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1. Executive summary  

This is the second quarterly report of the 5G Observatory for the fourth quarter of 2018. 

1.1. Status of 5G deployment in Europe and assessment against the 5G 
Action Plan  

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 by 2025. The action plan sets out a clear roadmap for public and private 

investment on 5G infrastructure in the EU.  

The European 5G Observatory provides updates on all market developments in EU-28, including 

actions undertaken by the private and public sectors, in the field of 5G. It also presents an analysis of 

the strategic implications of the 5G Action Plan and other public policy objectives. 

European mobile operators have been working for two years with equipment manufacturers and 

vertical players on various triŀƭǎ ƛƴ ƻǊŘŜǊ ǘƻ ǾŀƭƛŘŀǘŜ рDΩǎ ŎŀǇŀōƛƭƛǘƛŜǎΦ At mid-December 2018, it is clear 

that they are heavily involved in 5G testing with 138 trials reported in EU-28 countries.  

In the coming months, European mobile operators should prepare the deployment phase and will be 

ŀōƭŜ ǘƻ ǇŜǊŦƻǊƳ ǘŜǎǘǎ ƛƴ άǊŜŀƭέ ŎƻƴŘƛǘƛƻƴǎ ŀǎ ǘƘŜ ŦƛǊǎǘ рD ǎƳŀǊǘǇƘƻƴŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŀǾŀƛƭŀōƭŜ in 

the first half of 2019. In June 2018, Elisa announced availability of a commercial 5G network in 

¢ŀƳǇŜǊŜΣ CƛƴƭŀƴŘ ŀƴŘ 9ǎǘƻƴƛŀΩǎ ŎŀǇƛǘŀƭ Ŏƛǘȅ ƻŦ Tallinn. In late 2018, Orange started to announce detailed 

plans regarding 5G network deployment and commercial launch. In 2019, 5G deployments are 

expected with tens of base stations in many cities across Europe. Various operators (Vodafone, EE, 

hǊŀƴƎŜΣ 5¢Χύ have already announced deployments in many European cities. Contracts with network 

suppliers for 5G equipment should be signed in 2019 in order to allow full commercial service in 2020.  

In other regions of the world, 5G is a verȅ Ƙƻǘ ǘƻǇƛŎ ŀƴŘ vŀǘŀǊΩǎ hƻǊŜŘƻƻ ŀƴƴƻǳƴŎŜŘ рD ŎƻƳƳŜǊŎƛŀƭ 

service in May 2018. Nevertheless, it should be noted that availability of mobile 5G devices is expected 

in the first half of 2019and that only prototypes are available today. Verizon has launched its fixed 

wireless access service early October in four cities in the USA based on a proprietary standard. AT&T 

also announced the launch of a mobile 5G service based on the 3GPP standard. The service is restricted 

to friendly1 customers until the first quarter of 2019. The three South Korean operators agreed to 

launch 5G services on the same day in March 2019 and already announced limited commercial service 

targeting the enterprise market in early December 2018. China and Japan are already very active in the 

5G field and operators will commercially launch 5G in 2019-2020. 

Key trends related to the 5G Action Plan measures covering 5G roadmaps, spectrum, early deployment 
and pan-European multi-stakeholder trials are presented in Table 1:  

                                                           
1 Friendly customers are employees of the mobile operator or people using the service for no charge in exchange of reports on the service 
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Table 1: Key trends related to 5G Action Plan measures 

5G AP measures Key trends 

Announcements by operators, service 
providers or users 

5G commercial launches (network only): Elisa (Finland and Estonia) in June 
2018, Ooredoo (Qatar) in May 2018. South Korean MNOs in December 
2018. AT&T in December 2018 (end user devices in Q1 2019). 

5G commercial launches (network and end user devices): Verizon (USA) in 
October 2018. 

No clear indication of 5G investments by mobile operators. 

5G planned launches: South Korea in March 2019, Japan in August 2020 
(Pre-launches in 2019, notably for NTT DoCoMo autumn 2019), AT&T (USA) 
in 2019. 

 

Promote early deployment in major urban 
areas and along major transport paths 

138 trials announced in EU-28. 33 trials in Russia, Turkey, San Marino, 
Switzerland and Norway. 

 

In 2017 and 2018, 10 digital cross-border corridors were announced and 
established for live tests of 5G in the EU. 3 large-scale projects have been 
selected on these corridors (5G Carmen, 5G CroCo, 5G Mobix). 

 

Promote pan-European multi-stakeholder 
trials as catalysts to turn technological 
innovation into full business solutions 

 

Large trials are part of H2020 phase 3 projects. Three projects (5G EVE, 5G 
VINNI, 5GENESIS) started on the 1st July 2018 and run for 3 years 
implementing and testing advanced 5G infrastructures in Europe (15 to 20 
M Euro investment). 

 

Source: IDATE DigiWorld ς December 2018 

1.2. Framework conditions and public measures in the context  of the 
5G Action Plan  

Public authorities have started to take measures to facilitate the introduction of 5G. This ranges from 

national 5G strategies to the completion or preparation of 5G spectrum assignments. 

The European Electronic Communications Code, which was agreed in the first half of 2018, sets 

important framework conditions as regards 5G investment in the EU. In particular, MS are required to 

make 5G pioneer bands available by end of 2020 with investment certainty and predictability for at 

least 20 years in terms of spectrum individual licensing. Moreover, it establishes a voluntary peer 

review for the consistent assignment of spectrum across the EU. 

The 5G Action Plan also sets out key targets to be achieved by Member States on the roadmap to 

5G.The first one aims at unlocking bottlenecks including identification of spectrum for the initial launch 

of 5G (the pioneer bands identified by RSPG). The second target was the identification of a full set of 

spectrum bands for 5G by the end of 2017 and working toward an approach for the authorisation of 

specific bands above 6 GHz.  

At mid-December 2018, the most tested frequency band in Europe is by far the 3.6 GHz band. The 26 

GHz band is starting to gain traction. 
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Table 2: Assessment of 5G AP analysis criteria 

5G AP analysis criteria Assessment 

Roadmaps and priorities for a coordinated 
5G deployment  

The European Commission published a guidance document for national 5G 
strategies and roadmaps.  

Nine MSs published specific national 5G roadmaps (Austria, Finland, France, 
Germany, Luxembourg, Spain, Sweden, The Netherlands, and the UK). 

Thirteen EU MSs have published national 5G roadmaps or global strategy 
documents: Austria, Denmark, France, Germany, Italy, Luxembourg, Malta, 
Poland, Romania, Spain, Sweden, The Netherlands and the UK. 

Twelve2 EU MSs have launched public consultations on 5G spectrum/strategy. 

 

Make pioneer spectrum bands available for 
5G use ahead of WRC-19 

 

Member States are required to authorise the 700 MHz band by 2020, unless 
there are justified reasons for delaying it until mid-2022 at the latest. 

¶ The 700 MHz band has been assigned in five MSs: Germany, France, 
Finland, Italy and Sweden 

¶ The 3.4-3.8 GHz band has been assigned in accordance with 5G 
technical conditions3 in 5 MSs: Finland, Italy, Latvia,  Spain and 
United Kingdom 

¶ The 26 GHz band has been assigned in Italy. 

In twelve Member States at least one spectrum auction is complete (as at 
December 15th, 2018). 

Three 5G spectrum auctions took place in Q4 2018: 

¶ Finland: 3.4-3.8 GHz, September 26th 2018 

¶ Italy: 3.6-3.8 GHz and 26 GHz, September 2018 

¶ Sweden: 700 MHz December 4th, 2018 (3.4-3.8 GHz in 2019) 

In eleven MSs at least one spectrum auction is scheduled for 2019. 

 

Spectrum: usage of 5G pioneer bands 
and/or of other bands identified by the 
RSPG  

Usage: no commercial usage of 5G spectrum yet in EU-28 (Elisa launched its 
5G network in Finland but services and devices were not available at the end 
of 2018) 

 

Service verticals: feasibility of vertical use 
cases based on deals inked with key 
vertical players 

Media & Entertainment: 30 trials 

Transport: 23 trials 

Automotive: 17 trials 

Other verticals: Industry 4.0, Agriculture, Smart cities, smart buildings, 
ŜIŜŀƭǘƘΣ tǳōƭƛŎ {ŀŦŜǘȅΧ 

 

Top 10 European countries where trials are 
organised 

Spain, France, Germany, Italy, UK, Finland, Estonia, Netherlands, Portugal, 
Romania 

 

Technologies (Non-Stand Alone, Stand 
!ƭƻƴŜΧύ 

Non-Stand Alone 5G (3GPP Release 15) for all mobile operators except Verizon 
in the USA with a proprietary standard: Verizon 5G Technical Forum standard. 

