 https://www.policytracker.com/portugal-raises-over-e560-million-in-longest-ever-auction/  

https://5gobservatory.eu/spain-raises-over-1-billion-eur-in-700-mhz-auction/
https://5gobservatory.eu/croatia-completes-5g-spectrum-auction-new/
https://www.policytracker.com/portugal-raises-over-e560-million-in-longest-ever-auction/
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submission is November 15.22 In Lithuania, the regulator released detailed information about their 

award of the 700 MHz band in October. The auction is due to take place in Q1 2022.23 

Internationally, there were also a series of 5G spectrum auctions. The following list details other 

notable 5G auctions that have taken place outside of the EU in the last five months: 

Á July 2021: Canada completed its 3.5 GHz 5G auction, raising a total of ú6 billion Euros.24 

Á October 2021: Norway concluded its 5G auction in the 2.6 GHz and 3.6 GHz bands. It 

raised a total of ú49 million Euros.25 

Á October 2021: The Dominican Republic concluded its 700 MHz and 3.3GHz - 3.4GHz 

band auction, raising a total of ú63 million Euros.26 

Á October 2021: Hong Kong completed its 5G auction in the 600 MHz, 700 MHz, 850 MHz, 

2.6 GHz, and 4.9 GHz bands. It raised a total of ú210 million Euros.27 

 

In the United States, the 3.45 - 3.55 GHz auction is currently in progress. It began on October 

5.28 Furthermore, Brazilôs 700 MHz, 2.3 GHz, 3.5 GHz and 26 GHz auction is due to take place 

November 4.29 

2.1.2 Policy 

In September 2021, the EU Commission announced the Path to the Digital Decade.30 This 

proposal sets out a concrete plan to achieve the previously announced targets in the Digital 

Decade. This proposal sets out various ways of achieving the ambitious digital transformation 

targets set out in the previously announced Digital Decade initiative. This includes the production 

of a report that monitors Member States progress towards Digital Decade targets. 

The development of 5G is an important part of the EU Digital Decade and it is expected that 

issues such as 5G rollout and as 5G verticals will be closely monitored in the Path to the Digital 

Decade. 

There appears to be continued interest in local 5G licensing models. In South Korea, the Ministry 

of Science and ICT (MSIT) announced in October that it is slimming down the review process for 

 

 

22 https://www.ancom.ro/ancom-lanseaza-licitatia-pentru-noi-licen539e-de-spectru-destinat-serviciilor-de-comunica539ii-
mobile_6378  
23 https://www.rrt.lt/en/rrt-announces-an-auction-for-granting-the-right-to-use-radio-frequencies-from-the-700-mhz-radio-
frequency-band/  
24 https://5gobservatory.eu/canada-completed-its-3-5ghz-5g-auction/  
25 https://www.nkom.no/aktuelt/the-norwegian-5g-auction-has-concluded  
26 https://www.commsupdate.com/articles/2021/10/14/dominican-republic-5g-auction-raises-usd74m-claro-altice-share-
the-spoils/  
27 https://www.ofca.gov.hk/en/news_info/press_releases/index_id_2274.html  
28 https://www.fiercewireless.com/regulatory/fcc-3-45-ghz-spectrum-auction-keeps-chugging-price-above-21b  
29 https://www.reuters.com/technology/brazil-sets-5g-mobile-auction-nov-4-says-minister-2021-09-24/  
30 https://ec.europa.eu/commission/presscorner/detail/en/QANDA_21_4631  

https://www.ancom.ro/ancom-lanseaza-licitatia-pentru-noi-licen539e-de-spectru-destinat-serviciilor-de-comunica539ii-mobile_6378
https://www.ancom.ro/ancom-lanseaza-licitatia-pentru-noi-licen539e-de-spectru-destinat-serviciilor-de-comunica539ii-mobile_6378
https://www.rrt.lt/en/rrt-announces-an-auction-for-granting-the-right-to-use-radio-frequencies-from-the-700-mhz-radio-frequency-band/
https://www.rrt.lt/en/rrt-announces-an-auction-for-granting-the-right-to-use-radio-frequencies-from-the-700-mhz-radio-frequency-band/
https://5gobservatory.eu/canada-completed-its-3-5ghz-5g-auction/
https://www.nkom.no/aktuelt/the-norwegian-5g-auction-has-concluded
https://www.commsupdate.com/articles/2021/10/14/dominican-republic-5g-auction-raises-usd74m-claro-altice-share-the-spoils/
https://www.commsupdate.com/articles/2021/10/14/dominican-republic-5g-auction-raises-usd74m-claro-altice-share-the-spoils/
https://www.ofca.gov.hk/en/news_info/press_releases/index_id_2274.html
https://www.fiercewireless.com/regulatory/fcc-3-45-ghz-spectrum-auction-keeps-chugging-price-above-21b
https://www.reuters.com/technology/brazil-sets-5g-mobile-auction-nov-4-says-minister-2021-09-24/
https://ec.europa.eu/commission/presscorner/detail/en/QANDA_21_4631
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companies who want to deploy a local 5G network. This is to encourage the deployment of local 

5G applications such as verticals and private networks.31 

Swedenôs telecommunications regulator PTS on the other hand has expressed interest in a local 

5G license model. It issued a consultation about proposed local 5G licenses in the 3720ï3800 

MHz and 24.25ï25.1 GHz bands.32 

In the EU progress has been made towards harmonising the EMF limits for the deployment of 

IMT base stations, an issue which is particularly relevant for 5G. The Brussels regional 

government approved a higher GSM radiation limit in August, which will enable the rollout of 5G 

in the city. Although this new limit allows for the use of 5G base stations, it is still more restrictive 

than the EU-recommended ICNIRP (International Commission on Non-Ionizing Radiation 

Protection) limit.33 EMF limits in other parts of the country vary by region. 

2.1.3 Commercial launches 

In the EU operators have already launched 5G in all but two countries, and networks are 

continuing to expand. For example, O2 Slovakia launched commercial 5G services in 15 towns 

and cities in September.34  In the richest nations like the USA, Japan, South Korea and China, 

commercial 5G services have been in operation for a couple of years, and 5G is now spreading 

to less developed countries. In Indonesia, despite a small amount of available spectrum, telcos 

Telkomsel and Indosat Ooredoo launched their 5G services in July.35  

Several European mobile operators have announced 5G population coverage numbers. In early 

September, Telekom Germany announced that its 5G network covers 85% of Germanyôs 

population with 5G.36 Furthermore, Irish telco eir announced it now reaches 70% of the countryôs 

population with 5G services.37 Finally, T-Mobile Poland has announced that it covers 25% of the 

countryôs population with 5G.38 

2.2 5G scoreboard 

2.2.1 EU27 

The 5G scoreboard summarises the status of 5G commercial launches, spectrum assignments 

and 5G corridors in EU-27. To date: 

 

 

31 https://www.policytracker.com/south-korea-slims-down-bureaucracy-for-local-5g/  
32 https://pts.se/sv/nyheter/radio/2021/pts-har-tagit-fram-forslag-till-villkor-for-lokala-5g-tillstand/  
33 https://www.policytracker.com/brussels-gets-5g-friendly-emission-limits-for-base-stations/  
34 https://spolocnost.o2.sk/pre-media/o2-pokracuje-v-budovani-5g-siete-naplno-k-pokrytiu-casti-bratislavy-pridalo-14-
novych-lokalit-v-regionoch  
35 https://www.policytracker.com/5g-launches-in-indonesia-amid-spectrum-shortage/  
36 https://www.commsupdate.com/articles/2021/09/01/telekom-reaches-85-of-germans-with-5g/  
37 https://www.eir.ie/pressroom/eirs-5G-network-now-available-to-more-than-70-of-people-in-Ireland/  
38 https://firma.t-mobile.pl/dla-mediow/aktualnosci/informacja-prasowa/2021/09/blisko-230-nowych-stacji-5g-uruchomil-t-
mobile-w-ciagu-ostatnich-dwoch-tygodni.html  

https://www.policytracker.com/south-korea-slims-down-bureaucracy-for-local-5g/
https://pts.se/sv/nyheter/radio/2021/pts-har-tagit-fram-forslag-till-villkor-for-lokala-5g-tillstand/
https://www.policytracker.com/brussels-gets-5g-friendly-emission-limits-for-base-stations/
https://spolocnost.o2.sk/pre-media/o2-pokracuje-v-budovani-5g-siete-naplno-k-pokrytiu-casti-bratislavy-pridalo-14-novych-lokalit-v-regionoch
https://spolocnost.o2.sk/pre-media/o2-pokracuje-v-budovani-5g-siete-naplno-k-pokrytiu-casti-bratislavy-pridalo-14-novych-lokalit-v-regionoch
https://www.policytracker.com/5g-launches-in-indonesia-amid-spectrum-shortage/
https://www.commsupdate.com/articles/2021/09/01/telekom-reaches-85-of-germans-with-5g/
https://www.eir.ie/pressroom/eirs-5G-network-now-available-to-more-than-70-of-people-in-Ireland/
https://firma.t-mobile.pl/dla-mediow/aktualnosci/informacja-prasowa/2021/09/blisko-230-nowych-stacji-5g-uruchomil-t-mobile-w-ciagu-ostatnich-dwoch-tygodni.html
https://firma.t-mobile.pl/dla-mediow/aktualnosci/informacja-prasowa/2021/09/blisko-230-nowych-stacji-5g-uruchomil-t-mobile-w-ciagu-ostatnich-dwoch-tygodni.html
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Á Nearly all EU countries have commercial 5G service 

Á 17 Member States are now involved in 5G cross border corridors. These stimulate the 

use of 5G in transport services.  

Á About 2/3rds of EU countries have assigned the 700 MHz and 3.6 GHz pioneer bands. 

26 GHz band has been less widely deployed. 
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Figure 1: Overview of 5G developments  
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2.2.2 International 

The international version of the scoreboard details status for 5G commercial launches and 

spectrum plans worldwide, including metrics such as ñpeople per base stationò which represents 

the countryôs population divided by the number of base stations deployed. The following 

developments can be highlighted: 

Á  China has nearly 1 million 5G base stations: nine times more than the EU and 18 times 

more than the USA 

Á  South Korea has the most 5G base stations per head of population: 13 times more than 

the EU and 20 times more than the USA 

Á The USA has assigned the most mmWave spectrum: four bands in total, compared to 

one in some of the EU and none in China 

Á All the major economies studied have assigned 5G low band spectrum in 600 MHz or 

700 MHz, except South Korea and Japan. 
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Figure 2: International 5G developments  
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3 Key qualitative developments  

The main focus of the 5G Observatory is to monitor developments in Europe taking into account 

international developments with possible direct or indirect impact on the European market. The 

aim is to understand developments in the space of 5G that might have a strategic impact on 

progress in Europe with regard to the 5GAP, Digital Decade and relevant policy targets which in 

turn affect the link between 5G and growth, employment or the competitiveness of European 

industry. These developments are grouped into the following 3 areas: 

Á Market industry: focusing on updates regarding commercial 5G service launches and 

coverage of networks deployed, international developments, 5G private networks, 

verticals vendors and other topics affecting 5G policy goals (e.g. EMF regulations). 

Á Policy/regulatory: setting the policy context related to 5G developments (Digital 

Decade) including updates on cross-border (5G corridor) initiatives, preparation and 

execution by public authorities of spectrum assignments for 5G, 5G cybersecurity toolbox 

implementation and sustainability aspects. 

Á Research/ innovation: highlighting public funding in support of 5G deployment and R&I 

both at EU and national level, expected to have a significant market impact. 

