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1. Abstract/Résumé
1.1. Abstract
5G has made very significant progress in Europe in the last past two years. If objectives of the 5G Action
Plan have not been fully but almost met, they have served as a guide, providing the appropriate
stimulus for homogeneous and timely 5G global launches at European level. They have also boosted
the whole European 5G ecosystem.
5G spectrum has not been fully assigned yet but significant progress has also been achieved,
particularly in low and mid-frequencies, enabling 5G services. Additional assignment processes are still
ongoing, scheduled or considered.
Numerous 5G commercial networks are commercially operating in Europe. 5G private networks are
emerging to meet specific industrial needs; they should be even more in years to come.

1.2. Résumé
La 5G a fait des progrès très significatifs en Europe ces deux dernières années. Si les objectifs du Plan
d’Action 5G n’ont pas été intégralement remplis, ils ont servi de guide pour favoriser l’homogénéité et
la synchronisation des lancements de réseaux 5G à l’échelle européenne. Ils ont également stimulé
l’ensemble de l’écosystème 5G européen.
Le spectre 5G n’a pas été totalement assigné ces deux dernières années mais des progrès significatifs
ont aussi été réalisés, particulièrement dans les fréquences basses et intermédiaires. Ces assignations
de licences ont ouvert la voie aux services 5G. D’autres processus d’assignation sont en cours, prévus
ou étudiés.
De nombreux réseaux 5G commerciaux sont en cours d’exploitation en Europe. Des réseaux 5G privés
émergent pour répondre aux besoins spécifiques des industriels. Ils devraient être encore plus
nombreux dans les années qui viennent.
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2. Executive summary/Synthèse analytique
2.1. Executive Summary
This is the final report of the 5G Observatory Phase II, for the July 2019 - June 2021 timeframe.

The first deployment objective of the 5G Action Plan, to ensure commercial rollout of 5G services in at
least one major city in every Member State by the end of 2020, has not been completely fulfilled as
only 25 out of the 27 Member States had launched 5G services on January 1st, 2021. However, the
objectives have clearly served the overarching goal to ensure that all required regulatory and
administrative measures have been taken at national level in advance of the common launch date,
contributing to the wider EU convergence in the introduction of this new generation of mobile
communication technology.
The most important planned spectrum auctions took place in 2020, despite some delays due to the
covid-19 pandemic. Some of the 5G pioneer spectrum bands are still being assigned in EU-27.
Assignments have concentrated primarily on the 700 MHz and 3.4-3.8 GHz frequencies as there has
not yet been a widely demonstrated demand for the higher 26 GHz frequency. The total number of
Member States that have assigned 700 MHz frequencies has more than doubled during the last two
years, from six up to fifteen. The number of MSs that have assigned 3.4-3.8 GHz spectrum has grown
by 80% over the last twenty-four months, from ten up to eighteen. Five Member States have assigned
26 GHz spectrum and one country (plus the UK) has granted local licences. In comparison, two years
ago, Italy was the only Member State that had assigned the 26 GHz band.
At the end of June 2021, sixty-five commercial 5G networks had already been launched in 25 Member
States in EU-27 (sixty-nine commercial networks if one adds the UK). 5G is also being deployed rapidly
to constitute private networks for new use cases. 5G Standalone networks are emerging in Europe, at
a pace that is similar to the other main regions.

2.2. Synthèse analytique
Voici le rapport final de la phase 2 de l’Observatoire 5G sur la période allant de juillet 2019 à juillet
2021.