 

Functionalities tested: virtual 
networks/edge computing, 
broadcast/streaming, Heterogeneous 
bŜǘǿƻǊƪǎΧ 

Mainly throughput and latency are tested in the first trials in Europe. The 
media and entertainment vertical is the most important one among the 
reported trials. 

Source: IDATE DigiWorld ς December 2018 

                                                           
2 Consultations in eight countries (Germany, Greece, Luxembourg, Malta, Poland, Slovakia, Slovenia and the UK) are now closed (15 December 
2018). Process is ongoing in four MSs (Bulgaria, France, Lithuania and Romania). 

3 Harmonised technical conditions in line with Commission Decision to be adopted by end of January 2019 
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2. Recent major developments  

2.1. Latest developments at EU level  

5G is progressing well in Europe. The process has significantly accelerated since year-end 2017. 

Ambitious goals were set at European level since 2016. ¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŀŎǘƛƻƴ Ǉƭŀƴ ƻŦ мп 

Sept. 2016 confirmed by the Member States in December 2017 targets the commercial rollout of 5G 

in one major city in every Member State by 2020 and the coverage of the main urban areas and 

transport routes by 2025. 

The European Union regulatory framework for electronic communications has recently been reviewed 

and the new European Electronic Communications Code (EECC) will come into force at the beginning 

of 2019 and Member States will have two years to transpose it into national law. This will give a strong 

push to 5G and high-speed broadband networks as a whole.  

The new Electronic Communications Code will facilitate investments and entry into the market for 

wireless communications operators by:  

- enhancing the deployment of 5G networks by ensuring the availability of new necessary 5G radio spectrum 
by the end of 2020 in the EU;  

- providing operators with investment certainty and predictability for at least 20 years in terms of spectrum 
individual licensing;  

- ensuring better coordination of planned radio spectrum assignments;  
- supporting the entry of new spectrum users and economic operators through increased recourse to shared 

use of radio spectrum and general authorisation where possible, as well as easier spectrum trading and 
leasing; 

- facilitating the deployment of 5G networks by introducing a light authorisation regime for small-area 
wireless access points; 

- facilitating the roll-out of new, very high capacity fixed networks by making rules for co-investment more 
predictable and promoting risk sharing in the deployment of very high capacity networks; 

- promoting sustainable competition for the benefit of consumers, with a regulatory emphasis on the real 
bottlenecks, such as wiring, ducts and cables inside buildings; and a specific regulatory regime for wholesale 
only operators.  

- ensuring close cooperation between the Commission and the Body of European Regulators for Electronic 
Communications (BEREC), including in supervising measures related to the new access provisions on co-
investment and symmetric regulation.  

All Member States are required to adopt 5G roadmaps regarding the licensing of the 700 MHz band. 

Nine MSs have assigned or are about (before year-end 2018) to assign 5G spectrum (mainly 3.4-3.8 

GHz frequencies). 

2.2. Progress of national strategies and plans  

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. 
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In order to facilitate a consistent approach across Europe, the European Commission has published in 

November 2018 a Report4 summarising the best practices and common elements that could be 

considered for national 5G strategies. The work done with experts from EU Member States covers key 

issues that range from deployment targets, spectrum and small cells to public financing programmes 

and 5G innovation support.  

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 pioneer bands, and trial licenses 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. 

The review of progress made towards 5G market introduction shows various stages. Nine MSs 

published precise national 5G roadmaps (Austria, Finland, France, Germany, Luxembourg, Spain, 

Sweden, The Netherlands, and the UK) whereas thirteen EU MSs have published national 5G roadmaps 

or global strategy documents: Austria, Denmark, France, Germany, Italy, Luxembourg, Malta, Poland, 

Romania, Spain, Sweden, The Netherlands and the UK. In 2019, eight Member States will publish their 

5G strategies: Cyprus (1/19), Denmark (2/19), Malta (3/19), Hungary (4/19), Portugal (7/19), Croatia 

(Q4/19), Greece (12/19) and Lithuania (by end of '19). 

Four EU MSs have launched new public consultations during Q4 2018 on 5G spectrum (Bulgaria5, 

France6, Lithuania7 and Romania8). In other MSs the reflection has just started; countries did not 

publish a 5G roadmap or begin a public consultation, but awarded trial licenses or organised round 

tables: Croatia, Finland and Slovenia. The remaining MSs are still at the internal reflecting phase: Czech 

Rep., Estonia, Greece, Hungary, Ireland, Latvia and Lithuania. 

5G strategies and plans by Member States are detailed in section 3.1 of the annex of this report. 

                                                           
4 https://circabc.europa.eu/ui/group/7da1d333-3dda-4a40-9d7c-0013e0c51c98/library/3179b0e0-061d-4eac-9742-e391d63b5cc6/details 

5 The Bulgaria 5G strategy plan mentions the 700 MHz and 3.6 GHz bands 

6 In October 2018, ARCEP launched a consultation for the 1.5 GHz, 3.6 GHz and 26 GHz bands 

7 The consultation was for the 3.6 GHz band 

8 In December 2018, the Romanian regulator, ANCOM, has issued a consultation about its action plan for 2019. It covers the 700 MHz, 800 
MHz, 1500 MHz, 2.6 GHz, and 3.4 ς 3.6 GHz bands for 5G services 
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2.3. 5G scoreboard 

2.3.1. 5G scoreboard ɀ EU-28 

The 5G scoreboard summarizes the status of 5G trials, spectrum plans, measures on coverage, roadmaps and national plans in EU-28.  

Figure 1: 5G scoreboard ς EU-28 

 

Source: IDATE DigiWorld 
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2.3.2. 5G scoreboard ɀ International  

The international version of the scoreboard details trials and timelines for 5G commercial launches and spectrum plans world-wide. 
Figure 2: Scoreboard ς International markets 

 

Source: IDATE DigiWorld 
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2.4. Announcements of first commercial launches  

5G is heating up in the world. Verizon launched a Fixed Wireless Access commercial service on October 

1st, 2018. Some players have already announced their plans whereas Elisa and Ooredoo claim they 

have commercially launched 5G. 

2.4.1. Elisa (Finland and Estonia)  

Elisa reported its 5G network carried a 5G phone call on June 27th, 2018 between the Estonian minister 

of Economy and her Finnish colleague in Finland. Tests performed showed data speeds of 2.2 Gbps. 

That said, the first 5G licences would be made available in the 3.4-3.6 GHz frequencies in autumn 2018. 

2.4.2. Ooredoo (Qatar)  

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 and 50 additional base stations to be added in August 2018 (see here the 

5G launch event). Ooredoo seems to be providing 5G wTTH (wireless To The Home) services on 3.5 

GHz spectrum domestically with the very few compatible devices available (25 devices according to 

Gulf times). Ooredoo showcased its device. Considering 5G mobile devices are not ready yet, it states 

it is waiting for manufacturers to produce 5G capable devices (June 2019).  

2.4.3. USA: Verizon 5G Home service launched on October 1 st, 2018 

In the USA, Verizon 5G Home service was launched on October 1st, 2018, in limited areas of four US 

cities. The other mobile operators will launch their 5G services in the coming months.  

Verizon  

Since 2017, Verizon has been testing mm-wave 5G service in 11 cities (in Ann Arbor, Atlanta, 

Bernardsville, Brockton, Dallas, Denver, Houston, Miami, Sacramento, Seattle, and Washington, DC.). 

Verizon demonstrated a video 5G call at the 2018 Super Bowl and a NR data lab transmission with 

Nokia and Qualcomm in February 2018. In June 2018, Verizon tested two-way data transmission and 

multi-carrier aggregation and very high speeds outdoors. In August 2018, Verizon succeeded in 

transmitting a 5G signal to a moving vehicle.  

In August 2018, Verizon and Nokia have achieved a transmission of 5G NR signal to a receiver situated 

in a moving vehicle using spectrum in the 28 GHz band, in a trial carried out in New Jersey. In 

September 2018, Verizon, in partnership with Nokia, has completed the transmission of a 5G mobile 

ǎƛƎƴŀƭ ǘƻ ŀ ǘŜǎǘ Ǿŀƴ ƛƴ ²ŀǎƘƛƴƎǘƻƴΦ ¢ƘŜ ǘŜǎǘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǿƛǘƘ ±ŜǊƛȊƻƴΩǎ ƳƳ-wave spectrum and 5G 

ƴŜǘǿƻǊƪ ŎƻǊŜΣ ŀƭƻƴƎ ǿƛǘƘ bƻƪƛŀΩǎ рD ǊŀŘƛƻ ŜǉǳƛǇƳŜƴǘΦ  

In September 2018, Verizon successfully transmitted a 5G signal on a commercial 5G NR network in 

Washington DC and Minneapolis on prototype devices. 