3.1 Market / industry 

3.1.1 Update on status of commercial launches and frequency usage 

At the end of October 2021, 5G commercial services were available in 25 of the EU-27 

countries.39 The table below provides an overview of commercial launches per operators offering 

5G services across EU-27, detailing their frequency usage and where applicable, highlighting use 

of Dynamic Spectrum Sharing (DSS) technology, network configuration i.e. Non Standalone 

(NSA) vs. Standalone (SA) implementations and announced coverage targets:  

Table 1: Overview of commercial launches 

Country   Summary 
Austria Network operators offering 5G services: T-Mobile, Three and A1 Telekom 

 
T-Mobile - not specified, assumed to be NSA  
 
In March 2019, the operator announced commercial launch using the 3.7 GHz 
band deploying 25 base stations in rural areas. 
 
The operator declared its implementation of Dynamic Spectrum Sharing 
technology. 

 

 

39 Unchanged compared to the previous report at the end of June 2021. 
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Country   Summary 
In May 2021, the operator announced the rollout of the 700 MHz band for 5G 
services in rural areas. By using also the 2100 MHz and 3.7 GHz bands, its 5G 
service covered more than a third of the Austrian population. 
 
Three (Drei) ï planned SA 
 
With a plan to launch commercially in spring 2022, the operator started carrying 
out 5G standalone (SA) trials in Vienna. For this purpose, Drei intends to use 
its spectrum holdings in the 700 and 1500 MHz bands.40 
 
The aim is to be able to connect up to 1 million people and devices to the 
Internet on one square kilometre, in spring 202241. 
 
A1 Telekom ï not specified, assumed to be NSA 
 
In January 2020, A1 Telecom launched its 5G network using the 3.5 GHz band. 
In April 2021, the operator announced that its 5G network covered 3.8 million 
people in both urban and rural parts of the country. 
 

Belgium Network operators offering 5G services: Proximus 
 
Proximus ï not specified, assumed to be NSA 
In April 2020, Proximus launched Belgiumôs first commercial 5G services using 
spectrum in its existing spectrum holdings (2.1 GHz) and within current EMF 
norms specified per region.42 
 

Bulgaria Network operators offering 5G services:  Vivacom, A1, Telenor 
 
Vivacom ï not specified, assumed to be NSA 
 
In September 2020, Vivacom launched the first commercial 5G network in 
Bulgaria in via Dynamic Spectrum Sharing (DSS) technology on the existing 
1800 MHz and 2100 MHz bands. 
 
A1 - not specified, assumed to be NSA 
 
In November 2020, the operator A1 launched its 5G network using 3.6 GHz in 
Sofia.  
 
Telenor - not specified, assumed to be NSA 
 

 

 

40 https://www.rcrwireless.com/20210707/5g/drei-starts-5g-standalone-trials-headquarters-vienna 
https://www.speedtest.net/insights/blog/5g-austria-q1-q2-2021/  
41 The fastest 5G network in the country comes from Drei (in-24.com) 
42 Based on the Proximus 5G coverage map deployments meet EMF norms in Walloon and Flanders regions 

https://www.rcrwireless.com/20210707/5g/drei-starts-5g-standalone-trials-headquarters-vienna
https://www.speedtest.net/insights/blog/5g-austria-q1-q2-2021/
https://news.in-24.com/news/175320.html
https://www.proximus.be/support/en/id_sfaqr_map_network_5g/personal/support/internet/internet-on-the-go/surf-on-5g-4g-or-3g/5g-network-coverage-map.html
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Country   Summary 
Telenor launched in early June 2021 in the bigger cities in Bulgaria on the 
3.6 GHz band.43  

Croatia Network operators offering 5G services: Hrvatski Telekom 
 
Hrvatski Telekom - not specified, assumed to be NSA 
 
Hrvatski Telekomós 5G network is based on the use of Dynamic Spectrum 
Sharing (DSS) technology to make use of the 2100 MHz band, and the newly 
acquired 700 MHz and 3600 MHz bands.44 Its 5G network currently covers 45 
Croatian cities and a population of 1.7 million.45  
 

Cyprus Network operators offering 5G services: Cytamobile-Vodafone  
 
Cytamobile-Vodafone - not specified, assumed to be NSA 
 
Cyta, the first operator in Cyprus to launch commercial 5G services, claimed to 
cover 70% of Cyprusôs population in February 2021 using its assignments in 
the 700 MHz and 3.6 GHz bands.46 
The operator is aiming to reach 98% of the population in 2022. 
 

Czechia 
 

Network operators offering 5G services: Vodafone, O2 (Telefonica), T-
mobile 
 
Czechia already has three of its four major telecom companies in the process 
of rolling out 5G networks using the 3.7 GHz band. O2 is expected to use its 
newly acquired 700 MHz frequencies for national roaming as well as public 
protection and disaster relief services for public emergency and security bodies 
according to CTU. Operators that secured spectrum in the 3400-3600 MHz 
bands, namely Vodafone (NSA, with 20% of population coverage in February 
2021), T-mobile (NSA)47, as well as O2, would have to lease the frequencies to 
support "Industry 4.0" services.48 
 

Denmark Network operators offering  services: TDC, Telenor, Telia Denmark, Hi3G 
Access 
 
TDC - not specified, assumed to be NSA 
 
In September 2020, TDC launched commercial 5G services in the 3.5 GHz 
band in Copenhagen, Odense, Tand Helsingør. Their aim was to achieve 
nationwide (80%) population coverage by the end of September 2020.49   

 

 

43 https://www.telenor.bg/en/news/telenor-bulgaria-received-permit-use-5g-frequencies  
44 https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1533308480063-1f8df429-431f  
45 https://www.t.ht.hr/en/Press/press-releases/5625/Hrvatski-Telekom-s-the-first-in-Croatia-to-launch-5G-roaming.html  
46 https://cyprus-mail.com/2021/02/02/5g-understanding-the-full-value-chain-cyta-ceo/ 
47 5G - T-Mobile.cz 
48 https://www.ctu.eu/press-release-ctu-has-auctioned-frequencies-700-mhz-and-3400-3600-mhz-bands  
49 https://investindk.com/insights/danish-5g-launch-on-7-september-has-huge-commercial-potential  

https://www.telenor.bg/en/news/telenor-bulgaria-received-permit-use-5g-frequencies
https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1533308480063-1f8df429-431f
https://www.t.ht.hr/en/Press/press-releases/5625/Hrvatski-Telekom-s-the-first-in-Croatia-to-launch-5G-roaming.html
https://www.t-mobile.cz/5g
https://www.ctu.eu/press-release-ctu-has-auctioned-frequencies-700-mhz-and-3400-3600-mhz-bands
https://investindk.com/insights/danish-5g-launch-on-7-september-has-huge-commercial-potential
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Country   Summary 
 
Telenor Denmark - not specified, assumed to be NSA 
 
In November 2020, Telenor Denmark activated its 5G network using the 
3.5 GHz band. 
 
Telia Denmark - not specified, assumed to be NSA 
 
In November 2020, Telia launched commercial 5G services using the 3.5 GHz 
band. 
According to the plan, Telia planned to provide 5G coverage to 75% of the 
population by the end of 202250. 
 
Hi3G Access - not specified, assumed to be NSA 
 
In December 2020, Hi3g Access announced the official switch-on of its new 5G 
network using frequencies in the 700 MHz and 1800 MHz bands. In addition, 
the operator acquired spectrum in the 2100 MHz band (1920-1940/2110-
2130 MHz), in the 3.5 GHz band (3.54-3.66 GHz) and in the 26 GHz band 
(26.5-27.5 GHz).51 The operator also announced it expects to complete its 
nationwide network by mid-2022. 

Estonia Network operators offering 5G services: Telia 
 
Telia - not specified, assumed to be NSA52 
 
In November 2020, Telia launched a commercial 5G network using Ericssonôs 
Dynamic Spectrum Sharing technology, enabling Telia to use its existing 
frequencies since the government has not yet auctioned off the 3.6 GHz 
licences for 5G.  
 

Finland Network operators offering 5G services: Elisa Oyj, Telia, DNA 
 
Elisa Oyj ï trialled SA53 
 
The telecom operator Elisa Oyj claims to be the first in the world to launch a 
commercial 5G network and to have the most comprehensive network in 
Finland today54. The first 5G licences were made available in the 3.6 GHz band 
frequencies in autumn 2018. In October 2021, the operator declared that more 
than 60% of population is already living in its 5G network area55. 
 

 

 

50 5G | Everything you need to know about 5G in Denmark | How to get 5G | Telia 
51 https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1533308861084-6bfc1e56-ea0b 
52 Collaboration announced with Nokia for SA implementation. 
Source: https://www.lightreading.com/5g/telia-picks-nokia-for-standalone-5g-core-in-six-markets/d/d-id/764771  
53 Ericsson, Nokia ink new 5G deals with Finnish telco Elisa (rcrwireless.com)  
54 https://elisa.fi/5g/ 
55 5G network in Finland - Elisa 

https://www.telia.dk/netvark/5g/
https://www.lightreading.com/5g/telia-picks-nokia-for-standalone-5g-core-in-six-markets/d/d-id/764771
https://www.rcrwireless.com/20200930/5g/ericsson-nokia-ink-new-5g-deals-with-finnish-telco-elisa
https://elisa.fi/5g/5g-verkko
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Country   Summary 
Telia - not specified, assumed to be NSA56 
 
At the end of 2019, Telia Finland launched 5G services using its 3.5 GHz 
spectrum. In March 2021, its 5G network reached circa 40% of the population.  
 
DNA - not specified, assumed to be NSA 
 
In January 2020, the operator started selling mobile 5G subscriptions using its 
3.5 GHz band. In June 2021, the operator said its 5G network covered 42% of 
the population. 

France Network operators offering 5G services: Bouygues Telecom, Orange, 
SFR, Free 
 
Bouygues Telecom ï planned SA 
 
The operator confirmed the goal of achieving nationwide coverage by the end 
of 2021, while the current roll-out phase relies on the 3.5 GHz and 2.1 GHz 
bands. In 2023, Bouygues plans to switch on its 5G core network, paving the 
way for standalone 5G57. 
 
Orange - planned SA 
 
By March 2021, about 200 municipalities were covered with the operatorôs 
3.5 GHz 5G network. Orange France has planned to launch Standalone 5G 
network for enterprise customers in 2022 and for the retail customers in 202358. 
 
SFR ï not specified, assumed to be NSA 
 
In November 2020, SFR announced the launch of its 5G service using the 
2.6 GHz and 3.5 GHz in the city of Nice. 
 
Free - not specified, assumed to be NSA 
 
In December 2020, Free launched its commercial 5G services thanks to its cell 
sites equipped with 700 MHz and 3.6 GHz frequencies. The operator 
announced its 5G network covers 70% of the population59. 
 
 

Germany Network operators offering 5G services: Deutsche Telekom, Vodafone, 
Telefonica 
 
Deutsche Telekom - not specified, assumed to be NSA 

 

 

56 Collaboration announced with Ericsson for SA implementation. 
Source:https://www.lightreading.com/5g/telia-picks-nokia-for-standalone-5g-core-in-six-markets/d/d-id/764771  
57 Bouygues switches on 5G, squeezing ahead of Orange - Telecoms.com 
58 Orange France to launch standalone 5G networks next year | LTEto5G 
59 Free mobile - 5G network 

https://www.lightreading.com/5g/telia-picks-nokia-for-standalone-5g-core-in-six-markets/d/d-id/764771
https://telecoms.com/507686/bouygues-switches-on-5g-squeezing-ahead-of-orange/
https://www.lteto5g.com/orange-france-to-launch-standalone-5g-networks-next-year/
http://mobile.free.fr/reseau-5G.html
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Country   Summary 
 
The operator plans to cover 90% of Germans by the end of 2021. Deutsche 
Telekom uses spectrum in the 2.1 GHz band to provide customers with 5G 
coverage in less densely populated areas, while the 3.6 GHz band is used in 
large cities. Dynamic Spectrum Sharing is also being deployed. 
 