Le premier objectif de déploiement mentionné dans le Plan d’Action 5G, à savoir proposer des services
commerciaux 5G dans au moins une ville de chaque Etat-Membre à la fin 2020, n’a pas été
complètement atteint, puisque seulement 25 des 27 Etats-membres avaient lancé des services au 1er
janvier 2021. Néanmoins, les objectifs ont permis de s’assurer, qu’à l’échelle nationale, toutes les
mesures réglementaires et administratives nécessaires avaient été entreprises avant la date commune
de lancement. Ils ont contribué, dès lors, à une plus grande coordination et synchronisation dans les
lancements de cette nouvelle génération de technologie mobile.
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Les enchères de spectre les plus importantes se sont déroulées en 2020, malgré quelques retards dus
à la pandémie de covid-19. Quelques-unes des assignations de bandes pionnières de spectre 5G sont
toujours en cours dans l’Europe des 27. Les assignations ont concerné en premier lieu les fréquences
700 MHz et 3.4-3.8 GHz, les fréquences 26 GHz n’ayant pas suscité, pour l’instant, de véritable
engouement. Le nombre d’Etats-Membres ayant assigné les fréquences 700 MHz a plus que doublé
ces deux dernières années, passant de six à quinze. Le nombre d’Etats-Membres ayant attribué le
spectre 3.4-3.8 GHz a augmenté de 80% sur les vingt-quatre derniers mois, passant de dix à dix-huit.
Cinq Etats-Membres ont assigné du spectre 26 GHz et un pays (en plus du Royaume-Uni) a délivré des
licences locales d’exploitation. En comparaison, il y a deux ans, l’Italie était le seul Etat-Membre à avoir
attribué la bande 26 GHz.
A la fin juin 2021, soixante-six réseaux 5G commerciaux avaient été lancés dans 25 Etats-Membres de
l’UE-27 (soixante-neuf réseaux si on ajoute le Royaume-Uni). Des réseaux 5G privés correspondant à
de nouveaux cas d’usage se déploient aussi rapidement. Les réseaux 5G Standalone émergent en
Europe, à un rythme semblable à celui des autres régions du monde.
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3. Introduction
3.1. Context
On 14 September 2016, the Commission launched the 5G Action Plan to boost EU efforts for the
deployment of 5G infrastructures and services across the Digital Single Market by 2020, and
comprehensive coverage of major terrestrial transport paths by 2025. The action plan sets out a clear
roadmap for public and private investment on 5G infrastructure in the EU.
5G Observatory
The European 5G Observatory has provided updates on all market developments in EU-27 (or EU-27
plus the UK until the end of 2020), including actions undertaken by the private and public sectors, in
the field of 5G. It has also presented analyses of the strategic implications of the 5G Action Plan and
other public policy objectives.
5G services have been launched in North America, Asia and Europe on Fixed Wireless and mobile
modes as from October 1st, 2018. Commercial launches accelerated as from mid-2019. As at July 2021,
5G was being used by more than sixty networks in 26 European countries (in 25 EU Member States
and in the UK) and it was hitting mainstream with wider roll-outs in existing markets. 2021 will see
additional commercial launches in less-advanced markets.
5G services and 5G devices available
The 5G infrastructure and devices market has become more and more mature. The 5G baseband
market is now an established market dominated by Qualcomm and Mediatek but niche players have a
role to play for the 5G IoT markets.

3.2. Enabling measures by public authorities
5G has almost been launched in every Member State in Europe as at end June 2021. The European
Commission has eased 5G deployment and the development of a diverse and sustainable 5G
ecosystem in the EU. The process has significantly accelerated since the end of 2017 to meet the
ambitious goals set at European level since the 5G Action Plan and particularly since mid-2019.
Few steps emerged, including the revision of the European Electronic Communications Code and more
recently the discussion around the authorisation processes with 27 Member States.
Confirmed by the Member States in December 2017, the 5G Action Plan targets ensuring commercial
rollout of 5G in at least one major city in every Member State by the end of 2020 and uninterrupted
coverage of all urban areas and major terrestrial transport paths by 2025.
The European Union regulatory framework for electronic communications has recently been reviewed
and the new European Electronic Communications Code (EECC) entered into force on 21 December
2018, giving a strong push to 5G and high-speed-broadband networks as a whole.
On April 24, 2019, the European Commission discussed the authorisation processes under way with 26
Member States. The discussion on the objectives for such award procedures focused on issues such as
8