Verizon 5G Home service was launched on October 1st, 2018 in limited areas of four US cities (Houston, 

Sacramento, Indianapolis, Los Angeles). The service is charged at 70 USD per month (50 USD/month 

for existing Verizon customers). There are no annual contracts, no equipment charges and no data 

caps. For the first three months, an Apple TV or a Google Chromecast Ultra is offered for free (40 USD 

after the first three months). Speeds range from 300 Mbps to 1 Gbps, depending on location. 

Launches in additional cities will follow. Mobile 5G could follow within a half year.  

https://www.youtube.com/watch?v=904E7Fi58XE
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Verizon uses CPE (Customer Premises Equipment) units and home routers from Samsung and is 

expected to use the Motorola Mod Z3 for mobile 5G. 

AT&T  

Since early 2017, AT&T has been performing fixed wireless & mobile 5G trials. The company works 

with partners such as Ericsson, Samsung, Nokia, and Intel. After Austin, TX, AT&T extended trials to 

Waco, TX, Kalamazoo, MI and South Bend, IN.  

AT&T plans to launch 5G services to 12 cities or population centers by the end of 2018, including Dallas 

TX, Atlanta GA, Waco, TX, and Charlotte, NC, Raleigh, NC and Oklahoma City. AT&T remains reserved 

about 5G FWA.  AT&T is expected ǘƻ ƭŀǳƴŎƘ рD ǿƛǘƘ ŀ ƳƻōƛƭŜ άǇǳŎƪέ ŀǎ ŦƛǊǎǘ ŘŜǾƛŎŜΦ !ŦǘŜǊ ƭŀǳƴŎƘ ƻŦ ǘƘŜ 

AT&T 5G service in early 2019, the roll-out will be extended to 19 additional cities including Las Vegas, 

NV, Los Angeles, Nashville, TN, Orlando FL, San Diego, CA and San Jose, CA.  

In November 2018, AT&T showcased its first mobile 5G device using mm-wave spectrum as well as the 

'first mm-wŀǾŜ ƳƻōƛƭŜ рD ōǊƻǿǎƛƴƎ ǎŜǎǎƛƻƴΩ ƛƴ ²ŀŎƻΣ ¢ŜȄŀǎΦ ¢ƘŜ ŘŜǎŎǊƛōŜŘ ŘŜǾƛŎŜ ƛǎ ŀ b9¢D9!w 

bƛƎƘǘƘŀǿƪ ōŀǎŜŘ ƻƴ vǳŀƭŎƻƳƳ {ƴŀǇŘǊŀƎƻƴ ·рл рD ƳƻŘŜƳ ŀƴŘ !¢ϧ¢Ωǎ ƳƳ-wave 5G network for 

connectivity.  This 5G will become available by the start of 2019 for end-users. 

AT&T also achieved tests of wireless 5G data transfer over mm-wave spectrum bands, via a mobile 

form factor device. The trial was carried out in Waco, Texas.  

AT&T is the first in the U.S. to announce the launch of a commercial standard-based mobile 5G network 

on 21st December 2018. 5G hotspots will be deployed in the dense urban areas of 12 cities: Atlanta, 

Charlotte, N.C., Dallas, Houston, Indianapolis, Jacksonville, Fla., Louisville, Ky., Oklahoma City, New 

Orleans, Raleigh, N.C., San Antonio and Waco, Texas. The service will extend in parts of 7 other cities 

in 2019: Las Vegas, Los Angeles, Nashville, Orlando, San Diego, San Francisco and San Jose, Calif. 

¢ƘŜ b9¢D9!w bƛƎƘǘƘŀǿƪ рD aƻōƛƭŜ IƻǘǎǇƻǘ ŘŜǾƛŎŜ ǿƛƭƭ Ǌǳƴ ƻƴ !¢ϧ¢Ωǎ рDҌ ƴŜǘǿƻǊƪ ƻǾŜǊ ƳƳ-wave 

spectrum.  Customers outside of 5G+ network coverage will be able to use the device to access the 

ōŜǎǘ ǇŜǊŦƻǊƳƛƴƎ ƴŜǘǿƻǊƪ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŀǎ ǿŜƭƭ ŀǎ !¢ϧ¢Ωǎ рD 9Ǿƻƭution networks (equipped with 256 

QAM, 4×4 MIMO, and Multiple LTE Carrier Aggregation) available in 385 markets. The Nighthawk 

hotspot device will be available to customers for 499 USD upfront and a monthly 70 USD payment for 

15GB of data. This device requires an AT&T data plan compatible with 5G. 

Sprint  

Sprint, which could merge with T-Mobile US in 2019, disclosed a number of target markets ahead of 

its planned commercial launch in the first half of 2019. In February 2018, it named Atlanta, Chicago, 

Dallas, Houston, Los Angeles, and Washington DC as its initial wave of mm-wave 5G markets. 

Additional markets were revealed in May 2018, including New York City; Phoenix, AZ and Kansas City. 

Sprint will launch a first 5G LG smartphone in the USA by mid-year 2019. 

T-Mobile USA 

T-Mobile announced to target mobile 5G launch by 2020 in Dallas, Las Vegas, Los Angeles, CA, New 

York City and in a number of other cities. Unlike its competitors, T-Mobile is not expected to launch 5G 
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in mm-waves. It announced it will use its 600 MHz spectrum primarily and 28 and 39 GHz frequencies 

in the second stage. The idea behind is to be able to get high speeds with a broad coverage. 

T-Mobile USA signed in August 2018 two 3.5bn USD contracts with Ericsson and Nokia to support its 

nationwide 5G network deployment. Under the terms of the contract, Ericsson will provide T-Mobile 

ǿƛǘƘ ƛǘǎ рD bw ƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜΣ ŀǎ ǿŜƭƭ ŀǎ 9ǊƛŎǎǎƻƴΩǎ ŘƛƎƛǘŀƭ ǎŜǊǾƛŎŜǎ ǎƻƭǳǘƛƻƴǎΦ The mobile 

operator is targeting early 2019 for its commercial launch. It also expects that its fixed-wireless access 

service based on 5G networks will deliver speeds of 100 Mbps for up to two-thirds of the population 

in the coming years and will be reaching 90% of the country by 2024. 

2.4.4. South Korea 

3.5 GHz and 28 GHz spectrum were auctioned off in South Korea in June 2018. 

The February 2018 Winter Olympics in PyeongChang provided a stage for displaying 5G innovation. KT 

was very active. Samsung and KT provided a 4K streaming video service via a 5G network using 28 GHz 

spectrum. KT provided the 5G data network through a collaboration led by Intel with partners including 

Ericsson, Nokia and Alibaba, while Samsung unveiled its 5G mobile tablet device to deliver a 4K 

ǎǘǊŜŀƳƛƴƎ ǾƛŘŜƻ Ǿƛŀ LƴǘŜƭΩǎ ōŀǎŜ ǎǘŀǘƛƻƴǎΦ KT demonstrated on its 5G network four types of data-heavy 

video streaming services: Sync view, Timeslice, 360 VR and Omnipoint view. KT also showed a 5G 

Connect Bus using 5G, capable of autonomous driving using Lidar sensors and the V2X technology. 

Hyundai demonstrated five Level4 autonomous cars on a 196km trip to PyeongChang; the cars were 

connected to the KT 5G net for entertaining the passengers. 

SK Telecom, LGU+ and KT launched their 5G service in a number of cities on December 1st, 2018. The 

launches came earlier than previously announced and thus expected. In fact, all MNOs announced in 

July 2018 their intention to jointly launch 5G in March 2019. This intention arrived one year after a first 

agreement signed in April 2018 on a shared 5G deployment and network. This firsǘ ŀƎǊŜŜƳŜƴǘΩǎ 

intention aimed at avoiding a very costly launch campaign when 4G came to reality back in 2011 and 

generating heavy cost savings of nearly 1 trillion KRW over the next ten years. 

2.4.5. Japan 

Historically, Japan has been at the forefront of mobile technology. Japan targets the Tokyo summer 

Olympic Games to launch 5G. However, NTT DoCoMo announced it could pre-launch 5G in September 

2019 with plans to deploy commercial 5G services across Japan by mid-2020. 

NTT DoCoMo 

A few months ago, NTT DoCoMo executives indicated that the Tokyo Summer Olympics were a target 

for 5G launch. This has been confirmed in June 2018 by Mrs. Lan Chen, CEO of NTT DoCoMo Beijing 

[ŀōǎ ǎǇŜŀƪƛƴƎ ŀǘ ǘƘŜ a²/Ωму ƛƴ {ƘŀƴƎƘŀƛΦ {ƘŜ ŀƴƴƻǳƴŎŜŘ ŀ рD άǿƛǘƘƛƴ улл Řŀȅǎέ ǿƘŀǘ ǎƘƻǳƭŘ 

sometimes in summer 2020. Assignment of 5G spectrum in Japan is expected by end-March 2019. 