Vodafone Germany - SA 
 
Vodafone is using the 1800 MHz band to provide 5G in densely populated cities, 
while the 700 MHz range is being deployed in rural areas. The 3.5 GHz band is 
being rolled out in high traffic areas. 
 
Telefonica ï planned SA60 
 
Telefonicaôs 5G network should cover more than 30% of the population by the 
end of 2021 in the 3.6 GHz band. The operator also plans to use the 700 MHz 
and 1800 MHz bands to expand its coverage. In rural areas, the company will 
use Dynamic Spectrum Sharing. The operator expects to reach around 50% of 
the population by the end of 2022 and the whole country by 2025. 
 

Greece Network operators offering 5G services: Wind Hellas, Cosmote, Vodafone 
Greece 
 
Wind Hellas - not specified, assumed to be NSA 
 
In December 2020, the operator announced it switched on its 5G mobile 
network a few days after winning frequencies in the countryôs multi-band 5G 
spectrum auction. 5G-capable frequencies have been assigned in the 700 MHz, 
3.7 GHz and 26 GHz bands were sold, alongside permits for the 2100 MHz 
range.  The operator said its 5G population coverage is expected to exceed 
60% by 2023. 
 
Cosmote ï not specified, assumed to be NSA 
 
Cosmote launched its commercial 5G services in December 2020 in Athens 
Thessaloniki and other Greek cities. The company is aiming to cover over 50% 
of the population by the end of 2021. 
 
Vodafone Greece ï not specified, assumed to be NSA 
 
In January 2021, Vodafone Greece became the third mobile operator to switch 
on its 5G network. The operator plans to cover 40% of the population by March 
2022. 
 

 

 

60https://www.telefonica.de/news/press-releases-telefonica-germany/2021/03/5g-for-30-percent-of-the-population-in-
2021-5g-standalone-in-preparation-telefonica-deutschland-o2-launches-5g-expansion-turbo.html 
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Country   Summary 
Hungary Network operators offering 5G services: Magyar Telekom, Telenor, and 

Vodafone 
 
Magyar Telekom ï not specified, assumed to be NSA 
 
In April 2020, the operator launched commercial 5G mobile network services in 
partnership with Ericsson.  
 
Telekom uses the 3.6 GHz , 2100 and 700 MHz frequency bands61 
 
Telenor - not specified, assumed to be NSA 
 
The most recent operator to launch commercial 5G, Telenor used its 700 MHz 
and 3600 MHz bands acquired in 2020.62 
 
Vodafone Hungary - not specified, assumed to be NSA 
 
In October 2019, Vodafone Hungary launched a commercial 5G service limited 
to Budapest, using its existing 3.5 GHz spectrum and ahead of Hungaryôs 
March 2020 license auction where it won additional 3.5 GHz frequencies plus a 
700 MHz license. 
 

Ireland Network operators offering 5G services: Vodafone, Eir, Three Ireland 
 
Vodafone Ireland - not specified, assumed to be NSA 
 
In August 2019, Vodafone Ireland launched 5G services in selected areas of 
five Irish cities using the 3.5 GHz band. 
 
Eir - not specified, assumed to be NSA 
 
In December 2019, Eir launched its 5G service using the 3.5 GHz band. The 
operator declares its 5G network covers over 70% of the population63. 
 
Three Ireland - not specified, assumed to be NSA 
 
In September 2020, Three Ireland launched commercial 5G services with 
Ericssonôs equipment using the 3.7 GHz band.   
 

Italy Network operators offering 5G services: Vodafone, Telecom Italia (TIM), 
Windtre, Fastweb, Iliad Italia  
 
Not specified, assumed to be NSA 

 

 

61 https://www.telekom.hu/lakossagi/english/customer-centre/coverage  
62 https://bbj.hu/business/tech/telco/telenor-to-have-several-hundred-5g-bases%C2%A0by-yearend  
63 5G | 5G Ireland | Ireland's Best 5G Network - eir.ie 

https://www.telekom.hu/lakossagi/english/customer-centre/coverage
https://bbj.hu/business/tech/telco/telenor-to-have-several-hundred-5g-bases%C2%A0by-yearend
https://www.eir.ie/5G/
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Country   Summary 
 
Italy has four operators with active 5G services. TIM recently announced a 5G 
cloud network and WindTre extended 5G dynamic spectrum sharing (DSS) to 
93% of the country. Network/infrastructure sharing agreements have been 
announced between WINDTRE and Fastweb, and TIM and Vodafone.64 
 

Latvia Network operators offering 5G services: LMT, Tele2 
 
Not specified, assumed to be NSA 
 
For their initial 5G deployment, both operators Tele2 and LMT relied on 3.5GHz 
spectrum.65 
 

Luxembourg Network operators offering 5G services: Orange, Tango, Post 
Luxembourg 
 
Not specified, assumed to be NSA 
 
Three operators, Orange, Tango and Post use the 700 MHz and 3.6Ghz 
frequencies to operate their 5G networks.66 
 

Malta Network operators offering 5G services: Melita 
 
Melita - not specified, assumed to be NSA 
 
In May 2021, Melita launched Maltaôs first 5G network nationwide. Melita 5G 
uses Band 1 and Band 78.67 

Netherlands Network operators offering 5G services: VodafoneZiggo, T-Mobile and 
KPN 
 
VodafoneZiggo - not specified, assumed to be NSA 
 
In April 2020 launched its 5G network. In partnership with Ericsson, the operator 
implemented 5G services via its antennas and Dynamic Spectrum Sharing 
technology, using 800/1800/2100/2600 MHz bands. 
 
T-Mobile - not specified, assumed to be NSA 
 

 

 

64 https://www.speedtest.net/insights/blog/5g-italy-q2-2021/ 
65https://developingtelecoms.com/telecom-business/market-reports-with-buddecom/11633-latvian-regulator-approves-
spectrum-sharing-to-facilitate-5g-
deployment.html?utm_source=related_articles&utm_medium=website&utm_campaign=related_articles_click  
66https://smc.gouvernement.lu/fr/actualites.gouvernement+fr+actualites+toutes_actualites+communiques+2020+07-
juillet+22-resultats-5g.html 
https://business.post.lu/particuliers/mobile/5g  
67 https://www.melita.com/help/mobile/5g/which-frequency-bands-does-5g-use/  

https://www.speedtest.net/insights/blog/5g-italy-q2-2021/
https://developingtelecoms.com/telecom-business/market-reports-with-buddecom/11633-latvian-regulator-approves-spectrum-sharing-to-facilitate-5g-deployment.html?utm_source=related_articles&utm_medium=website&utm_campaign=related_articles_click
https://developingtelecoms.com/telecom-business/market-reports-with-buddecom/11633-latvian-regulator-approves-spectrum-sharing-to-facilitate-5g-deployment.html?utm_source=related_articles&utm_medium=website&utm_campaign=related_articles_click
https://developingtelecoms.com/telecom-business/market-reports-with-buddecom/11633-latvian-regulator-approves-spectrum-sharing-to-facilitate-5g-deployment.html?utm_source=related_articles&utm_medium=website&utm_campaign=related_articles_click
https://smc.gouvernement.lu/fr/actualites.gouvernement+fr+actualites+toutes_actualites+communiques+2020+07-juillet+22-resultats-5g.html
https://smc.gouvernement.lu/fr/actualites.gouvernement+fr+actualites+toutes_actualites+communiques+2020+07-juillet+22-resultats-5g.html
https://business.post.lu/particuliers/mobile/5g
https://www.melita.com/help/mobile/5g/which-frequency-bands-does-5g-use/
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Country   Summary 
In July 2020, the operator launched its initial 5G network based on its new 
700 MHz spectrum band. The operator declares that 90% of the inhabitants of 
the Netherlands live in T-Mobile's 5G coverage area68. 
 
KPN - not specified, assumed to be NSA 
 
In July 2020, the KPN launched its initial 5G network based on its new 700 MHz 
spectrum, similarly to T-Mobile. 
 

Poland Network operators offering 5G services: Polkomtel, T-mobile, Orange and 
Play 
 
Polkomtel - not specified, assumed to be NSA 
 
In May 2020, the operator launched the countryôs first commercial 5G mobile 
network in the 2.6 GHz band. It covers over 13 million people and is available 
in each of the provinces in almost 400 cities69. 
 
Orange Poland - not specified, assumed to be NSA 
 
In July 2020, the operator launched 5G services using the 2.1 GHz band. 
 
Play - not specified, assumed to be NSA 
 
In June 2020, the operator launched its commercial 5G services using the 
2.1 GHz band. 
 
T-mobile - not specified, assumed to be NSA 
 
The last operator to launch commercial service was T-Mobile using the 
2100 MHz band.70 
 

Romania Network operators offering 5G services: Vodafone, Digi, Orange 
 
Not specified, assumed to be NSA 
 
Vodafone, Digi and Orange all launched their commercial 5G services between 
June and November 2019. ANCOM reports that commercial 5G services 
available today in Romania use the bands 3400 ï 3800 MHz and, starting with 
2021, the band 2100 MHz also.71 
 

Slovakia Network operators offering 5G services: Slovak Telecom and Orange 
 

 

 

68 T-Mobile's 5G, fast and stable internet | T-Mobile 
69 Polkomtel Sp. z o.o. | About the Company (plus.pl) 
70 https://www.commsupdate.com/articles/2020/06/09/t-mobile-poland-switches-on-5g/  
71 https://infocentru.ancom.ro/en/5g-commercial-services/#1610545667815-05466d39-5b8e 

https://www.t-mobile.nl/mobiel/netwerk/5g
https://www.plus.pl/news/ospolce#produkty_i_uslugi
https://www.commsupdate.com/articles/2020/06/09/t-mobile-poland-switches-on-5g/
https://infocentru.ancom.ro/en/5g-commercial-services/#1610545667815-05466d39-5b8e
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Country   Summary 
Slovak Telekom - not specified, assumed to be NSA 
 
In December 2020, Slovak Telecom launched commercial 5G services utilising 
15 MHz of frequencies in the 2.1 GHz band, in combination with LTE spectrum. 
 
Orange - Not specified, assumed to be NSA 
 
In May 2021, Orange launched its 5G network using 3.5 GHz spectrum and 
Massive MIMO equipment. 
 

Slovenia Network operators offering 5G services: Telekom Slovenije  
 
Telekom Slovenije - Not specified, assumed to be NSA 
 
In July 2020, Telekom Slovenije launched the first commercial 5G network in 
Slovenia. Ericsson announced that Telekom Slovenije is using its Radio Access 
Network (RAN) and Cloud Core solutions for its 5G commercial rollout. Ericsson 
also assisted with a software installation to existing Ericsson Radio System and 
packet core equipment, enabling spectrum sharing between 4G and 5G on 
2.6 GHz FDD spectrum. At the moment, Telekom Slovenijeôs 5G network 
covers 33% of mobile users nationwide.72 
 

Spain Network operators offering 5G services: Vodafone Spain, Telefonica, 
Orange and MasMovil 
 
Vodafone Spain - Not specified, assumed to be NSA 
 
In June 2019, Vodafone Spain launched its commercial 5G services at 3.7 GHz. 
In April 2021, its network was covering 50% of the population. 
 
Telefonica- Not specified, assumed to be NSA 
 
In September 2020, the operator announced the switch-on of its 5G network, 
which uses 3.5 GHz spectrum, alongside with reframed 1800 MHz and 2.1 GHz 
frequencies. Currently, the network covers 80% of the Spanish population73. 
 