how to define and achieve territorial coverage objectives, timely and sufficient spectrum to meet
demand, the best means to ensure availability of advanced services for local or industrial users, the
scope for network sharing to lower deployment costs, quality of service and the maintenance of
competition.
In 2020, Europe has made progress on various topics including small area wireless access points
(Implementing Regulation on small-area wireless access points, June), Open RAN (independent study
on 5G supply markets and Open RAN, July), Security (July), Coverage (Connectivity Toolbox,
September), Investment and Deployment (Recommendation to boost investment in very high-capacity
networks, September), Connected and Automated Mobility (5G Strategic Deployment Agenda for
CAM, October). The Member States agreed on the final best practices to improve coverage on March
31st, 2021. In the meantime, the European Commission released its new Radio Spectrum Policy
Programme (RSPP) targeting the 2025/2030 time horizon in March 2020.
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4. Assessment against the 5G Action Plan main
objectives
Most EU MSs started to examine 5G strategic issues through public consultations, often followed by
5G strategy documents in 2016 or 2017. The 5G strategies generally result from a national broadband
strategy defined earlier in 2015 or 2016 and lasting up to 2020.
In order to facilitate a consistent approach across Europe, the European Commission has published in
November 2018 a Report1 summarising the best practices and common elements that could be
considered for national 5G strategies.

4.1. National strategies and plans
The national 5G strategies adopted to date have a number of facets as the 5G roadmaps set concrete
targets, define priority areas and milestones. A spectrum section provides details on 5G potential
auctions to be held in different 5G pioneer bands, and trial licences are often considered. Funding
methods are presented and discussed, and measures to stimulate and mobilise key players from the
telecom and vertical industries are also considered.
4.1.1. Public consultations
The number of issued public consultations has more than tripled from 25 up to 81 over the last two
years.
All MSs and the UK had issued public consultations on 5G spectrum and strategy as at June 2021. They
were twenty-five as at June 2019 (including the UK). The number of public consultations was more
than multiplied by three. That confirmed an intense spectrum activity before the assignments.

4.2. Spectrum: status of the pioneer bands: Scoreboard evolution
Assignment of spectrum was mainly focussed on 700 MHz and 3.4-3.8 GHz frequencies.
The number of MSs that have assigned 700 MHz frequencies has more than doubled in the last two
years, from six up to fifteen.
The number of MSs that have assigned 3.4-3.8 GHz spectrum has increased by 80% over the last two
years, from ten up to eighteen.
The number of MSs that have assigned 26 GHz spectrum has significantly grown up, from one to five,
over the last past two years. Spectrum is also available for local licences in Germany (and the UK).
5G pioneer bands identified at EU level are the 700 MHz, the 3.6 GHz (3.4-3.8 GHz) and the 26 GHz
(24.25-27.5 GHz) frequencies. Whereas the 700 MHz band has been harmonised through an EC
Implementing Decision (EU) 2016(687) of 28 April 2016, a ‘5G-ready’ amendment of the 3.6 GHz
1

https://circabc.europa.eu/ui/group/7da1d333-3dda-4a40-9d7c-0013e0c51c98/library/3179b0e0-061d-4eac-9742-e391d63b5cc6/details
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implementing decision has been adopted in January 20192. The European Commission adopted an
Implementing Decision3 to harmonise spectrum in the 26 GHz frequencies in May 2019.
Assignment of spectrum over the last two years was mainly focussed on low and mid-frequencies.
Figure 1 :

Evolution in spectrum assignment for 5G in the three pioneer bands in EU-27 plus the UK (July
2019-June 2021)
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4.2.1. 700 MHz
700 MHz spectrum already assigned in fifteen EU-27 countries: Austria, Cyprus, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Italy, Luxembourg, Netherlands, Slovakia,
Slovenia and Sweden.
Auctions in Croatia and Spain are scheduled for July 2021.
The number of countries that have assigned 700 MHz frequencies more than doubled in the last past
two years. As at June 2019, six countries (Finland, France, Germany, Denmark, Italy and Sweden) had
assigned 700 MHz spectrum; in June 2021there were fifteen of them.

2

Commission Decision (EU) 2019/235 of 24 January 2019 on amending decision 2008/411/EC as regards an update of relevant technical
conditions applicable to the 3400-3800 MHz frequency band
3

Commission Implementing Decision (EU) 2019/784 of 14 May 2019 on harmonisation of the 24,25-27,5 GHz frequency band for terrestrial
systems capable of providing wireless broadband electronic communications services in the Union
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Figure 2 :

700 MHz spectrum assigned in 15 MSs

Source: 5G observatory, June 2021

4.2.2. 3.4-3.8 GHz
3.4-3.8 GHz spectrum already assigned in 18 Member States: Austria, Bulgaria, Cyprus, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Luxembourg, Romania,
Slovenia, Spain and Sweden. Spain auctioned two additional 10 MHz lots in February 2021. In Portugal,
the process is still ongoing at the time of writing.
The number of MSs that have assigned 3.4-3.8 GHz spectrum has grown by 80% over the last past two
years, from ten up to eighteen.
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Figure 3 :