NTT DoCoMo carried out a number of 5G trials with multiple vendors. For example, they cooperated 

with Tobu Railway to trial a 5G system at Tokyo Skytree Town using 28 GHz spectrum in March 2018. 

Earlier in November 2016, they carried out a large-scale field trial using 200 MHz of spectrum in the 

4.5 GHz band in Yokohama, Japan. This trial aimed at testing Ultra Reliable and Low Latency 
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Communications (URLLC) resulted in network speeds up to 11.29 Gbps total and less than half-a-

millisecond latency. NTT DoCoMo also completed 5G integrated access backhaul trials using the 39 

GHz frequencies. With Nokia, NTT DoCoMo tested 5G on the 90 GHz band. 

In May 2018, NTT DOCOMO achieved a 5G field trial at 28 GHz, involving a 5G base station and a car 

travelling at around 293 km/h.  In November 2018, NTT DOCOMO and Mitsubishi Electric achieved 

peak data speeds of up to 27 Gbps during 5G trials, using a single mobile terminal and 500 MHz of 

spectrum in the 28 GHz band. 

NTT DOCOMO, in partnership with Metawave Corp, demonstrated 5G technology in December 2018 

using the 28 GHz band. The trial took place in Koto-ku, Tokyo and achieved data transmission speeds 

of 560 aōǇǎ ǿƛǘƘ aŜǘŀǿŀǾŜΩǎ ƳŜǘŀ-structures reflect-array in place, compared to 60 Mbps with no 

reflector. 

In December 2018, NTT DoCoMo and Mitsubishi ran 5G trials in Kanagawa. Tests used a single terminal 

and 500 MHz of 28 GHz spectrum. By using a 16-beam spatial multiplexing in LOS (line of Sight) 

conditions with massive MIMO antennas, tests hit a peak speed of 27 Gbps at a distance of 10 metres. 

At a distance of 100 metres, tests achieved 25 Gbps. 

Softbank  

SoftBank has been performing many 5G trials with Huawei or Ericsson since 2017, notably using 4.5 

GHz frequencies. SoftBank is working with Huawei to demonstrate 5G. A demonstration included real-

time UHD video transmission (throughput of over 800 Mbps) using ultra-high throughput, remote 

control of a robotic arm and ultra-low latency transmission as well as remote rendering via a GPU 

server using edge computing. With ZTE, Softbank achieved DL speeds of 956 Mbps in Nagasaki in 

October 2017. Commercial launch of 5G service is expected in 2020. 

KDDI 

In December 2017, KDDI and Samsung completed a successful 5G demo on a train moving at over 

100km/h. The distance between two stations was approximately 1.5km. Companies achieved a 

successful DL and UL handover as well as a peak speed of 1.7 Gbps. 

KDDI has also performed 5G trials, mainly with Ericsson and Samsung Electronics. Between September 

2017 and March 2018, KDDI and Ericsson tested a PoC in the 4.5 GHz frequency band in a many cities 

across Japan. 

In November 2018, KDDI outlined plans to start offering 5G services in selected areas by 2019, with 

full-scale development coming in 2020. It reportedly aims to implement its 5G core in 2021, planning 

to launch various services using network slicing. 

2.4.6. China 

5G deployment in China is strongly backed by the government. 5G ranks among the strategic priority 

for the whole country (13th 5-year plan 2015-2020 and άMade In Chinaέ 2025 Initiative launched in 

2013). In January 2017, the MIL¢ ǇǳōƭƛǎƘŜŘ ŀ ǊŜǇƻǊǘ ƻƴ άDevelopment Planning for Information and 
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Communication Industry (2016-2020) in which it sets the objective of becoming one of the global 

leaders of 5G. 

The άMade in China 2025έ initiative aims for a commercial 5G launch by 2020. As part of the country 

plan and initiative, the authorities awarded grants to local 5G oriented companies including ZTE and 

Huawei. ZTE and Huawei received 72 million USD for 5G. 

In October 2017, the Chinese government kicked off the 3rd phase of 5G technology research and 

development tests. This phase aims to get pre-commercial products ready for when the first version 

of 5G standard comes out in June 2019. 

Time has accelerated significantly in 2018 and China Mobile brought forward its scheduled 5G launch 

by one year and finally plans to offer 5G services by year-end 2019 (pre-commercial launch in the 

course of 2019).  

In December 2018, the Chinese Government allocated spectrum for 5G national trials until June 2020 

to players. China Telecom and China Unicom received 100 MHz of spectrum in 3.5 GHz frequencies 

(3.4-3.5 GHz for China Telecom, 3.5-3.6 GHz for China Unicom). China Mobile obtained 260 MHz in 2.6 

GHz (2515-2675 MHz) and 4.8 GHz (4800-4900 MHz) frequencies. Under the arrangement, China 

Telecom and China Unicom will stop using 2.6 GHz frequencies by end March 2019. 

China Mobil e 

China Mobile started to conduct 5G trials during the second half of 2016. China Mobile plans to start 

offering 5G services in 2019, which is a year earlier than originally planned (2020). In 2018, China 

Mobile announced marge-scale trials in five cities including Shanghai and Hangzhou by the third 

quarter of 2018 with about 500 base stations (100 first base stations by end June 2018). Trials will be 

extended to 20 cities early 2019 with another 500 base stations, to test out business applications. The 

trial network will use 3.5 GHz spectrum and some of the 4.9 GHz band. 

China Mobile appears to be the fastest player in China towards 5G. In November 2018, China Mobile 

ǇǊŜǎŜƴǘŜŘ ƛǘǎ ΨрD ¢ŜǊƳƛƴŀƭ tƛƻƴŜŜǊ tǊƻƎǊŀƳƳŜΩ, through which it plans to launch 5G-compatible 

devices by 2019. The company announced that first 5G devices will be launched by H1 2019. Under 

ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎǳǊǊŜƴǘ Ǉƭŀƴǎ ŦƻǊ рD ŘŜǾŜƭƻǇƳŜƴǘΣ ǘƘŜ ƴŜǿ ǘŜŎƘnology will see pre-commercial use 

in 2019 while full commercial launch will occur by 2020.  

China Unicom 

China Unicom announced in August 2018 that 300 5G base stations will be implemented in Beijing this 

year, via its 'Next 5G' initiative. China Unicom has been trialling 5G in 600 labs of 16 cities including 

Beijing, Tianjin, Qingdao, Hangzhou, Nanjing, Wuhan, Guiyang, Chengdu, Shenzhen, Fuzhou, 

Zhengzhou, and Shenyang. In 2019, application experiments and large-scale trials are scheduled,  

China Telecom 

China Telecom started testing 5G in six cities ƛƴŎƭǳŘƛƴƎ ·ƛƻƴƎΩŀƴΣ {ƘŜƴȊƘŜƴΣ {ƘŀƴƎƘŀƛΣ {ǳȊƘƻǳΣ /ƘŜƴƎŘǳ 

and Lanzhou in a view to test 5G in 12 cities in the end. 
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2.5. 5G pre-commercial trials  

138 5G trials in the 28 MSs of the European Union and 171 trials including Russia, San Marino, Norway, 

Turkey and Switzerland 

2.5.1. Analysis of the 171 trials registered so far 9 

5G trials are presented in the European 5G Observatory as shown in the figure below: 

Table 3: Screen shot of the trials base in the European 5G Observatory 

Source: IDATE DigiWorld, December 2018 

As many as 171 trials have been listed so far. A little more than a third of the 171 trials are technical 

tests (60 trials). The share of technical tests dropped significantly in the past six months. The number 

of technical tests also decreased over the last quarter. 

Media and automotive are the verticals majorly driving trials  

The most trialled verticals are media and entertainment (30 trials) followed by transport (23 trials) and 

automotive (17 trials). 

The 171 trials were organised in 28 countries (138 in 23 of the 28 MSs of the European Union and 28 

in Russia, San Marino, Norway, Turkey and Switzerland). No trials have been registered so far in the 

following MSs: Czech Republic, Cyprus, Luxembourg, Malta, Slovakia and Slovenia. 

                                                           
9 The analysis was made with the data available on the 5G Observatory on 12 December 2018 
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Figure 3: Verticals tested in 5G trials 

 

Source: IDATE DigiWorld, December 2018 

The most numerous trials performed in Spain, France and Italy  

Trials are the most numerous in Spain, France, Germany and Italy. These top four countries are totalling 

40% of trials. Germany ranks joint 2nd with France in terms of number of trials performed. Italy is 

followed by Russia and the UK which are tied. 

Figure 4: 5G trials by country 

 

Source: IDATE DigiWorld, December 2018 

On average, more than six trials by country have been listed so far.  
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The 3.4-3.8 GHz is again the most tested frequency band  

When indicated (frequency bands tested are available only in selected trials, representing 49% of all 

trials listed), the most used frequency band for trials is by far the 3.4-3.8 GHz (56 trials tested the 3.4-

3.8 GHz frequencies out of 82 trials mentioning which band was considered). The 26 GHz band which 

had not been tested yet in Europe, probably due to the unavailability of devices for this frequency 

band in Q3 2018 in Europe, is gaining traction and now appears in the list. 