Orange - NSA 
 
In September 2020, Orange Spain launched 5G mobile services using the 
3.5 GHz band in specific parts of 5 cities (Madrid, Barcelona, Valencia, Seville 
and Malaga). In 2022, coverage is expected to reach 90% through a 
combination of NSA 5G architecture and Dynamic Spectrum Sharing 
technology. The Ericsson Radio System, delivering Massive MIMO, powers the 
3.6 GHz 5G network in Madrid and Barcelona. Ericsson also supplies Orange 

 

 

72 Telekom Slovenijeôs 5G Network Upgraded (total-slovenia-news.com) 
73 Telefonicaôs 5G network already reaches 80% of the Spanish population (rcrwireless.com) 

https://www.total-slovenia-news.com/business/8448-telekom-slovenije-s-5g-network-upgraded
https://www.rcrwireless.com/20210421/5g/telefonica-5g-network-already-reaches-80-spanish-population


Study on ñEuropean 5G Observatory phase IIIò (CNECT/2021/OP/0008). 

 

 

  

28 

 

Country   Summary 
Spain with a 5G evolved Packet Core to support the 5G New Radio non-
standalone 5G network. 
 
MasMovil - NSA 
 
In September 2020, Grupo MasMovil became the fourth Spanish operator to 
launch 5G services. Besides its 80 megahertz of spectrum in the 3.5 GHz band, 
the operator entered into an agreement with Orange Spain which gives 
Masmovil access to Orange Spainôs entire 5G network thanks to a ñvirtual active 
sharing modeò until 2028.74 
 

Sweden Network operators offering 5G services: Tele2, Telia Sweden, Tre and 
Telenor 
 
Tele2 - Not specified, assumed to be NSA 
 
In May 2020, Tele2 launched its 5G network using 80 MHz of the 3.6 GHz 
spectrum band. 
 
Telia Sweden - Not specified, assumed to be NSA 
 
In May 2020, Telia Sweden announced the activation of its 5G network in 
Stockholm, using its existing 700 MHz spectrum. 
 
Tre - Not specified, assumed to be NSA 
 
In June 2020, Tre Sweden announced the commercial launch of 5G services 
using frequencies in the 2.6 GHz band.75 
 
Telenor - Not specified, assumed to be NSA 
 
In October 2020, Telenor Sweden launched commercial 5G service with 
80 MHz of spectrum in the 3.7 GHz band.76 The operator expects to cover with 
its 5G network 99% of Swedenôs population by 2023. 
 

 

3.1.2 Coverage of commercial 5G 

Although the initial focus of earlier EU initiatives such as the 5G Action Plan was on promoting 

and monitoring 5G deployment, in the EU Digital Decade initiative this has now shifted to 5G 

coverage as more Member States launch commercial services. Good 5G coverage will drive the 

 

 

74 https://www.rcrwireless.com/20210907/5g/masmovil-5g-network-reaches-553-towns-cities-across-spain 
75 https://www.lightreading.com/5g/telia-tele2-and-three-trumpet-swedish-5g-launches/d/d-id/759904  
76 https://www.rcrwireless.com/20201030/5g/telenor-launches-5g-stockholm-targets-nationwide-coverage-by-2023  

https://www.rcrwireless.com/20210907/5g/masmovil-5g-network-reaches-553-towns-cities-across-spain
https://www.lightreading.com/5g/telia-tele2-and-three-trumpet-swedish-5g-launches/d/d-id/759904
https://www.rcrwireless.com/20201030/5g/telenor-launches-5g-stockholm-targets-nationwide-coverage-by-2023
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digital transformation in all sectors of the economy and society with 5G vertical services playing 

an important part.  

The Commissionôs first 5G coverage goal was the 5G Action Plan, announced in 2016. It said all 

urban areas and major terrestrial transport paths should have uninterrupted 5G coverage by 

2025. In 2021, the Digital Decade communication set further specific targets for 5G coverage, 

saying all populated areas and main transport paths are to be covered by 5G by 2030. The 

Commission defines populated areas as the ñpercentage of all places where households are 

located, including remote areasò.77 

According to data collected by the Commission in 2020, the baseline for 5G coverage in the EU 

was 14% of populated areas at the time when the Digital Decade announcement was first made 

in March 2020. For a breakdown by member state see the graph below. 

It is important to note that at the time this graph was produced, only half of the Member States 

had begun their 5G network deployment. This has improved significantly, and as of October 2021, 

all but two Member States have launched commercial 5G services. Therefore, the current figure 

is likely to be higher.78 

 

Figure 3: 5G coverage (% of populated areas) by Member State, 2020 

Source: EC  

 

 

77 SWD(2021) 247 final 

Staff working document on the policy programme: a path to the digital decade: https://digital-

strategy.ec.europa.eu/en/library/staff-working-document-policy-programme-path-digital-decade 
78 Updates compared to the baseline set by the estimates below are reported (where data is available) per Member State 
in Error! Reference source not found. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD%3A2021%3A247%3AFIN&qid=1631759571425
https://digital-strategy.ec.europa.eu/en/library/staff-working-document-policy-programme-path-digital-decade
https://digital-strategy.ec.europa.eu/en/library/staff-working-document-policy-programme-path-digital-decade
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3.1.3 International developments 

Although the 5G Observatory primarily tracks developments in EU countries, it also follows 

significant international developments in the 5G sector. It is important to note that most of the 

figures collected on the number of 5G base stations are provided by governments, but in some 

cases such as the USA and Japan, they are based on market research estimates. It is possible 

that some market-based estimates are not entirely up to date or accurate. However, they allow 

for a good overview of the state of 5G deployment internationally. 

Globally, South Korea is the clear leader in 5G deployment. According to the countryôs 

Communication Agency, it now has 162,099 5G base stations.79 If we take into account the 

countryôs population, this equals 319 people per one 5G base station. Following South Koreaôs 

lead is China, which has now deployed 916,000 base stations. Despite Chinaôs significant 

population size, this works out to 1531 people per base station. The EU ranks just ahead of the 

US, with 105,993 base stations. This works out to 4224 people per base station. 

In terms of assigned 5G spectrum, the 3.6 GHz band has proven to be the most used 5G band 

globally. All four countries in this comparison have assigned this valuable mid-band spectrum. 

The 28 GHz band is also well adopted, and it has been assigned in South Korea, Japan, and the 

USA. In the EU the situation is a little more complex as each country assigns their own spectrum. 

However, most countries have assigned at least the 3.6 GHz band for 5G deployment, while only 

7 EU MS have assigned the 26 GHz band for which the demand has been lowest so far. See the 

spectrum assignment chart in 3.2.3 to see the full breakdown on a country-by-country basis. 

  

 

 

79 Source: Korea Communications Agency https://en.yna.co.kr/view/AEN20210927001500320 

https://en.yna.co.kr/view/AEN20210927001500320
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Figure 4: International developments ï overview  

 

China80 
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Japan82 

 

USA83 

 

EU 

 

5G Mode6 NSA/SA NSA/SA NSA84 NSA NSA/SA 

Approximate 

number of 

5G base 

stations 

916,000 162,000 50,000 50,000 106,000 

Population 1,402,000,000 51,780,000 125,800,000 329,500,000 447,706,000 

People per 

base station 
1531 319 2516 6590 4224 

5G target 

bands 

assigned 

700 MHz 
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3.6 GHz 

3.6 GHz 

28 GHz 

3.6 GHz 

3.6 - 4.1 GHz 

4.5 GHz 

28 GHz 

600 MHz 

2.5 GHz 

3.45 - 3.55GHz 

3.5 GHz 

3.7 - 3.98 GHz 

24 GHz 
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39 GHz 

47 GHz 

700 MHz 
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26 GHz85 

 

 

80 Source: Global Times Jul 13, 2021: https://www.globaltimes.cn/page/202107/1228513.shtml 
81 Source: Korea Communications Agency https://en.yna.co.kr/view/AEN20210927001500320 
82 Source: 5G Observatory June 2021 
83 Source: International Business Strategies Inc. https://www.wsj.com/articles/u-s-vs-china-in-5g-the-battle-isnt-even-

close-11604959200#refreshed 
84 KDDI due to launch SA at end of 2021: KDDI Presentation to 8th 5G Global Event, Oct 14-15 2021 
85 Note: Spectrum assignments differ by country. See spectrum assignment chart in 3.2.3 for full EU breakdown of 

assignments 

https://www.globaltimes.cn/page/202107/1228513.shtml
https://en.yna.co.kr/view/AEN20210927001500320
https://www.wsj.com/articles/u-s-vs-china-in-5g-the-battle-isnt-even-close-11604959200#refreshed
https://www.wsj.com/articles/u-s-vs-china-in-5g-the-battle-isnt-even-close-11604959200#refreshed
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Indicative 5G 

subscriber 

numbers86 

166 million 

(China Mobile 

only; source: 

China Mobile 

Research 

Institute) 
173 million 

(source: 

Ericsson 2020) 

17 million 

(source: 5G 

Forum, 

Korea)  

14.19 million 

(source: 

japantimes) 

15.8 million (in  

Dec 2020; source: 

Insider 

Intelligence) 
14 million 

(including 

Canada; source: 

Ericsson 2020) 

8 million 

(source: 

Ericsson 

2020) 

 

3.1.4 5G Verticals (& trials)  

3.1.4.1 Overview 

Whereas previous generations of mobile technologies primarily focused on human 

communication, including voice, data, and the internet, 5G has the ability to provide services for 

a range of industries where mobile telecoms has so far had little purchase. Because 5G features 

low latency and high speeds, it is well suited to enter the so-called ñverticalò markets such as 

industrial and agricultural automation, the automotive industry, transport and healthcare. Early in 

the development of 5G/IMT-2020, the ITU identified 5G as a ñkey driverò for industrial and societal 

changes. 

The 3GPP standardisation body released the first 5G specification in 2017 (Release 15). After 

the release of Release 15, focus quickly turned to optimising 5G for vertical domains in Release 

16, which is informally referred to as ó5G Phase 2ô. 

In June 2020, Release 16 was published, focussing on the verticalsô needs. Enhancements were 

made to 5G System enablers for verticals including industrial automation, including time sensitive 

communication (TSC), Ultra Reliable and Low Latency Communication (URLLC) and Non-Public 

Networks (NPNs). Enhancements were also made to Cellular Internet of Things (CIoT) and 

support for 5G system Vehicle-to-Everything (V2X) communication. 

3.1.4.2 5G verticals in the EU 

With the announcement of the EU Digital Decade policy initiative, the EU Commission has put 

emphasis on the importance of the digital transformation of business. The communication outlines 

that 5G will play an important part in this transformation. It states, ñdigital technologies including 

 

 

86 Sources for subscriber numbers: Ericsson 2020 = figures for this year given in  Ericsson mobility Report June 2021 
p34; China -  Deng Wei, China Mobile Research Institute, Presentation to 8th 5G Global Event, Oct 14-15 2021; Korea - 
Prof. HyeonWoo LEE, DanKook Univ. Korea, Presentation to 8th 5G Global Event, Oct 14-15 2021; Japan - Figure from 
March 2021 given in this article: https://www.japantimes.co.jp/news/2021/07/19/business/tech/tv-airwave-5g/, USA - From 
https://www.emarketer.com/content/5g-us-mobile-network-users-overview-2021 

https://www.ericsson.com/4a03c2/assets/local/mobility-report/documents/2021/june-2021-ericsson-mobility-report.pdf
https://www.japantimes.co.jp/news/2021/07/19/business/tech/tv-airwave-5g/
https://www.emarketer.com/content/5g-us-mobile-network-users-overview-2021
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5G, the Internet of Things, edge computing, Artificial Intelligence, robotics and augmented reality 

will be at the core of new products, new manufacturing processes and new business models 

based on fair sharing of data in the data economy.ò 

In Europe, trials of 5G verticals have been encouraged through the 5G Public Private Partnership 

project (5G PPP) which is funded by European Union research funding grants totalling ú700m 

matched by ú3.5bn of private investment between 2014-2020. 