3.4-3.8 GHz spectrum assigned in 18 MSs

Source: 5G observatory, June 2021

4.2.3. 26 GHz
At least 1000 MHz of spectrum in the 26 GHz band has been assigned in five Member States: Denmark,
Italy, Finland, Greece and Slovenia, and is available for local licences in Germany (and in the UK). Italy
was the first Member State to auction 1 GHz of the 26 GHz band. Finland was second. Greece followed
late in 2020 while Slovenia and Denmark assigned 26 GHz spectrum in April 2021.
A number of countries decided to put 26 GHz auction processes on hold due to a lack of demand.
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Figure 4:

26 GHz spectrum assigned in 5 MSs

National licenses

Local licenses

Source: 5G observatory, June 2021

4.3. 5G trials
199 5G trials in the 27 MSs of the European Union plus the United Kingdom and 245 trials including
Russia, San Marino, Norway, Turkey and Switzerland (December 2020)
3400-3800 MHz frequencies have always been the most tested
Drop in the number of technical tests
The most trialled verticals are media and entertainment followed by transport and automotive.
As many as 245 trials had been listed at the end of 2020. The share of technical tests dropped
significantly in 2020 as several mobile operators launched 5G commercial services and others were
planning 5G network deployment for the third quarter of 2020 and/or for 2021.
Media and automotive are the verticals majorly driving trials
The most trialled verticals are media and entertainment (39 trials) followed by transport (33 trials) and
automotive (23 trials).
The 245 trials were conducted in 31 countries (199 trials in 27 of the 27 EU MSs and the UK and 46 in
Russia, San Marino, Norway, Turkey, and Switzerland). No trials have been registered so far in the
following Member States: Cyprus, and Slovenia.
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Figure 5:

Verticals tested in 5G trials
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The most numerous trials performed in Spain, Germany, Italy, and Russia
Trials have been the most numerous in Spain, Germany, Italy, and Russia. The top four biggest
economies in the European Union (Germany, France, Italy, and Spain) are totalling 38% of trials,
reaching 46% when the UK is included. Spain remains the countries with more trials and Germany
ranks in second.
Figure 6:

5G trials by country

Source: IDATE DigiWorld, December 2020
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On average, more than eight trials per country have been listed so far.
The 3.4-3.8 GHz band still is the most tested frequency band by far (70% of the trials)
When indicated (frequency bands tested are available only in selected trials, representing 48% of all
trials listed), the most used frequency band for trials is by far the 3.4-3.8 GHz (82 trials tested the 3.43.8 GHz frequencies out of 117 trials mentioning which band was considered). The 28 GHz band is the
second band with more tests, 13 tests in total. The 26 GHz band has been used in 7 tests.
Figure 7:

Frequency bands tested

Tests by frequency
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5. Analysis of 5G development in Europe
5.1. 5G commercial launches
Sixty-five commercial 5G networks in 25 MSs (sixty-nine commercial networks in 26 EU countries,
including the UK). 5G is also being deployed for private networks. 5G Standalone networks are
emerging in Europe.
Coverage is growing robustly. A large range of devices is available, from FWA CPE, industrial routers,
modules, laptops and smart phones. 5G has become a reality in Europe with the launch of a 5G network
by Elisa in Finland in 2018. The first 5G commercial launch (with devices) took place in the USA on
October 1st, 2018 by Verizon Wireless and was proposing Fixed Wireless Access services (FWA).
In EU-27 plus the UK, the number of live 5G networks has significantly increased in Europe and outside
Europe over the last past two years. Only Lithuania and Portugal have not launched 5G services in the
EU as at the end of June 2021. By end June 2021, 5G commercial services had been deployed in 25 EU
Member States (and 26 European countries, including the UK): Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Estonia, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Luxembourg, Malta, Netherlands, Poland, Romania, Slovakia, Slovenia, Spain, and Sweden.
Figure 8:

EU-27 countries with 5G commercial service – June 2021

Source: IDATE DigiWorld

All the services which were initially restricted in terms of either geographic availability, devices
availability, or the types and numbers of customers being provided with services are deployed in most
major cities.
The rise has been impressive since June 2019. Coverage is expected to further grow.
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5.2. Services offered
Services offered concern two types of services or modes. 5G services are available on both FWA/5G at
home or on a mobile mode with a smartphone.
At launch, 5G services were offered on a FWA mode or dedicated to business users. As 5G devices and
smartphones are becoming more numerous on the market, 5G mobile services started to be offered
in 2019.
In the USA, Verizon started by offering 5G FWA services and added a 5G mobile service a few months
later. In South Korea, first residential 5G services are mobile services focused on media and
entertainment.
In Europe, 5G services are offered on both modes but mainly on the mobile mode. They target highend users buying high to mid-end 5G smartphones. Services include gaming, entertainment while the
selling proposition is mostly around very high speeds.

5.3. Tariffs
There is not a unique way to price 5G and design 5G data plans in the world. 5G prices indeed vary
heavily form one country to another. Overall, 5G tariff plans are not so different from 4G plans
Pricing parameters remain largely identical to 5G. Volume and bitrate and the most common
segmentation criteria. Content, data sharing, tethering, use of Wi-Fi hotspot, roaming may also be used
as range parameters. However, quality of service is gaining momentum in cellular range. If volume still
remains the main segmentation criteria for 4G/5G plans, often with the unlimited plan as a high-end
offering, bitrate is increasingly used in order to segment service range, usually combined with volume.
Some operators in the USA and Finland offer only unlimited plans at different speeds. Content is
sometimes used to add value to high-end offerings, especially by integrated operators such as AT&T.
The 5G price premium on 4G plans for higher speeds is diverse, if it exists, is estimated globally at 6
EUR. For operators seeking to add value to 5G against 4G, the premium put on 5G compared to 4G is
between 1 and 16 EUR, with an average of 6 EUR/month. It is expected, though, that as was the case
for the other generation shift (especially 3G/4G), there will be no 5G premium in the long run: 5G ARPU
will tend to reach 4G ARPU levels in the long term.

5.4. Coverage
Coverage has significantly increased over the pasts two years. As a whole, Europe is still lagging behind
advanced Asian countries and especially China, and South Korea to a lesser extent, which deployed
thousands of 5G sites. In China, the government announced MNOs had lighted up 819,000 base
stations as at end March 2021 i.e. 5.9 5G sites per 10,000 people. In South Korea, 166,250 sites support
5G i.e. 32 5G sites per 10,000 people.
Increase in 5G coverage masks some discrepancies at European level: 2.1 5G site per 10,000
inhabitants was commercially available in France as at end April 2021 but less than 1 5G site per 10,000
people in mid frequencies. In Germany, the ratio stands over 8: T-Mobile has deployed approx. 60,00
18

antennas, and is targeting over 90% coverage as at end 2021 using DSS and 2.1 GHz frequencies.
Vodafone claims it has deployed 10,000 5G sites while Telefonica says it has implemented 2,000 sites.
Telefonica in Spain mentions it had 80% population coverage as at end April 2021, using 2.1 and 3.5
GHz frequencies.

5.5. Evaluation of 5G networks maturity
5G networks available at the end of June 2021 in EU-27 provide fixed wireless access services and highspeed mobile services. 5G networks in Europe are mostly NSA (Non Standalone) networks. This means
that MNOs are connecting 5G base stations to their 4G core networks and are not yet ready to
implement a SA (Standalone) core network that is necessary in order to reap all the benefits out of 5G
capabilities. However, SA (StandAlone) networks are emerging; German players are front-runners in
SA. Vodafone in Germany announced in April 2021 it switched 1,000 antennas to SA in 3.5 GHz
frequencies in 170 municipalities including Berlin, Frankfurt, Hamburg, and Düsseldorf. Telefonica
Germany SA 5G service is also live since May 2021.
SA networks should be implemented by many operators in 2022 and should represent the majority of
5G networks in EU-27 in 2023. Therefore the level of maturity of 5G networks in EU-27 is fair but still
has to improve before services can be offered to vertical sectors with all the benefits of 5G
(virtualisation, slicing, and ease of service creation…).
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6. 5G outside Europe
Outside Europe, Ooredoo in Qatar claimed in May 2018 to be the first world player to launch 5G
nationally with 50 sites registered late in July 2018. 50 additional sites were expected by August 2018
but to date only 70 live sites are announced.
South Korea is the first 5G country in the world with three live 5G networks for all users since early
April 2019.
The leading advanced mobile markets are the 5G frontrunners, partially thanks to strong governments
pushes. South Korea and the US have launched 5G services to date. Chinese and Japanese players are
expected to launch in 2020 at the latest. Some players could pre-launch in the second half 2019.