Figure 5:  Frequency bands tested 

 

 

Source: IDATE DigiWorld, December 2018 

More than half of the trials are completed  

More than half of the trials are completed to date. Less than 1/3 (27%) of trials have been announced 

or planned. The rest is still in progress. 

Figure 6: Status of 5G trials in Europe 

 

Source: IDATE DigiWorld, December 2018 
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Level of maturity  of 5G trials  

We evaluate the level of maturity according to three categories:  

¶ 1: Most important 5G pilots: with at least 2 cell sites and involvement of end users 

¶ 2: Other 5G pilots and trials (number by country and by vertical) 

¶ 3: Smaller tests/demonstrators (number by country) 

Figure 7: Level of maturity of tests 

 

Source: IDATE DigiWorld, December 2018 

Only the Elisa trial in Finland, dated July 2018, can be referenced as an important 5G pilot and get a 

category 1.  The vast majority of trials (3/4) can be qualified as category 3 (small tests or 

demonstrators), and less than one fourth of them can be considered as intermediate (category 2). 

2.5.2. Trial cities  

¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŀŎǘƛƻƴ Ǉƭŀƴ ƻŦ {ŜǇǘŜƳōŜǊ нлмс ŎƻƴŦƛǊƳŜŘ ōȅ ǘƘŜ 9¦ /ƻǳƴŎƛƭ ƛƴ 5ŜŎŜƳōŜǊ 

2017 targets the commercial rollout of 5G in one major city in every MS by 2020. 

Specific cities in Europe announced their plans to become 5G Trials Cities, at the forefront of 5G trials 

and pilots. At the end of 2017, seventeen Trial Cities had been announced in 9 Member States: 

!ƳǎǘŜǊŘŀƳΣ .ŀǊŎŜƭƻƴŀΣ .ŀǊƛΣ .ŜǊƭƛƴΣ 9ǎǇƻƻΣ [Ω!ǉǳƛƭŀΣ [ƻƴŘƻƴΣ aŀŘǊƛŘΣ aŀƭŀƎŀΣ aŀǘŜǊa, Milan, Oulu, 

Patras, Prato, Stockholm, Tallinn and Turin. 

Three additional cities in 2 additional MS committed themselves to the target: Aveiro, Bristol and 

Ghent. In France, nine major regional cities were selected for 5G trials (Belfort, Bordeaux, Douai, 

Grenoble, Lannion, Lille, Lyon, Marseille, Nantes, Sophia-Antipolis et Toulouse) alongside with eleven 

ŎƛǘƛŜǎ ƛƴ tŀǊƛǎΩǎ ǎǳōǳǊōǎ όƛƴŎƭǳŘƛƴƎ tŀǊƛǎΣ /ƘŃǘƛƭƭƻƴΣ [ƛƴŀǎ-Monthléry and Saclay). Major trials take place 

in Paris, Bordeaux and Lille. 
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2.5.3. Digital cross-border corridors  

Ten "digital cross-border corridors" established inter alia accommodating live tests of 5G for 

Cooperative Connected and Automated Mobility 

Within the European 5G vertical strategy, Connected and Automated Driving (CAD) is considered as a 

flagship use case for 5G deployment along European transport paths, in view of creating complete 

ecosystems around vehicles, beyond the safety services targeted by the Cooperative-Intelligent 

Transport System (CITS) roadmap of Europe. 

This has led to a high-level agreement, in March 2017, between MSs at ministerial level, facilitated by 

the Commission, where MSs agree to intensify cooperation for the establishment of cross-border 

corridors for large-scale testing and early-deployment of 5G connectivity infrastructure for connected 

and automated vehicles. 

In 2017, five digital cross-border corridors were announced and established live tests of 5G: 

ω Metz-Merzig-Luxembourg (France, Germany, Luxembourg) 

ω Rotterdam-Antwerp-Eindhoven (Netherlands, Belgium, Netherlands) 

ω Porto-Vigo and Merida-Evora (corridor Lisbon ς Madrid), 

ω The E8 "Aurora Borealis" corridor between Tromsø (Norway) and Oulu (Finland) and 

ω The "Nordic Way" between Sweden, Finland and Norway 

This list of corridors has been expanded during the EC Digital Day in April 2018 with announcements 

to work to develop corridors between: 

ω Spain and Portugal 

ω Greece, Bulgaria and Serbia to expand the corridor Thessaloniki-Sofia-Belgrade, 

ω On the Brenner pass motorway towards Italy (the Brenner motorway connects Innsbruck in 

Austria to Modena in northern Italy). 
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Table 4: 5G CAM cross-border corridors 

Corridors Political Commitment 

Metz-Merzig-Luxembourg: FR-DE-LU LoI between FR and DE in Sept. 2016. LU joined in Sept. 2017. 

Industry consultation in March 2018. Agreement for testbed 

signed. 

Rotterdam-Antwerpen-Eindhoven: 

NL-BE 

No LoI signed yet   

Porto-Vigo,                   Evora-Merida: 

PT-ES 

LoI signed on Digital Day 2018, 10 April 2018 

E8 "Aurora Borealis": NO-FI C-ITS-TEN-T legacy. First 10km Aurora open in FI for testing since 

Nov. 2017. LoI not yet signed 

Nordic Way2: NO-SE-FI-DK Follows-on Nordic Way 1, funded under C-ITS/CEF, which 

demonstrated that providing C-ITS services over cellular 

networks works. 

Brenner Corridor: IT-AT-DE Ahead of DD2, Italy and the three presidents of Euroregion Tirol-

Südtirol-Trentino have confirmed their intention to work, in 

cooperation with other interested Member States, on the 

development of the 5G Corridor on the Brenner pass motorway 

However, no LoI signed yet.  

Thessaloniki, Sofia-Belgrade: EL-BG-

RS 

Letter of Intent signed in June 2018 during Digital Assembly in 

Sofia. 

EE-LV-LT Via Baltica (E67) Tallinn (EE) 

ς Riga (LV) ς Kaunas (LT) ς 

Lithuanian/Polish border 

MoU to be signed on 27-28 Sept. 2018 in Riga at the 5G 

Techritory event. Although focused on C-V2X, elements of the 

Riga-Tallinn segment are ITS (Smart E67 project). 

LT-PL Via Baltica Kaunas-Warsaw LoI Signed on 5 Sept. 2018. Goal is to cooperate in V2X, C-ITS, 4G 

LTE, LTE Advanced and 5G with the view to promote CAD. 

Source: European Commission 
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2.6. 5G cities 

¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŀŎǘƛƻƴ Ǉƭŀƴ ƻŦ {ŜǇǘŜƳōŜǊ нлмс ŎƻƴŦƛǊƳŜŘ ōȅ ǘƘŜ 9¦ /ƻǳƴŎƛƭ ƛƴ 5ŜŎŜƳōŜǊ 
2017 targets the commercial rollout of 5G in one major city in every MS by 2020. 

Specific cities in Europe announced their plans to become 5G Trials Cities, at the forefront of 5G trials 
and pilots. At the end of 2017, seventeen Trial Cities had been announced: Amsterdam, Barcelona, 
.ŀǊƛΣ .ŜǊƭƛƴΣ 9ǎǇƻƻΣ [Ω!ǉǳƛƭŀΣ [ƻƴŘƻƴΣ aŀŘǊƛŘΣ aŀƭŀƎŀ, Matera, Milan, Oulu, Patras, Prato, Stockholm, 
Tallinn and Turin. In France, nine major regional cities were selected for 5G trials (Belfort, 
Bordeaux, Douai, Grenoble, Lannion, Lille, Lyon, Marseille, Nantes, Sophia-Antipolis et Toulouse) 
ŀƭƻƴƎǎƛŘŜ ǿƛǘƘ ŜƭŜǾŜƴ ŎƛǘƛŜǎ ƛƴ tŀǊƛǎΩǎ ǎǳōǳǊōǎ όƛƴŎƭǳŘƛƴƎ tŀǊƛǎΣ /ƘŃǘƛƭƭƻƴΣ [ƛƴŀǎ-Monthléry and Saclay). 
As at August 2018, three additional cities committed themselves to the target: Aveiro, Bristol and 
Ghent. A non-exhaustive list of 5G Trials Cities include Amsterdam, Aveiro, Barcelona, Bari, Berlin, 
Bristol, Espoo, Ghent, L'Aquila, London, Madrid, Malaga, Matera, Milan, Oulu, Patras, Prato, 
Stockholm, Tallinn and Turin.  