Furthermore, the 5G-PPP Vertical Engagement Task Force (VTF) has been established to 

coordinate and monitor activities related to working with vertical sector. The vertical sectors 

considered by 5G-PPP VTF are: 

Á Automotive 

Á Manufacturing 

Á Media 

Á Energy 

Á E-Health 

Á Public safety 

Á Smart cities 

 

3.1.4.3 5G vertical spectrum: Do we need dedicated spectrum? 

The licensing model (or models) needed for 5G verticals is on an ongoing debate in the spectrum 

management world. 

Some stakeholders argue in favour of dedicated spectrum, but there are also arguments against 

this. The mobile industry association, the GSMA, has warned87 that doing so runs a serious risk 

of fragmenting the already-scarce 5G spectrum. This makes it harder for operators to achieve 

contiguous blocs ï which will then have a result in reduced speeds and quality of service 

(QoS). Dedicating spectrum to verticals may also result in under-utilisation of 5G frequencies, as 

those frequencies cannot be reallocated dynamically to accommodate fluctuations in traffic. 

However, recently a trend has been appearing. An increasing number of countries are adopting 

a local licensing model for dedicated spectrum for 5G verticals. Germany was the first country to 

decide to reserve the 3700 ï 3800 MHz to verticals. This may be because of the potential benefits 

for industrial companies, which account for about 20% of the countryôs GDP.88 

In total 10 EU countries have proposed a local licensing model. Belgium, Sweden, and the 

Netherlands proposed a similar approach to Germany. In a slightly different 

 

 

87 https://www.gsma.com/spectrum/resources/mobile-networks-for-verticals/ 
88 https://www.statista.com/statistics/295519/germany-share-of-economic-sectors-in-gross-domestic-product/  

https://www.statista.com/statistics/295519/germany-share-of-economic-sectors-in-gross-domestic-product/
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approach, France89 has offered frequencies in the 2600 TDD MHz band to businesses. 90  The 

airport operator Hub One, for instance, has been granted a 10-year 4G and 5G license by the 

regulator in February 2020 to be used in Parisôs airports. Air France will also benefit from 

HubOneôs licence. 91 

In Asia, the notion of 5G private networks has some traction. In Japan92  a significant number of 

major companies have already acquired a spectrum licence.93  The countryôs communications 

ministry started to issue licences for the deployment of local 5G networks in 3.7 GHz, 26 GHz 

and 28 GHz frequency bands as early as December 2019. In South Korea, the Ministry will offer 

100 MHz in the 4.7 GHz band and 600 MHz in the 28 GHz band later this year for campus 

networks at a fee of up to USD 88 per block. 94 

In the US, the FCC is hoping that itôs three tier CBRS (Citizens Broadband Radio Service) will 

allow enterprises to deploy private 4G and 5G networks and verticals. Agricultural equipment 

manufacturer John Deere has already announced plans to use its CBRS spectrum to install a 

private 5G network in its factories.95 

Nevertheless, the vast majority of the countries who have already auctioned the 3.5 GHz band 

did not reserve frequencies for enterprises. In these markets, verticals will have to rely either on 

unlicensed spectrum, or secondary access to mobile spectrum. Unlicensed spectrum may prove 

to be successful for certain private network scenarios, but mission critical applications are wary 

of unlicensed spectrum, which could have severe interference issues from other users. 

The 3.8 ï 4.2 GHz band is starting to gain traction as a solution for the current inconsistent 

approach to dedicated 5G vertical spectrum. Japan was the first country to assign 3.8 ï 4.2 GHz 

for 5G, followed by the UK which released96 the band in 2019 exclusively for local private and 

shared networks. The European Radio Spectrum Policy Group (RSPG) has published a 

consultation recommending member states to explore the use of the 3.8 ï 4.2 GHz band for 5G 

verticals.97 Developments surrounding this band could have profound impacts on the 

development of 5G verticals. 

 

 

89 https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-
band/ 
90 https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-

band/  
91 https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-

band/  
92 https://www.policytracker.com/japan-awards-its-first-commercial-licences-for-local-5g/  
93 https://www.policytracker.com/japan-awards-its-first-commercial-licences-for-local-5g/  
94 https://www.policytracker.com/south-korea-to-allocate-local-5g-spectrum-for-the-first-time/  
95 https://www.fiercewireless.com/private-wireless/john-deere-foresees-private-5g-at-its-factories-worldwide  
96 https://www.policytracker.com/ofcom-makes-3-8-4-2-ghz-available-for-private-networks/ 
97 https://www.policytracker.com/3-8-4-2-ghz-gains-momentum-after-rspg-backing/  

https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-band/
https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-band/
https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-band/
https://www.policytracker.com/air-france-gets-access-to-spectrum-for-business-lte-and-hopes-for-harmonised-5g-in-c-band/
https://www.policytracker.com/japan-awards-its-first-commercial-licences-for-local-5g/
https://www.policytracker.com/japan-awards-its-first-commercial-licences-for-local-5g/
https://www.policytracker.com/south-korea-to-allocate-local-5g-spectrum-for-the-first-time/
https://www.fiercewireless.com/private-wireless/john-deere-foresees-private-5g-at-its-factories-worldwide
https://www.policytracker.com/3-8-4-2-ghz-gains-momentum-after-rspg-backing/
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3.1.4.4 Trends  

The 5G Observatory has been tracking the announcements of 5G trials in Europe and 

Internationally since 2018. The initial purpose of this was to monitor progress toward the 5G 

Action Plan. However, as commercial 5G networks have now launched in almost all EU-27 

countries and the EU Digital Decade has realigned policy priorities the 5G Observatory will now 

focus on vertical trials. 

5G verticals are still in the early growth phase. 3GPP Release 16, which specifically focused on 

5G vertical needs was only finalised in early 2020. Furthermore, Release 17, which will also 

introduce new features for 5G verticals, is still in development. Some industry stakeholders have 

referenced this as a potential reason for the slow development of 5G verticals, particularly when 

compared to the rollout of commercial 5G. Furthermore, the pandemic may have also contributed 

to delays. 

5G verticals appear to be particularly developed in ports. Several countries have now extensively 

tested 5G vertical integration in ports and harbours. Notable examples include:  

Á Germany: The Hamburg Port Authority, Deutsche Telekom and Nokia have conducted 

an 18-month field test at the ósmart seaportô in Hamburg, Germany. This test focussed on 

the integration of 5G in traffic and infrastructure control.98 

Á Belgium: Proximus and the Port of Antwerp have announced a 6-month trial of a private 

5G network.99 

Á Belgium: Port of Zeebrugge and Citymesh have launched a private 5G network in the 

Port of Zeebrugge. In the first phase, this involved connectivity for tugboats, air pollution 

detectors and cameras and quay sensors.100 

Á Estonia: Tallinn, Telia, Ericsson and Intel have created a 5G test and exploration area in 

the Port of Tallinn. This trial enabled internet connectivity for commercial cruise ship 

passengers while in port.101 

Á Spain: Telefónica and APM Terminals have trialled 5G at the port of Barcelona. This test 

included connecting cranes, vehicles and people.102 

 

 

98 https://www.telekom.com/en/media/media-information/archive/port-of-hamburg-is-ready-for-5g-574536  
99 https://www.proximus.com/news/2020/20200205-Proximus-and-Port-of-Antwerp-are-preparing-for-the-port-s-digital-

transformation-by-developing-a-private-5G-network-.html  
100 https://citymesh.com/en/news/port-of-zeebrugge-accelerates-innovation-by-investing-in-a-5g-network  
101 https://www.ericsson.com/en/cases/2017/5g-telia-tallink  
102 https://enterpriseiotinsights.com/20210311/channels/news/telefonica-apm-terminals-to-deploy-5g-and-c-v2x-port-of-

barcelona?utm_campaign=20210311%20Enterprise%20IoT%20NewsletterThurs&utm_medium=email&utm_source=El

oqua  

https://www.telekom.com/en/media/media-information/archive/port-of-hamburg-is-ready-for-5g-574536
https://www.proximus.com/news/2020/20200205-Proximus-and-Port-of-Antwerp-are-preparing-for-the-port-s-digital-transformation-by-developing-a-private-5G-network-.html
https://www.proximus.com/news/2020/20200205-Proximus-and-Port-of-Antwerp-are-preparing-for-the-port-s-digital-transformation-by-developing-a-private-5G-network-.html
https://citymesh.com/en/news/port-of-zeebrugge-accelerates-innovation-by-investing-in-a-5g-network
https://www.ericsson.com/en/cases/2017/5g-telia-tallink
https://enterpriseiotinsights.com/20210311/channels/news/telefonica-apm-terminals-to-deploy-5g-and-c-v2x-port-of-barcelona?utm_campaign=20210311%20Enterprise%20IoT%20NewsletterThurs&utm_medium=email&utm_source=Eloqua
https://enterpriseiotinsights.com/20210311/channels/news/telefonica-apm-terminals-to-deploy-5g-and-c-v2x-port-of-barcelona?utm_campaign=20210311%20Enterprise%20IoT%20NewsletterThurs&utm_medium=email&utm_source=Eloqua
https://enterpriseiotinsights.com/20210311/channels/news/telefonica-apm-terminals-to-deploy-5g-and-c-v2x-port-of-barcelona?utm_campaign=20210311%20Enterprise%20IoT%20NewsletterThurs&utm_medium=email&utm_source=Eloqua
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5G verticals in other industries appear to be in an earlier stage. Various trials are taking place in 

the transport and automotive sector, although these are mostly early-stage tests and 

demonstrations. Examples include:  

Á Germany: Nokia and Deutsche Bahn are testing 5G for autonomous trains and rail 

operations.103 

Á Norway: Ericsson, Telia and the Norwegian University of Science and Technology have 

carried out a demonstration of a 5G autonomous ferry.104 

From the verticals the 5G Observatory has been tracking, most appear to be occurring within 

private networks. See the private network subchapter for more on this (3.1.5), including country 

by country examples of private networks and their associated vertical trials. 

There are, however, some verticals which will run on public networks. An example of this is both 

Deutsche Telekom105 and Vodafone106 Germanyôs recent announcement of 5G plans for the BMW 

iX car. This integration allows drivers to use 5G connectivity in their cars. 

3.1.5 5G private networks 

The section on 5G private networks focuses on the EU countries that are deploying commercial 

private 5G networks. Private networks are best defined as those networks that are not typically 

utilised by consumers (for mobile voice and data services) but use network elements and 

resources to provide dedicated secure services to private enterprises such as factories, plants, 

large campuses, ports and airports. The architecture models can vary from completely private 

networks (all network elements owned and operated by the enterprise), through to a hybrid 

approach whereby a managed service provider or public operators provide access to their 

network infrastructure assets and/or spectrum. The diagram below has been extracted from the 

5G Alliance for Connected Industries and Automation (5G-ACIA) which shows the different private 

cellular network architecture options that can be implemented in non-public network scenarios 

(primarily aimed at industrial networks). 