6.1. South Korea
South Korea was the first country to launch 5G services nationally on December 1 st, 2018. The three
MNOs jointly launched 5G as previously agreed and discussed with the South Korean Government.
On April 3rd, 2019, 5G services for residential customers were launched.
As at end May 2021, South Korean MNOs registered a little less than 16 million 5G customers.
It is expected that the deployment of nationwide 5G networks will be fully completed in 2022 or 2023.
Coverage has increased very rapidly. Approximately 166,000 5G base stations have been deployed
nationwide as at April 2021.
The MNOs are preparing to launch SA networks and mm-wave service.
Mid-band (3.4-3.7 GHz) and high-band (28 GHz) 5G spectrum was assigned in June 2018 to the three
MNOs.

6.2. The USA
All major MNOs had launched 5G services in June 2019. Coverage is patchy to date, limited to parts of
some US cities. The USA is the only country to use mm-wave frequencies since the beginning. Verizon
and AT&T are using 28 (Verizon only) and 39 GHz spectrum for their 5G services from launch. T-Mobile
is using Sprint’s mid-band spectrum at 2.5 GHz and launched 5G SA at 600 MHz.
The USA continuously frees spectrum for 5G in mm-wave and in mid-bands.

6.3. China
China is the world first market for 5G in terms of connections and will stay the first market ever. 5G
subscriber uptake is impressive. China registered 452 million 5G subscribers as at end May 2021.
MNOs are deploying fast. Over 800,000 5G antennas have been deployed as at end March 2021. The
1 billion mark will be overtaken before year-end 2021.
20

MNOs have also already started to move to SA early 2021.

6.4. Japan
Japanese incumbent MNOs launched 5G services in April 2020. They had previously targeted to launch
for the Olympic Games in 2020 (which were postponed to August 2021). Rakuten Mobile followed in
September 2020. 5G SA is expected at year-end 2021 or at the beginning of 2022.
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7. Conclusions: The 5G Action Plan’s main
objectives are partially met at the end of
2020
7.1. 5G Action Plan main objectives were almost reached at the end of
2020
5G deployment was affected by the Covid-19 pandemic situation in 2020 and early 2021. This has
resulted in auction delays (put off from spring 2020 to year-end 2020 or 2021), delays in R&D as
meetings were held virtually, and deployment delays when public institutions and companies had to
reduce activities. However, from a global viewpoint, the objectives set by the 5G Action Plan were
almost met.
Commercial launches are progress steadily
Two Member States have not launched 5G commercial services so far (Portugal and Lithuania). In
Portugal, the multi-band 5G auction was still ongoing at the beginning of July 2021, after more than
100 days of bidding, delaying the effective launch of 5G services in the country. In Lithuania,
commercial services are expected to start shortly after the conclusion of the upcoming 5G auction
scheduled for later this year.
Spectrum assignments face a contrasted situation
Up to now, assignment of spectrum in the 5G pioneer bands has mainly focussed on the 700 MHz and
3.4-3.8 GHz frequencies. The number of Member States that have assigned 700 MHz frequencies has
more than doubled in the last two years, from six up to fifteen. The number of Member States that
have assigned 3.4-3.8 GHz spectrum has increased by 80% over the last past two years, from ten up to
eighteen. The number of Member States that have assigned spectrum in the 26 GHz band has
significantly grown, from one to five, over the last past two years. 26 GHz spectrum is also available on
the basis of local licences in Germany.
A comparison of 5G spectrum assets around the world
The following figures show the amount of assigned spectrum and spectrum distribution between low,
medium and high frequency bands. Low bands are under 1 GHz, medium bands are between 1 and 6
GHZ and high bands are over 6 GHz.
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Figure 9:

Assigned 5G spectrum (by country)