These trial cities aim to provide support for variety of technology and service demonstrations carried 
out during the 5G trialling phase, and provide valuable vertical use cases especially for Smart City 
concept to validate the trials in real user environments. When compared to the private sector, public 
entities such as cities usually have different interests even in similar use cases focusing e.g. on eHealth, 
energy, transport, smart buildings or digital service portals. In all of these domains, shared technology 
platforms, free access, open data and interfaces as well as the maximal involvement of local 
ecosystems and residents are common priorities. 

¶ For example, the city of Barcelona ƛǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ǘǊŀƴǎŎŜƴŘ ǘƘŜ άǎƳŀǊǘ Ŏƛǘȅέ ŎƻƴŎŜǇǘ ŀƴŘ 
deploy a program that integrates and coordinates local initiatives related to a truly digital 
transformation of the services the city offers to its citizens. Barcelona has just launched the 
5GBarcelona strategy towards facilitating the deployment of trials and pilots across the city 
and so, become a 5G smart city. 5GBarcelona will have 5 nodes, to which more will be added 
until reaching a deployment of 20% of the territory in 2020. 

¶ The city of Berlin aims to stipulate research and development of 5G technologies, and one of 
ǘƘŜ ŎƛǘȅΩǎ Ƴŀƛƴ ǎǘǊŀǘŜƎƛŎ ƛƴǘŜǊŜǎǘ ƛǎ ǘƻ ŜƴŀōƭŜ ŀƴ ƛƴƴƻǾŀǘƛƻƴ-stipulating environment and 
technology infrastructure, which can eventually provide the 5G experience to the public on 
the streets of Berlin. 

¶ The City of Oulu is challenged to modernize the city governance and processes in the 
framework of constrained public expenditure and demand for deploying disruptive 
technologies enabling digitization, automation and robotization in public service delivery. One 
of the main strategic priorities is to enhance innovation led economic growth and 
competitiveness of the local economy and companies to create employment outcomes for the 
people of Oulu, in order to ensure sustainable and healthy living environment. Arranging 
broadband connectivity (eMBB) and providing local free 5G network services network for 
mobile IoT based experiments is the first step to adopt the 5G technologies for citizens and 
city administration. City also targets people mobility related service trials and offers e.g. traffic-
ƭƛƎƘǘ Řŀǘŀ ŀǎ ƻǇŜƴ Řŀǘŀ ŦƻǊ ǎŜǊǾƛŎŜ ŘŜǾŜƭƻǇƳŜƴǘΧ 

¶ Similarly, the City of Patras is aiming at organizing, transforming and finally extending its 
current digital infrastructure into an open platform that will interconnect 5G related 
technologies. This digital transformation is performed in order to address e-administration 
issues related to the City of Patras while enhancing the quality of life of its citizens. 

¶ City of Bristol as one of the main UK 5G Hub sites, together with University of Bristol, aims 
especially to demonstrate the 5G technologies for public. The Bristol target has been mainly 

http://www.barimatera5g.it/
https://www.5g-berlin.org/?lang=en
https://spinverse.com/luxturrim5g-helps-establish-espoo-worlds-top-7-intelligent-communities-2018/
https://news.cityoflondon.gov.uk/city-of-london-to-host-the-worlds-first-5g-connected-theatre/
http://www.elmundo.es/andalucia/2018/04/23/5addbebbca4741f8468b4581.html
http://www.barimatera5g.it/
http://www2.itif.org/2018-gtipa-summit-roberta-cocco.pdf
https://www.fiercetelecom.com/telecom/telia-partners-ericsson-kth-royal-institute-5g-testing-facility
https://5gbarcelona.org/es/
https://www.5g-berlin.org/?lang=en
https://5gtn.fi/
https://www.digitallytransformyourregion.eu/sites/default/files/2018-06/Patras%20poster.pdf
https://www.bristol.ac.uk/engineering/research/smart/5g-demonstrations/smart-city-safety/
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to show the potential of 5G in shaping the future of social interaction, entertainment, urban 
planning and public safety. The similar events as ά[ŀȅŜǊŜŘ wŜŀƭƛǘƛŜǎ - ²ŜŜƪŜƴŘέΣ arranged in 
March 2018, are planned for near future. The promotional video from the event is also 
available. Bristol alongside with Bath will be the home of enhanced visual experiences for 
tourists using Augmented Reality and Virtual Reality in major local attractions as part of the 
5G Smart Tourism project which was awarded 5 MGBP in March 2018. 

¶ Telecom operators have announced additional trial cities. For instance in France, nine major 
regional cities were selected for 5G trials (Belfort, Bordeaux, Douai, Grenoble, Lannion, Lille, 
Lyon, Marseille, Nantes, Sophia-Antipolis et Toulouse) alongside with eleven ŎƛǘƛŜǎ ƛƴ tŀǊƛǎΩǎ 
suburbs (including Paris, Châtillon, Linas-Monthléry and Saclay). 

 

We estimate that there were 30 5G enabled cities at the end of 2018: 5G cities identified by Member 

States in the COCOM survey (questionnaire on action 1 of the 5G Action Plan for Europe) and identified 

in the 5G Observatory: 

¶ Belgium: Ghent 

¶ Estonia: Tallinn  

¶ Finland: Espoo, Oulu 

¶ France: 5 cities in 2019 

¶ Germany: Berlin 

¶ Greece: Kalamata, Patras, Trikala (9/2019), Zografou (12/2018) 

¶ Hungary: Budapest, Zalaegerszeg 

¶ Italy: Bari, l'Aquila, Matera, Milan, Prato, Turin 

¶ Netherlands: Amsterdam 

¶ Poland: DƭƛǿƛŎŜΣ _ƽŘȋΣ YǊŀƪƽǿΣ ²ŀǊǎȊŀǿŀ 

¶ Portugal: Aveiro 

¶ Spain: Barcelona, Madrid, Malaga 

¶ Sweden: Umea, Kista/Stockholm 

¶ United Kingdom: Bristol, London 

  

https://www.watershed.co.uk/5g
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2.7. Spectrum assignment  by public authorities  

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, ŀ ΨрD-ǊŜŀŘȅΩ ŀmendment of the 3.6 GHz 

implementing decision will be adopted in January 2019. The European Commission is about to adopt 

a harmonisation decision for the 26 GHz band in Q1 201910.  

Member States have adopted a common deadline for the effective usability of pioneer spectrum in the 

European Electronic Communications Code, namely the 3.6 GHz band and at least 1 GHz within the 26 

GHz band have to be assigned in all Member States by end of 2020. 

All Member States have recognised the need for significant harmonised spectrum for 5G. Work is 

ongoing. The review of progress towards making spectrum available to 5G shows various stages. 

Spectrum assignments by MSs are detailed in the Annex section. 

2.7.1. Review of spectrum assignment progress  

At least one auction complete or ongoing for one of the three pioneer bands as at early 
December 2018  

In twelve MSs at least one spectrum auction is complete or ongoing as at early December 2018. The 

Swedish auction for 700 MHz frequencies began on time on December 4th, 2018. The first stage ended 

on December 10. 

The following list shows MS having assigned 3.6 GHz spectrum that can be used in line with 5G technical 

conditions:  

¶ Finland: 700 MHz in November 2016. 3.4-3.8 GHz (390 MHz), September 26th 2018.  

¶ France: 700 MHz in 2015 

¶ Germany: 700 MHz and 1500 MHz in 2015 

¶ Ireland: 3.6-3.8 GHz (390 MHz), May 2017   

¶ Italy: 700 MHz, 3.6-3.8 GHz (200 MHz) and 26 GHz (1000 MHz), September/October 2018 

¶ Latvia: 3.4-3.7 GHz (250 MHz), November 2017, 3.55-3.6 GHz (remaining 50 MHz), September 2018 

¶ Spain: 3.4-3.6 GHz (160 MHz), 2016 & 3.6-3.8 GHz (200 MHz), July 2018 

¶ Sweden: 700 MHz (60 MHz), December 4th, 2018 

¶ UK: 3.4-3.6 GHz (150 MHz), April 2018 

 

The following countries will assign 3.6 GHz spectrum that can in principle be used for 5G. However, additional 
assignment measures are expected to be fully in line with 5G technical conditions: 

At least one spectrum auction in a specific band scheduled for 2019  

The auction procedure in at least one spectrum band is scheduled for 2019 in eleven MSs: 

¶ Austria: 3.4-3.8 GHz,190 MHz in 3.4-3.6 GHz and 200 MHz in 3.6-3.8 GHz, February 2019 

                                                           
10 ECC PT1 issued two CEPT reports (Report 67 on 3.6 GHz and Report 68 on 26 GHz) on ΨрD-ǊŜŀŘȅΩ ǘŜŎƘƴƛŎŀƭ harmonisation measures in July 
2018 in response to a Commission mandate of 2016. EC regulations will be based on these two reports. 
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¶ Belgium, 700 MHz in Q3-Q4 2019, 3.6-3.8 GHz in Q3-Q4 2019, 400 MHz in 2019, 1.5 GHz in 2019 