 

 

103 https://www.nokia.com/about-us/news/releases/2019/12/12/nokia-wins-deutsche-bahn-tender-to-deliver-and-test-the-

worlds-first-5g-based-network-for-automated-rail-operation/  
104  https://www.teliacompany.com/en/news/news-articles/2019/telia-tests-5g-powered-autonomous-vessels/  
105 https://www.telekom.com/en/media/media-information/archive/bmw-group-and-telekom-launch-in-car-5g-and-

personal-esim-networking-options-635058?utm_source=TelecomTV&utm_campaign=08af352555-

EMAIL_CAMPAIGN_2021_09_03_05_32&utm_medium=email&utm_term=0_6197c572c4-08af352555-162269693  
106 https://www.press.bmwgroup.com/global/article/detail/T0341435EN/bmw-group-and-vodafone-integrate-5g-and-

personal-esim-networking-into-a-vehicle-for-the-first-time?language=en  

https://www.nokia.com/about-us/news/releases/2019/12/12/nokia-wins-deutsche-bahn-tender-to-deliver-and-test-the-worlds-first-5g-based-network-for-automated-rail-operation/
https://www.nokia.com/about-us/news/releases/2019/12/12/nokia-wins-deutsche-bahn-tender-to-deliver-and-test-the-worlds-first-5g-based-network-for-automated-rail-operation/
https://www.telekom.com/en/media/media-information/archive/bmw-group-and-telekom-launch-in-car-5g-and-personal-esim-networking-options-635058?utm_source=TelecomTV&utm_campaign=08af352555-EMAIL_CAMPAIGN_2021_09_03_05_32&utm_medium=email&utm_term=0_6197c572c4-08af352555-162269693
https://www.telekom.com/en/media/media-information/archive/bmw-group-and-telekom-launch-in-car-5g-and-personal-esim-networking-options-635058?utm_source=TelecomTV&utm_campaign=08af352555-EMAIL_CAMPAIGN_2021_09_03_05_32&utm_medium=email&utm_term=0_6197c572c4-08af352555-162269693
https://www.telekom.com/en/media/media-information/archive/bmw-group-and-telekom-launch-in-car-5g-and-personal-esim-networking-options-635058?utm_source=TelecomTV&utm_campaign=08af352555-EMAIL_CAMPAIGN_2021_09_03_05_32&utm_medium=email&utm_term=0_6197c572c4-08af352555-162269693
https://www.press.bmwgroup.com/global/article/detail/T0341435EN/bmw-group-and-vodafone-integrate-5g-and-personal-esim-networking-into-a-vehicle-for-the-first-time?language=en
https://www.press.bmwgroup.com/global/article/detail/T0341435EN/bmw-group-and-vodafone-integrate-5g-and-personal-esim-networking-into-a-vehicle-for-the-first-time?language=en
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Figure 5: Private cellular network architecture models 

Source: 5G- ACIA 

The roll out of private 5G networks is still in a relatively early growth phase that will be an important 

contributor to the continued productivity of Member States and adoption of new technologies for 

enterprises that will support the ongoing development of the 5G ecosystem.  

There is particular interest by the Commission on which spectrum bands are used across different 

Member States for the deployment of private networks, noting that currently a limited set of 

frequencies are being used in some Member States. Notably, the decision by the regulator in 

Germany to allocate a dedicated 100 MHz portion in the 3.7 -3.8 GHz range for use by verticals 

enabling so-called 5G campus networks.  

An update of the status and progress of private 5G network deployments is given for each 

Member State using the following structure: 

 

Á Identifies each private network per country 

Á Identifies which companies are deploying private networks  

Á Identifies the sectors in which private 5G networks are being deployed 

Á The spectrum band being used where information is available  
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Country Company /Entity Operator Equipment vendor Overview 

Austria Automotive 
manufacturer Magna 
Steyr 

A1 Austria Nokia In Austria, there was a deal struck by A1 and Nokia to provide 

wireless private networks to enterprises107. The partnership has 

already deployed private 5G networks at various locations and 

customers including at the automotive manufacturer site Magna 

Steyr, and at science and technology park in Klagenfurt south 

Austria. It is worth noting that, the spectrum band being used for 

its private networks has not been published but A1 holds 

140 MHz of spectrum in the 3.4 ï 3.8 GHz band which uses for 

5G network and capacity expansion of the existing mobile 

network.  

Austria 5G playground Carinthia A1 Austria Nokia 

Austria Vienna airport A1 Austria Nokia 

Belgium Port of Antwerp Proximus  As introduced in 3.1.4.4, there are a number of private 5G 

network deployments in Belgium that are being delivered by a 

number of different telecommunications players. Most notably, 

which has deployed a private 5G network at the Port of Antwerp 

to support a range of different operations from tugboat 

connectivity to drone deployments and surveillance. Proximus 

has secured spectrum in the 3.4 ï 3.8 GHz band which it can use 

for its private 5G network deployments.  

Belgium Port of Zeebrugge  Nokia  and 
Citymesh 

5G-ready private wireless connectivity. Connectivity to more than 

100 endpoints across the entire port operations. 

Belgium Brussels Airport  Nokia and 
Citymesh 

The network commenced commercial operation in mid-2020 and 

is used for a range of applications including Beyond Visual Line 

of Sight drone operations.  Citymesh has spectrum rights in the 

3410 ï 3510 MHz band 

 

 

107  Private Networks A1 Austria hands private 5G role to Nokia, LightReading September 20, https://www.lightreading.com/private-networks/a1-austria-hands-private-5g-role-to-
nokia/d/d-id/765284  

https://www.lightreading.com/private-networks/a1-austria-hands-private-5g-role-to-nokia/d/d-id/765284
https://www.lightreading.com/private-networks/a1-austria-hands-private-5g-role-to-nokia/d/d-id/765284
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Country Company /Entity Operator Equipment vendor Overview 

Croatia 5G private network 
solutions 

Croatian 
Telecom 

FER Private 5G network solutions to be deployed in Rijeka, Split and 
Osijek to support solution in automation, robotics, edge and fog 
computing  

Czech Republic 
 

5G Campus network 
University of Ostrava 

T-Mobile Ericsson Exploit and support experimental development of individual use 
cases of 5G technology and the Internet of Things in Industry 4.0  

Czech Republic Czech Institute of 
Informatics, Robotics 
and Cybernetics (CIIRC 
CVUT). 

T-Mobile Ericsson 5G campus network will enable scientists, students and industrial 
companies to develop innovative solutions for smart 
manufacturing and Industry 4.0. 

Czech Republic 5G Campus network 
University of Prague 
(planned) 

T-Mobile Ericsson 5G standalone campus network at the Czech University of 
Agriculture to focus on IoT connectivity with an agriculture focus 

Denmark Grundfos (pump  
manufacturer). 

TDC NET Ericsson The project is a trial-run, with a view to a broader 5G-enabled 
Industry 4.0 deployment across its factories. 

Denmark Maersk Port of Aarhus Three  Currently a private 4G network upgradeable to 5G for enterprise 
services 

Estonia Thinnect OÜ  Nokia 5G Standalone network to enhance the Estonian Cyber Rangeôs 
Industry 4.0 capabilities. 

Finland Fortum Power and  
Heat (State owned  
energy company 

 EDZCOM Traficom has granted the firm a 20 MHz portion of spectrum 
locally in the 2300 ï 2320 MHz band at the site 

Finland KymiRing motor   Nokia, EDZCOM  
(Cellnex 

Nokia is to implement an industrial-grade private 5G network at 
the KymiRing motor racing circuit in Finland.  
  
It will be completed in 2021 by EDZCOM, a European provider of 
edge connectivity solutions with particular expertise in 
broadcasting. It is part of Cellnex, which is probably better known 
for its towerco business. 

Finland Qualcomm, UROS Elisa  Finnish network operator Elisa has deployed a private 5G 
network for a new-generation IoT hub developed by UROS and 
Qualcomm set to open this year in Oulu, Finland.  
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Country Company /Entity Operator Equipment vendor Overview 

The Innovation Centre is the first facility in Finland to utilise 
private 5G networking in IoT product development and  
validation. The network itself is already up and running and will 
serve all IoT ecosystem partners at the hub facility 

Finland Sandvik mining  Nokia The network will enable fast, reliable and secure voice and video 
communications in a mining setting, which presents highly 
challenging deployment conditions. Its 5G capability will also be 
used for automated mining processes, enabling remote machine 
operations over 4K video links between deep underground and  
the surface control centre. 

Finland  Konecranes   Nokia and 
Edzcom  

Support digital transformation and research and development of 
the digitalised factory and port solutions.  

Finland Steveco shipping 
terminals in Kotka 

 Edzcom and 
Athonet 

Two shipping terminals in Kotka to support full automation and 
business critical usage including secure, operational continuity 
and improve efficiency. 

France TransDev (mobility)  Ericsson Currently a 4G network operating in the 2575 -2595 MHz band in 
Rouen  

France Schnieder Electric Orange  September 2020: Currently working on private 5G solution to 
support the energy company with its digital transformation  

France Lacroix Orange Ericsson November 2020: French electronics manufacturer Lacroix Group 
has appointed Orange to deploy an indoor 5G network from 
Ericsson at a factory in France (Montrevault-sur-Evre) to run the  
rule over its value as a springboard for Industry 4.0, and as a 
foundation stone for its óflagshipô new ófactory-of-the-futureô.  
Orange will manage a virtualized network core, distributed 
between the premises of Orange and the Lacroix plant. The 
spectrum band utilised for the new 5G network is unconfirmed 

France ADP Group (Hub One) 
Air France 

 Ericsson Acquired a 10-year 4G and 5G license by ARCEP in February 
2020 to be used in Parisô airports. Air France will also benefit from 
HubOneôs 40 MHz.  
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Country Company /Entity Operator Equipment vendor Overview 

The 4/5G network will serve a professional ecosystem of more 
than 120,000 people who work at the three Paris airports every 
day, across about 1,000 companies of differing sizes and sectors. 

France EDF  Thales and 
Ericsson 

Acquired a 10-year licence in the 2.6 GHz TDD band (20 MHz) 

Germany BMW Group Leipzig 
plant. 

T-Mobile Ericsson The campus network at the BMW Group plant in Leipzig is initially 
based on the LTE standard.   
 In addition to the private campus network, the public network will 
transmit the same signal strength. This ensures a perfect 
connection even for terminal devices that are not allowed to 
transmit in the private network.   
Ericsson and Telekom are currently working together to further 
develop the functionalities of campus solutions based on 5G 
standalone. The development includes a 5G dual-slice solution 
that can also integrate the industry spectrum.   
The company bought spectrum in the 3.7-3.8 GHz band. 

Germany Bosch  Ericsson Bosch acquired a 3.7ð3.8 GHz local licence. The company is 
preparing to set up campus local area networks.  
Bosch started to build a private industrial 5G network at its 
semiconductor factory in Reutlingen, in Baden-Württemberg in 
Germany, to test for Industry 4.0 compatibility and network 
optimisation, along with industrial partners including ABB, 
Ericsson, Orange, and T-Systems. 

Germany Centre Connected  
Industry (CCI) 

Deutsche  
Telekom 

Ericsson Switched on a 5G standalone private network in April 2020, at  
the Centre Connected Industry (CCI) at RWTH Aachen Campus.  
 The end to end private network system is based on Ericssonós 
5G standalone technology running in Deutsche Telekomôs 5G 
spectrum. The network is currently built as an indoor solution 
integrated with an autonomous logistics device to demonstrate 
possible industry use cases. 

Germany Deutsche Messe Deutsche  
Telekom 

Siemens ebruary 2021: Trade fair operator Deutsche Messe  secured a 
private 5G licence from German network agency BNetzA for the 
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Country Company /Entity Operator Equipment vendor Overview 

Hanover fairground, home to Germanyôs flagship Industrie 4.0 
event. Deutsche Telekom will set up ñone of the largest 5G zones 
in Europeò and ñEuropeôs largest 5G exhibition centreò. The 
network will cover 1.4 million square metres, including all 30 halls 
and buildings at the site, as well as outdoor space 

Germany German electric  
microcar company  
e.GO Mobile AG 
(Aachen complex) 

Vodafone Ericsson June 2019: In e.GOôs Factory 1, where the e.GO Life model is 
manufactured, an Ericsson Private Networks solution ï spanning 
5G Core and 5G New Radio solutions from Ericssonôs 5G 
Platform ï will  deliver secure and almost real-time data 
networking across the production chain, from digital material 
management to autonomous vehicle control. 