Source: IDATE DigiWorld – August 2021

The country comparison shows that South Korea ranks first in terms of early assignment of mid- and
high-bands. EU-28 will probably rank even better when all Member States have assigned the three
pioneer bands. The USA are in a very specific situation as the four main operators have completely
different spectrum assets usable for 5G.
Figure 10:

Assigned 5G spectrum (by Mobile Network Operator)

Source: IDATE DigiWorld – August 2021

23

Initial 5G coverage is accelerating but not yet with full performance available
Thanks to the use of sub-1 GHz frequencies with long propagation characteristics, and to Dynamic
Spectrum Sharing enabling providers to re-use 4G spectrum for 5G services, outdoor coverage is now
increasing spectacularly in many Member States. However, many of those implementations based on
sharing and/or re-use of the spectrum allocated to 4G have a negative impact on performance, offering
sometimes a user experience closer to 4G than true 5G. With the advent of more advanced use cases,
it will become increasingly important to ensure that coverage is combined with appropriate quality of
service and performance. This is not an EU-specific challenge as all regions face the dilemma between
a rapid ramp-up of 5G services based on existing base station installations versus the deployment of a
truly new and highly efficient underlying infrastructure.

7.2. What can one expect in the next 12 months?
In this paragraph, we present our expectations for the twelve months to come as far as national 5G
strategies, spectrum assignment in the Pioneer Bands, markets, infrastructures and devices are
concerned.
Spectrum assignments regarding the Pioneer Bands
Spectrum assignments should continue to progress steadily. Many auctions are underway, or
expected, by year-end 2022. Interest for the 26 GHz band is likely to increase in many Member States
and hence more auctions or spectrum award processes concerning this band should take place by
2025.
Evolution of 5G markets
5G coverage will continue to expand rapidly, including outside urban areas thanks to the wide use of
the 700 MHz band. We expect that the first 26 GHz small base stations deployment will mainly occur
in Germany, around 2023-2024, and aimed at capacity enhancing.
Many private networks will become operations in various vertical sectors: manufacturing, ports,
airports, health sector, mining….
The device ecosystem
The device ecosystem will undoubtedly continue to grow fast. Additional 5G smartphones, fixed
routers and Mi-Fi will be unveiled and commercially made available at a cost coming closer to the cost
of a 4G device and will more and more support millimetre bands. A huge number of dedicated Internet
of Things (IoT) devices will appear on the market in order to answer to specific needs.
Regarding infrastructure developments, there will be a growing number of 5G Standalone networks in
Europe by the end of 2022. From a longer perspective, strategic network transformation will proceed
with and increasing number of MNOs investing in V-RAN and OpenRAN solutions. These new players
are providers of dedicated hardware/software for the Radio Access Network (such as Airspan,
Altiostar, Commscope, Mavenir or Parallel Wireless), hardware and server manufacturers (Dell, Intel,
HPE…), core networks specialists (such as Casa, Netcracker, NEC), orchestration solutions providers
and “higher-layer” providers of OSS/BSS. Japanese manufacturers NEC and Fujitsu are also coming
back in the game thanks to their cooperation with Rakuten Mobile in Japan, the first “virtualized”
mobile network in the world. It is interesting to note that the “greenfield” mobile operator in Germany,
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1+1 Drillisch, chose Rakuten (and its Symphony offer) in August 2021 to provide its virtualized mobile
network solution for its 5G infrastructure in Germany.
We anticipate that sales of V-RAN and OPEN RAN solutions will represent between 15% and 25% of
the RAN market in 2025 in Europe. So, we anticipate a major disruption in the mobile network
infrastructure market with new players gaining market shares at the expenses of European
manufacturers Nokia and Ericsson.
“Mais c’est une révolte ? — Non, Sire, c’est une révolution !” - What do the deals signed by
AT&T with Microsoft and Google mean for Communications Service Providers?
This deal will have a very important impact on the Communications Service Providers model but it is
only a new step forward for AT&T that has always been a front runner in the virtualisation trend. With
this very important contract, hyperscalers (Amazon Web Services, Google and Microsoft) are in a
favourable position now to gain other significant markets among brownfield operators. They are
already present in the greenfield market with DISH networks in the USA (AWS) and will become major
providers of Cloud-based core networks services.

25