¶ Czech Rep., 700 MHz and 3.5 GHz in 2019 

¶ France, 3.6-3.8 GHz, mid-2019 

¶ Germany, 2 GHz/3.7-3.8 GHz Spring 2019 

¶ Greece, 3.4-3.8 GHz, Q4 2019 

¶ Hungary, 700 MHz/3.5 GHz in Q3 2019 

¶ Ireland, 700 MHz in 2019 

¶ Netherlands, 700/1400/2100 MHz, late 2019 

¶ Lithuania, 3.-3.8 GHz, 2019 

¶ Portugal, 700 MHz, Q4 2019 

Spectrum auctions scheduled as from 20 20 

¶ Spain, 700 MHz,  Q1 2020 

¶ Malta, 700 MHz mid-2021 

¶ Lithuania, 700 MHz before 2022 

¶ Slovakia, 26 GHz after July 7, 2021 

¶ Poland, 700 MHz, 2020 

¶ UK, 3.6-3.8 GHz, 2020 

Spectrum auctions postponed  

¶ Denmark, 2x30 MHz + 20 MHz in 700 MHz frequencies, 2x30 MHz in 800-900 MHz frequencies, 100 MHz 
in 2300-2400 MHz frequencies, initially scheduled in September 2018, postponed until further notice. 

New public consultations have been released  during Q4 2018  

Process is ongoing in four MSs (Bulgaria, France, Lithuania and Romania). EU MSs may have launched 

public consultations on 5G spectrum or planned spectrum auctions without precise date. 

Consultations in Germany, Greece, Luxembourg Malta, Poland, Slovakia, Slovenia and the UK are now 

closed: 

¶ Germany: 3.4-3.8 GHz, 300 MHz 

¶ Greece: 3.4-3.8 GHz, Q4 2019 

¶ Luxembourg: 700 MHz, 1.5 GHz, public consultation 

¶ Malta: 700 MHz, public consultation 

¶ Poland: 700 MHz, 3.6-3.8 GHz, public consultation 

¶ Slovenia: 70 MHz, public consultation 

¶ Slovakia: 26 GHz, public consultation 

¶ United Kingdom: 51-71 GHz, public consultation 

 

New consultations were released in the course of the last reporting period (Q4 2018): 

¶ France: 

­ Public consultation on award procedures, procedures sequencing and on requirements (November-
December 2018) 
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­ Public consultation on 1.5 GHz spectrum (July-September 2018) 

¶ Romania, public consultation entitled « the National Strategy for the Implementation of 5G in 
Romania » (November 20th-December 21st, 2018) 

¶ Lithuania, new public consultation on the use of 3.4-3.8 GHz frequencies (October-November 2018) 

¶ Bulgaria: the Bulgarian regulator, the CRC, has issued in December 2018 a consultation on its planned 
spectrum policy activities for the next three years. 

Spectrum bands for 5G have been earmarked  

Spectrum bands have been earmarked in three MSs: 

¶ Netherlands 

¶ Portugal 

¶ Bulgaria 

Reflecti on phase 

The remaining MSs are still at the internal reflection phase: Croatia, Cyprus and Estonia. 

2.7.2. Spectrum availability  for 5G use 

Availability of spectrum in low, mid and high bands is key for 5G. The availability will highly contribute 

to the position of EU Member States in the 5G race. 

Mid-band spectrum is defined as the baseline capacity layer, in favour of flexibility for many use cases 

with higher throughputs, wider spectrum and potential refarming of LTE spectrum. The 3.4-3.8 GHz 

band is the primary band in Europe with early availability. 

High-band spectrum is known as the extreme capacity layer with large amount of spectrum potentially 

available for very high capacity, very high data rates but limited coverage, partially offset by massive 

MIMO. The 26 GHz band (24.25 ς 27.5 GHz) is the pioneer high band for 5G in Europe. 

Italy was the first Member State to make spectrum for 5G available in all the pioneer bands in 

September 2018.  
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Low-band (700 MHz) spectrum availability  

700 MHz spectrum already assigned in Finland, France, Germany, Italy, Sweden. 

Germany was the first European country to assign 700 MHz spectrum in June 2015. To date, only five 

MSs have assigned 700 MHz spectrum: Germany, France, Finland, Italy and Sweden. The first stage of 

frequencies assignment of the Swedish 700 MHz auction process ended on December 2018. The 

second stage on placement took place on December 11. 

Table 5: Availability of 700 MHz spectrum in Member States (as at 15 December 2018) 

Member State Frequencies Tentative/Expected assignment 
date 

Date of completion 

Comments 

Austria 703-733/758-788 MHz 2019 Q2 2019 at the earliest 

Belgium 703-733/758-788 MHz Q3-Q4 2019  

Bulgaria 703-723/758-778 MHz  2x20 MHz release for 5G 

Croatia  n/a EC issued a decision on 8 November 2018 to 
initiate proceedings against Croatia 

Cyprus  n/a  

Czech Rep. 703-733/758-788 MHz  The band will be released on 30 June 2020 

Denmark 703-733/758-788 MHz 2019 ? Initially scheduled for September 2018. 
Postponed until further notice 

Estonia 703-733/758-788 MHz n/a  

Finland 703-733/758-788 MHz November 2016 Start in 2017 

France 703-733/758-788 MHz December 2015 Start in 2019 

Germany 703-733/758-788 MHz June 2015 Start in 2019/2020 

Greece 703-733/758-788 MHz End 2020  

Hungary 703-733/758-788 MHz Q3 2019  

Ireland 703-733/758-788 MHz 2019  

Italy 703-733/758-788 MHz October 2018 Start in 2022 

Latvia 703-733/758-788 MHz January 1, 2022  

Lithuania 703-733/758-788 MHz 2022  

Luxembourg 703-733/758-788 MHz H2 2019  

Malta 703-733/758-788 MHz June 2021  

Netherlands 703-733/758-788 MHz n/a EC issued a decision on 8 November 2018 to 
initiate proceedings against the Netherlands 

Poland 703-733/758-788 MHz 2020  

Portugal 703-733/758-788 MHz Q4 2019  

Romania 703-733/758-788 MHz Q3-Q4 2019 άbŀǘƛƻƴŀƭ {ǘǊŀǘŜƎȅ ŦƻǊ ǘƘŜ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ рD 
ƛƴ wƻƳŀƴƛŀέ  between November 20th and 
December 21st, 2018 

Slovakia 703-733/758-788 MHz n/a  The band will be released after 30 June 2020 

Slovenia 703-733/758-788 MHz n/a  

Spain 703-733/758-788 MHz Q1 2020  

Sweden 703-733/758-788 MHz December 2018  

UK 703-733/758-788 MHz 2020  

Source: IDATE DigiWorld, based on NRA information 

 

  

http://www.ancom.org.ro/uploads/forms_files/Strategia_5G_pentru_Romania1542734913.pdf
http://www.ancom.org.ro/uploads/forms_files/Strategia_5G_pentru_Romania1542734913.pdf
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Mid -band (3.4 -3.8 GHz) spectrum availability  

3.4-3.8 GHz spectrum already assigned in 5 Member States: Finland, Italy, Latvia, Spain and United 

Kingdom 

3.4-3.8 GHz spectrum has been assigned11 in April 2018 in the United Kingdom, in July 2018 in Spain 

and (the upper half of the band) in September 2018 in Italy. Parts of 3.4-3.8 GHz spectrum were 

awarded in Latvia in November 2017 and September 2018. Finland assigned the 3.6 GHz band in 

September 2018. 

Outside Europe, the USA is less advanced in this spectrum range. The FCC established a three-tier 

spectrum sharing system for spectrum at 3.5 GHz in 2015. In 2017, the FCC started to analyse how 3.7-

4.2 GHz spectrum could be relevant for mobile broadband. Earlier in 2018, the FCC identified spectrum 

at 3.4 GHz as a government band for a potential reallocation for mobile broadband. 