Germany Lufthansa, airlineôs  
aircraft hangar in  
Hamburg airport 

Vodafone Nokia March 2020: The private network covers an area of 8,500 square 
metres. Lufthansa acquired a 3.7ð3.8 GHz local licence.  
 The idea is the new private 5G network, offering ñindustrial 
gradeò reliability, alongside ring-fenced latency and bandwidth 
performance, precludes customers from physically attending  
inspections; instead they are able to provide live high-definition 
video feeds of their engine overhauls in their own facilities to the 
Lufthansa Technik team in Hamburg. 

Germany Mercedes-Benz,  
Sindelfingen plant 

Telefonica Ericsson Ericsson and Telefónica Germany built the network in the 
220,000sq m complex and will hand over to Mercedes-Benz upon 
completion for operation.  Initial applications will be factory 
automation and use to guide autonomous vehicles.  
 The 730 million EUR Factory 56 facility is part of a 2.1 billion 
EUR ñfuture-orientedò car plant and the administrative area in  
Sindelfingen, in Germany.  The company claimed that the factory 
will have zero-carbon production, and a 25 percent jump in 
efficiency compared with the old assembly line at the site 

Germany Port of Hamburg Deutsche  
Telekom 

Nokia February 2018: Deutsche Telekom and Nokia partnered in 5G 
network slicing trials on private deployment on site at the port of 
Hamburg 
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Germany Rohde & Schwarz  Nokia November 2020: The network is running in the 3.7-3.8 GHz band. 
Rohde & Schwarz has installed a private 5G network from Nokia 
at its plant in Teisnach, Germany. The network test company 
wants to run the rule over cellular-enabled Industry 4.0 
applications in a dedicated 5G setup 

Germany Siemens  Qualcomm (5G 
test network) 

ate 2019: Proof-of-concept project at the Siemens Automotive 
Test Centre in Nuremberg, Germany, demonstrating the first 
private 5G standalone (SA) network in a real industrial 
environment using the 3.7-3.8GHz band. The goal is to research 
the capabilities of 5G stand-alone networks for industrial 
applications.  Siemens provided the industrial set-up (including 
the control systems and the IO devices) while Qualcomm 
provided the test network and equipment. Siemens has been 
reported in the press as having applied for local licences at six of 
its factory sites in German 

Germany Volkswagen   Volkswagen will start construction of its own 5G mobile networks 
in 122 factories in Germany in 2020 

Greece Calpak108 (solar thermal 
manufacturer) 

COSMOTE Ericsson LTE based private campus network for smart manufacturing but 
is 5G enabled and can be upgraded to 5G when needed.  

Hungary Fixconn Komarom 
factory109 

Vodafone Ericsson Support for manufacturing in the factory to improve efficiency and 
remove lots of cabling 

Ireland Irish Manufacturing  
Research 

Vodafone Ericsson Vodafone has deployed what is being considered Irelandôs first 
private standalone (SA) 5G network at Irish Manufacturing 
Researchôs (IMR) facility in Mullingar. IMR, an independent not- 
for-profit manufacturing and industrial energy efficiency research 
organization, will use the dedicated 5G network to develop and 
demonstrate smart manufacturing use cases in automated 

 

 

108 https://enterpriseiotinsights.com/20210215/channels/news/cosmote-ericsson-ptc-claim-first-lte-campus-network-in-greece  
109 https://bbj.hu/business/tech/telco/hungarys-1st-industrial-5g-private-network-goes-live-at-foxconns%C2%A0factory  

https://enterpriseiotinsights.com/20210215/channels/news/cosmote-ericsson-ptc-claim-first-lte-campus-network-in-greece
https://bbj.hu/business/tech/telco/hungarys-1st-industrial-5g-private-network-goes-live-at-foxconns%C2%A0factory
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production lines and mobile robots, as well as augmented reality 
(AR) and virtual reality (VR) displays 

Italy Exor International TIM Athonet Private 5G network deployed for factory automation and new 
digital services.  

Netherlands Shell, ABB and  
ExRobotics 

KPN Huawei First industrial 5G-applications in Rotterdam harbour in the 
Netherlands. Thanks to 5G mobile networks manufacturing can 
be optimised, industrial maintenance can be better predicted and 
safety further improved. By using Ultra High Definition (UHD)-
cameras connected to 5G combined with machine learning 
algorithms, future maintenance can be better predicted. 

Poland Orange Polska  
Campus 

Orange Polska Ericsson The operator says the network will be deployed in Ksawerów near 
Ğ·dŦ, on a 6,000 square metre site of Miele's domestic 
appliances plant.  
 The contract will last two years and the network will digitalise and 
automate the quality control process for manufacture products, 
as well as facilitate large-scale employee training programmes 
using virtual reality (VR). 

Poland  PGE Systemy  Nokia Nokia announced that Polish energy company PGE Systemy has 
chosen its 5G-ready, industrial-grade private wireless solution, 
following the successful trial of a 450 MHz proof of concept (PoC)  
network in operation since April 2019 

Slovakia CEIT (R&D centre)110 Slovak Telecom Ericsson Private 5G network deployed at the R&D centre in the Zilina 
University to support new solutions in Industry 4.0 

Slovenia 5G connected factory ï 
Iskratel production plant 
in Kranj 

Telekom 
Slovenia 

Iskratel Support factory applications for industry 4.0 with industrial 
control, automation, intelligence and transformation  

 

 

110 https://www.telecompaper.com/news/slovak-telekom-launches-5g-network-in-zilina-bratislava--1365300  

https://www.telecompaper.com/news/slovak-telekom-launches-5g-network-in-zilina-bratislava--1365300


Study on ñEuropean 5G Observatory phase IIIò (CNECT/2021/OP/0008). 

 

 

  

45 

 

Country Company /Entity Operator Equipment vendor Overview 

Spain BASF Masmovil Cellnex, Nokia, 
Lenovo 

November 2020: German chemicals company BASF and 
Spanish telecommunications infrastructure and services operator 
Cellnex Telecom signed an agreement to install what Cellnex 
said will be the first private network based on 5G technology in 
the Spanish chemical industry. 

Spain  FC Barcelona Stadium Telefonica Huawei February 2019: Huawei collaborated with Telefónica to build 
standard dedicated 5G at the Nou Camp football stadium in 
Barcelona. 

Sweden Arlas Copco Telenor Ericsson, Fujitsu October 2020: private 5G network in localised 3.7 GHz spectrum 
at Swedish tool manufacturer Arlas Copcoôs factory in Stockholm. 
The radio gear and core network are from fellow Swede Ericsson; 
Japan-based IT firm Fujitsu is also engaged. 

Sweden Saab  Nokia, Vinnergi December 2020: Aerospace and defence company Saab has 
deployed a factory-wide private 5G network at a manufacturing 
plant in Sweden. The facility in Linköping, in the south of the 
country, produces óaerostructuresô, notably for Airbus and 
Boeing. The project is starting with LTE in the upper part of the 
1.8 GHz band, which works for indoor coverage; it will migrate to 
5G in the second quarter of 2021 
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A summary of the number of private 5G networks deployed across the EU-27 countries is shown 

in the plot below. 

Figure 6: Private 5G networks in EU 27 Source: European Commission/LS telcom 

0

2

4

6

8

10

12

A
u

s
tr

ia

B
e

lg
iu

m

B
u

lg
a

ri
a

C
ro

a
tia

C
yp

ru
s

/
Ȋ
Ŝ
Ŏ
Ƙ
Χ

D
e

n
m

a
rk

E
st

o
n

ia

F
in

la
n

d

F
ra

n
ce

G
e
rm

a
n
y

G
re

e
ce

H
u

n
g

a
ry

Ir
e

la
n
d

It
a

ly

L
a

tv
ia

L
ith

u
a

n
ia

[
ǳ
Ȅ
Ŝ
Ƴ
ō
ƻ
Χ

M
a

lta

b
Ŝ
ǘ
Ƙ
Ŝ
Ǌ
ƭ
ŀ
Χ

P
o

la
n

d

P
o

rt
u

g
a

l

R
o

m
a

n
ia

S
lo

v
a

k
ia

S
lo

v
e
n

ia

S
p

a
in

S
w

e
d

e
n

C
o

u
n

t 
o

f 
p

ri
va

te
 5

G
 n

e
tw

o
rk

s 
E

U-2
7

Private 5G networks in EU-27



Study on ñEuropean 5G Observatory phase IIIò (CNECT/2021/OP/0008). 

 

 

  

47 

 

The table below presents a non-exhaustive list of 5G private networks outside the EU-27 countries. 

Table 2: Examples of 5G private networks outside the EU-27  

Country  Company/Entity  Operator   Equipment Vendor    Comments 

China  Bluetron   China 

Telecom  

ZTE  The network is being used to test out a new machine vision application. This 

combines the 5G network, with its network slicing capabilities, and mobile edge 

computers to provide enhanced machine vision analytics. The 5G network 

enables fast backhaul of the video streams to the MEC facilities in network slices 

that guarantee the latency, jitter and packet loss parameters.   

China  West China Second University 

Hospital in Sichuan Province 

China Mobile  Huawei  The 5G network, augmented with mobile edge computing facilities has been 

used to showcase a variety of new applications including a hospital management 

system that incorporates data about patients, waiting times, asset location, and 

live video camera feeds to provide a visual smart hospital management system.   

China  Haier  China Mobile  Huawei  China Mobile, Huawei and Haier have completed a deployment of edge 

computing, 5G and machine vision into Haierôs manufacturing environment. With 

this solution top of the range stainless steel refrigerators are visually inspected, 

in near realtime, to screen out production defects  

China Yangquan Coal   China Mobile  China Mobile, and Yangquan Coal Group successfully built the first 5G 

underground coal mine network in China. With the help of this "super Gigabit 

uplink" underground network, supporting a peak uplink rate of 1100mbps, the 

network enables highdefinition audio and video communication, rapid data 

transmission and remote intelligent control of equipment.   

Japan  Fujitsu  Japan  Fujitsu Telecom 

Networks 

Japanôs first commercial private 5G radio station license from the Kanto 
Bureau of Telecommunications.  
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Country  Company/Entity  Operator   Equipment Vendor    Comments 

- Spectrum: 28.2 GHz to 28.3 GHz spectrum for 5G and 2.575 GHz to 
2.595 GHz spectrum for LTE.  
- System configuration: 5G-NSA for data transmission, LTE for 
connection control between base stations and land mobile stations.  

About 28,000 square meters on the grounds of Fujitsu ShinKawasaki 

Technology Square 

Japan Mitsubishi Electric C.   Allowed to test a local 5G system in a limited area using the 28.2 GHz-28.3 GHz 

spectrum band.  

Mitsubishi Electric said that it expects to launch demonstration tests at other 

business sites as well as establish new 5G infrastructure at its business sites 

and laboratories. 

Japan Toyota Production  

Engineering Corporationôs 

manufacturing sites 

 Nokia 5G ready private network to support IoT devices, equipment digitisation and 

visualisation.  

Nokia: connectivity pieceïbase stations, radios and core network equipment and 

Digital Automation Cloud for scalable operations and management.  

Japanese NS Solutions Corporation (ICT solution provider): wireless area 

design, license application support, system construction, and on-going 

maintenance and operation 

Japan OMRON Corporation NTT 

DOCOMO 

Nokia Espoo, Finland ï Nokia, NTT DOCOMO, INC. and OMRON  

Corporation have agreed to conduct joint field trials using 5G at their plants and 

other production sites. Aims to establish the feasibility of a layout-free production 

line using Autonomous Mobile Robots (AMRs).  By taking advantage of 5G's 

tech, the solution will see AMRs automatically conveying components to the 
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Country  Company/Entity  Operator   Equipment Vendor    Comments 

exact spot where they are required based on communication with production line 

equipment. 

Russia EVRAZ Mobile  

TeleSystems  

PJSC (MTS)   

Ericsson Ericsson and Mobile TeleSystems PJSC (MTS) announced plans to jointly 

deploy a commercial LTE/5G-ready private network at steel and mining 

company EVRAZôs digital Sheregeshskaya mine in south-central Russia. The 

private network will be built on the Ericsson Dedicated Networks solution. 

Taiwan Inventec  Affirmed Networks  

(Microsoft), ASOCS 

October 2020: Electronics manufacturer Inventec  deployed a 5G standalone 

(5G SA) network at its plant in Taiwan, to bring automation and intelligence to 

its production line. 

United 

Kingdom 

AE Aerospace EE (BT)  AE Aerospace, a manufacturer in Englandôs West Midlands, is the first UK SME 

to deploy a 5G private network, working with government-backed initiatives West 

Midlands 5G (WM5G), and Worcestershire 5G (W5G) and its technology partner 

BT. The 5G network is provided by BTôs mobile arm, EE.  

AE Aerospace operates a high precision engineering facility that produces parts 

for customers including Rolls Royce, Raytheon UK and Moog. 

United 

Kingdom 

Aerospace manufacturer 

Leonardo 

Telefonica  Telefónica and Italy-based aerospace manufacturer Leonardo have announced 

a deal to collaborate on private 5G for Industry 4.0, including for the ñhigh-paceò 

manufacturing of the ñnextgenerationò Tempest combat aircraft system, a joint 

defence project between the UK, Italy, and Sweden. 

United 

Kingdom 

Centrica Storage Limited, the 

gas storage and processing unit 

Vodafone  Ericsson  Centrica Storage Limited, the gas storage and processing unit of UK gas and 

electricity supplier Centrica.  
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Country  Company/Entity  Operator   Equipment Vendor    Comments 

of UK gas and electricity 

supplier Centrica.  

United 

Kingdom 

Ford, electric vehicle 

production site in Essex 

Vodafone  The project has received state funding as part of a GBP65 million (USD81 

million) investment in 5G by the UK government. The facility is scheduled for 

completion in the autumn 2020.   

The aim is to reduce delays in manufacturing, increase bandwidth across the 

campus, improve security and reliability, and increase productivity. 

United 

Kingdom 

Port of Felixstowe  Three UK  Ericsson, Siemens  The portôs installation is part of the governmentôs 5G Trials and Testbeds 

Programme which is intended to drive investment and innovation in 5G and to 

support the development of new use cases and commercial deployment.   

United 

States 

Phillips 66 (US oil company)  AT&T  Accenture  Industrial LTE and 5G setup for low-latency refinery automation and analytics.  

United 

States  

Tideworks Technology   Nokia  Nokia announced an agreement with Tideworks Technology, a wholly owned 

subsidiary of Carrix, to deploy Nokia Digital Automation Cloud (DAC) at the Port 

of Seattle, Terminal 5. The objective is to deliver increases in efficiency, worker 

safety and terminal handling performance by reducing the complexity of port 

flow.  

United 

States  

Whirlpool  AT&T  Seegrid December 2019: Whirlpool is deploying a private 5G network in one its Ohio 

factories to solve a major problem: Driverless vehicles inside the plant rely on 

Wi-Fi to navigate. 
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Country  Company/Entity  Operator   Equipment Vendor    Comments 

United 

States  

Samsung  AT&T    AT&T and Samsung have deployed a 5G testbed at Samsung's Austin 

manufacturing facility as part of a "5G Innovation Zone". This provides a private 

5G network that uses millimeter-wave (mmWave) spectrum, and also leverages 

LTE and Wi-Fi.   

United 

States 

Corning  Verizon   Verizon 5G Ultra-Wideband is being used at the Corning factory in Hickory North 

Carolina where the companies are working together to build the 5G factory of 

the future. The network is being used prove how 5G can enhance functions such 

as factory automation and quality assurance in one of the largest fibre optic cable 

manufacturing facilities in the world. Engineers from Verizon and Corning can 

use 5G to dramatically speed data collection, allow machines to communicate 

with each other in near real time, and wirelessly track and inspect inventory using 

5G-connected cameras. 

United 

States 

Department of Defence  Multiple vendors 

coordinated through 

National Spectrum 

Consortium 

Expansive private 5G network deployments to support logistics, augmented 

reality and holograms across a range of military divisions including the marines.  

 

 



Study on ñEuropean 5G Observatory phase IIIò (CNECT/2021/OP/0008). 

 

 

  

52 

 

The Global mobile Suppliers Association (GSA) has started tracking the deployment globally of 

private cellular networks which includes both 4G and 5G technology. Their last report from 

September 2021111 indicated some high-level statistics of the number of deployments globally 

which is represented below to indicate the global scale of private mobile network deployments. 

Based on a figure of 528 private cellular network deployments worldwide, the GSA indicate that 

around 29% (153 deployments) use 5G.  

Figure 7: Proportion of private mobile network deployments using 5G 

 

The GSA also highlights in its September report that the main industries deploying local area 

networks include manufacturing, mining and ports with other sectors such as aviation and 

healthcare also deploying networks. In addition, the GSA includes the leading sectors deploying 

wide area private cellular networks and the sectors include utilities, police/public safety, 

communications/IT and rail. The representative set of data from the GSA is shown below for each 

of the sectors counted that have invested in private mobile networks. The figures include 

commercial roll outs and trials, those that hold suitable licences or in the process of being 

deployed. The figures are based number 626 organisations. 

 

 

111 Private Mobile Networks: Executive Summary, GSA, September 2021 
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Figure 8: Number of identified deployments across industrial sectors 

 

3.1.6 Vendors: Open RAN, multivendor deployments 

3.1.6.1 Overview 

Open Radio Access Network (OpenRAN) is a network architecture with three driving components: 

Á Opening of interfaces to enable multi-vendor implementations and interoperability 

between different vendor gears (X2, Xn, Open fronthaul interface)  

Á Softwarisation of RAN functions and implementation in (edge) clouds. This part is 

commonly known as vRAN 

Á Automation, through new interfaces enabling data collection and RAN management 

through the RAN Intelligent Controller (RIC), eventually using AI/ML techniques 

The objectives of Open RAN are i) to reduce cost of implementation and OPEX; ii) to provide 

more flexibility for introduction of innovative components; iii) to facilitate multivendor 

implementations or replacement 

 There are two initiatives working together to progress the Open RAN concept: Telecom Infra 

Project (TIP) via their OpenRAN project group and the O-RAN Alliance. The TIP OpenRAN 

project group is ñan initiative to define and build 2G, 3G and 4G RAN solutions based on general 
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purpose, vendor-neutral hardware and software-defined technology112ò. There is also the 

OpenRAN 5G NR project group which focuses on 5G NR technology.  

The O-RAN Alliance are developing industry specifications targeting i) production of interoperable 

equipment, or at least equipment that is capable of being interoperable; ii) reference 

implementation of RAN functions in clouds; and iii) RIC specifications. 

More details of each group are provided below. 

3.1.6.2 TIP ï OpenRAN project group 

The focus of the TIP OpenRAN project group is on deployment and execution ensuring the 

hardware from across the vendor ecosystem can interoperate. It supports trials, field testing and 

live deployments and has developed the OpenRAN reference architecture (shown below) which 

demonstrates how the key components for both hardware and software fit together but also shows 

where and between which components the different interfaces (backhaul, middlehaul and 

fronthaul) are placed within the network architecture.  

Figure 9: OpenRAN reference architecture. Source: Telecominfraproject.com 

Figure 10: OpenRAN end to end architecture: Telecominfraproject.com 

More specifically, the key Open RAN tenets include:  

 

 

112 Open RAN Terminology ï Understanding the difference between Open RAN, OpenRAN, ORAN and more, Parallel 
Wireless, April 2020 www.parallelwireless.com/blog/open-ran-terminology- understanding-the-difference-between-open-
ran-openran-oran-and-more/  

http://www.parallelwireless.com/blog/open-ran-terminology-%20understanding-the-difference-between-open-ran-openran-oran-and-more/
http://www.parallelwireless.com/blog/open-ran-terminology-%20understanding-the-difference-between-open-ran-openran-oran-and-more/
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1. Disaggregation of RAN Hardware & Software on vendor neutral, 3GPP-based platforms 
2. Open Interfaces ï Implementations using open interface specifications between 

components (e.g. Radio Unit - RU/Centralised Unit - CU/Distributed Unit - DU/RAN 
Intelligent Controller - RIC) with vendor neutral hardware and software. 

3. Multiple Architecture Options, including  

Á An all-integrated RAN with disaggregation at SW and HW level 

Á A split RAN with RU, BBU (DU/CU) 

Á A split RAN with RU, DU and CU 

Á A split RAN with integrated RU/DU, CU 

4. Flexibility ï Multi vendor solutions enabling a diverse ecosystem for the operators to choose 
best-of-breed options for their 2G/3G/4G and 5G deployments 

5. Solutions implemented on either Bare Metal or Virtualized or Containerized Platforms 
6. Innovation via Adoption of New Technologies (AI/ML, CI/CDé) 
7. Supply Chain Diversity 
 

3.1.6.3 Open-RAN Alliance (O-RAN) 

The Open RAN Alliance was founded by operators (DT, Orange, CMCC, AT&T, Barti) with the 

aim to promote and create a more software-focused and virtualised network environment. It is 

supported by several hardware vendors, including Intel, AMD, RISC, ARM, NVIDIA, HP, Lenovo, 

Dell, Nokia, Ericsson.  O-RAN has more than 200 members, made up primarily from the members 

of the now merged C-RAN (CMCC) and X-RAN initiatives (AT&T). 

The focus of the O-RAN Alliance is to transform the RAN industry towards ñOpen, Intelligent, 

Virtualised and Fully Interoperable RAN113ò. The O-RAN Alliance has produced a reference 

architecture and specifications that vendors can use for trials and live deployments. One key 

difference of the O-RAN Alliance compared to TIPôs OpenRAN project group is the Allianceôs aim 

to build virtualisation on open hardware via the cloud with embedded AI-powered radio control. 

This is shown in the reference architecture below. 

 
 

 

 

113 www.o-ran.org  

http://www.o-ran.org/
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Figure 11: O-RAN Alliance reference architecture. Source: O-RAN Alliance 

In addition, the O-RAN Alliance is more focused on 4G and 5G whereas TIPôs OpenRAN project 

group is focused on all mobile generations from 2G through to 5G.  

3.1.6.4 Joint European Ecosystem 

Signed by Deutsche Telekom, Orange, Telefónica and Vodafone agreed an MoU that has the 

following timescales for a standardised rollout of Open RAN network elements. 

The signatories expect readiness and maturity of Open RAN for deployment in accordance with 

following definition of implementation phases. More detailed definition of phases, milestones and 

dates can be derived from the agreed activities listed in Article 4 of the MoU.  

 Table 3: Open RAN MoU implementation phases and releases 

  Phase  Time Horizon  

P0  Creation of the ñTechnical Priority Documentò  Completed114  

P1  Readiness for Pre-Commercial PoC (related to release 

R1)  

From 2021  

 

 

114 Technical Priority Document, Telefónica, https://www.telefonica.com/documents/737979/146026852/Open-RAN-
Technical-Priorities-Executive-Summary.pdf/cdbf0310-4cfe-5c2f-2dfb-c68b8c8a8186  

https://www.telefonica.com/documents/737979/146026852/Open-RAN-Technical-Priorities-Executive-Summary.pdf/cdbf0310-4cfe-5c2f-2dfb-c68b8c8a8186
https://www.telefonica.com/documents/737979/146026852/Open-RAN-Technical-Priorities-Executive-Summary.pdf/cdbf0310-4cfe-5c2f-2dfb-c68b8c8a8186