  

                                                           
11 Parts of this frequency band is used for 4G fixed wireless access 
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Table 6: Availability of 3.4-3.8 GHz spectrum in Member States (as at 15 December 2018) 

Member State Frequencies Tentative/Expected assignment date 

Date of completion 

Comments 

Austria 3410-3800 MHz February 2019 Four months after approval of the May 2018 
tender document (period of approval not 
limited by law) 

Belgium 3400-3800 MHz Q3-Q4 2019 700, 1400, 3600 MHz spectrum concerned 

Renewal of existing licences to expire in March 
2021 in 900, 1800 and 2600 MHz 

Bulgaria 3400-3800 MHz Initially planned in 2018 n/a 

Croatia n/a n/a n/a 

Cyprus n/a n/a n/a 

Czech Rep. 3600-3800 MHz 

3400-3600 MHz 

July 2019 

2019 

 

Denmark n/a n/a n/a 

Estonia 3400-3800 MHz n/a Auction expected in early 2019 

Finland 3400-3800 MHz Sept. 26, 2018  

France 3600-3800 MHz Mid-2019 Public consultation in October 2018 

Germany 3700-3800 GHz Spring 2019 Full availability in 2022, early stage in 2019 

Greece 3400-3800 MHz Q4 2019 n/a 

Hungary 3400-3600 MHz 

3600-3800 MHz 

June 2016 

Q3 2019 

 

Ireland 3400-3800 MHz May 2017 Start in January 2019 

Italy 3600-3800 MHz September 2018 n/a 

Latvia 3400-3800 MHz 

3400-3800 MHz 

November 2017 

October 2018 

 

Remaining 50 MHz 

Lithuania 3400-3800 MHz 

3800-4200 MHz 

2019 Public consultation in Q2 2018. New public 
consultation in Q3 2018 

Luxembourg 3600 MHz H2 2019 Public consultation in Q3 2018 

Malta n/a n/a Public consultation in Q2 2018 

Netherlands n/a n/a n/a 

Poland 3400-3600 MHz 

3600-3800 MHz 

n/a  

n/a 

Public consultation in Q3 2018 

Portugal n/a n/a n/a 

Romania 3400-3800 MHz Q3-Q4 2019 n/a 

Slovakia 3400-3600 MHz 

3600-3800 MHz 

July 2015 

2017 

Not for 5G. Licences until 2025. 

Slovenia n/a n/a n/a 

Spain 3400-3600 MHz 

3600-3800 MHz 

2016 

July 2018  

For 4G 

For 5G 

Sweden 3400-3800 MHz 2019?  

UK 3400-3600 MHz 

3600-3800 MHz 

April 2018 

2020 

 

Source: IDATE DigiWorld, based on NRA information 
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High-band (24.25 -27.5 GHz) spectrum availability  

26 GHz spectrum is assigned in Italy 

Italy was the first Member State to auction 1 GHz of the 26 GHz band; at world level, it ranks second, 

after South Korea, which already awarded 2,400 MHz spectrum at 28 GHz in June 2018. The USA will 

likely rank third globally with 1550 MHz of such spectrum. The FCC started auctioning 28 GHz spectrum 

on November 14th, 2018, a few weeks later than Italy. The auction of 24 GHz frequencies will start just 

after closure of the 28 GHz auction. 

Table 7: Availability of 26 GHz spectrum in Member States (as at 15 December 2018) 

Member State Frequencies  Tentative/Expected 
assignment  date 

Date of completion  

Comments 

Austria  n/a n/a  

Belgium  n/a not before 2021  

Bulgaria  n/a n/a  

Croatia  n/a n/a  

Cyprus n/a n/a  

Czech Rep. n/a n/a  

Denmark  n/a n/a  

Estonia n/a n/a  

Finland  26.5-27.5 GHz n/a  

France 26.5-27.5 GHz 2019 Public consultation in Q2 2018 

Germany 26.5-27.5 GHz 2019 General authorisations 

Greece n/a n/a  

Hungary  24.25-27.5 GHz Q3 2019  

Ireland  n/a n/a  

Italy  26.5-27.5 GHz September 2018  

Latvia  n/a n/a  

Lithuania  n/a n/a  

Luxembourg  n/a n/a  

Malta  n/a n/a  

Netherlands  n/a n/a  

Poland 26.5-27.5 GHz n/a Band reorganisation envisioned 

Portugal  n/a n/a  

Romania 26.5-27.5 GHz 2020  

Slovakia 26.5-27.5 GHz Will be assigned after July 7, 2021  

Slovenia 26 GHz January 2018 Two blocks (56 and 112 MHz) awarded in but 
not available for 5G 

Spain n/a 2020 Potential rearrangement. 1.4 GHz of spectrum 
could be assigned 

Sweden 26.5-27.5 GHz 2020 Auction process considered 

UK 26.5-27.5 GHz 2020 Call for inputs in July 2017 

Source: IDATE DigiWorld, based on NRA information 

2.8. Product/market developments  

2.8.1. Chipsets 

As of end of December 2018, several 5G basebands have already been announced and should be 

integrated in products to be released as soon as in 2019 for the earliest device manufacturers.  
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Qualcomm, with its X50 modem was the first to announce its initiative, back in the end of 2016 and is 

today probably the most advanced player in terms of product availability, probably followed by 

Samsung, who announced its 5G baseband in August 2018 but with a much more integrated offering. 

As compared to Qualcomm, Samsung is indeed proposing, what it considers as the first integrated 

multimode 2G/3G/4G/5G baseband. The Qualcomm X50 module must be used together with a 

2G/3G/4G baseband for Non Standalone Operation. 

As can be seen in Table 8 below, besides Qualcomm and Samsung, also Intel, Huawei, through HiSilicon, 

and Mediatek have also announced their 5G initiatives in terms of baseband. At the Mobile World 

Congress in February 2018, Huawei had announced, through its subsidiary Hi-Silicon, its own 5G 

baseband called Balong 5G01, a chipset that Huawei claimed to be the first 5G commercial chipset, a 

ŎƭŀƛƳ ǘƘŀǘ ƛǎ ǘǊǳŜ ƛŦ ǿŜ ŎƻƴǎƛŘŜǊ ƛǘ ƛǎ ŜŦŦŜŎǘƛǾŜƭȅ ǳǎŜŘ ƛƴ IǳŀǿŜƛ ƻǿƴ рD /t9 ōǳǘ ǘƘŀǘ ŘƻŜǎƴΩǘ ǊŜǾŜŀƭ ǘƘŜ 

level of maturity of the product. While both Qualcomm and Samsung chipsets support a throughput 

up to more than 5 Gbps in the mm-waves, Huawei Balong 5G01 currently supports a maximum 

throughput of 2.3 Gbps. 

As for Intel and Mediatek, both players seem to lag behind in terms of product readiness. At MWC 

2018, Intel was showcasing a solution still based on FPGAs, highlighting the integration steps still 

required for readily available and embeddable silicon. Mediatek seems to be in comparable situation, 

although much less is known about the development status of its Helio M70 5G baseband. 

Table 8:  Presentation of announced 5G chipsets 

Vendor Product name Announcement Availability Bands Throughputs 

Qualcomm X50 (baseband) 

 

First announced 

in 2016 

End of 2018 Sub 6 GHz and 28 GHz Up to 5 Gbps 

Intel XMM 8160 November 2018 2nd half of 

2019 

Sub 6 GHz and mm-

waves 

 6 Gbps 

Samsung Exynos 5100 August 2018 End of 2018 Sub 6 GHz and mm-

waves 

up to 2 Gbps in 

sub 6 GHz and 6 

Gbps in mm-

waves 

Hi-Silicon Balong 5G01 February 2018 End of 2018 Sub 6 GHz and mm-

waves 

Up to 2.3 Gbps 

Mediatek Helio M70 June 2018 2019-2020 Sub 6 GHz and mm-

waves 

Up to 5 Gbps 

Source: IDATE DigiWorld, December 2018 

 
On paper, those chipset seem fairly similar, with support for 5G NR radio interface, both in Non 

Standalone (NSA) and Standalone, up to 8 channel aggregation, 256 QAM modulation in the downlink 

and support for both sub 6 GHz frequency bands and mm-waves. Because more bandwidth is available 

in the mm-waves than in the sub 6 GHz band, possible performance differs depending on the frequency 

band used. The announcement of Qualcomm, that 20 OEMs were working on implementing products 

based on the Snapdragon X50, highlights how Qualcomm seems to be ahead in the race to enabling 

5G mobile devices. 
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A specific challenge with 5G for chipset manufacturers is the support of mm-waves because of the 

possibility for the hand, body, or any obstacle to easily block mm-wave signal. In order to circumvent 

this issue, Qualcomm has developed a new antenna module called QTM052 that brings support for 

mm-waves. In order to maintain connectivity, four of those modules are required in a device, so that 

whenever one antenna is blocked by something, another one can continue to receive a signal through 

a different path.  

Figure 8:  Layout of QTM052 mm-wave antenna module in a smartphone form factor  

              

Source: Qualcomm 

The first smartphone to integrate this complete solution from Qualcomm (5G baseband + mm-wave 

Radio Front-End) will be the Motorola Z3 announced in August 2018. 5G connectivity, however, will 

ƻƴƭȅ ōŜ ŀǾŀƛƭŀōƭŜ ŀǎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ άƳƻŘέ ǘƻ ōŜ ǇǳǊŎƘŀǎŜŘ ǿƘŜƴ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ нлмфΦ ¢ƘŜ 

fact that a separate module is required shows that integration within mobile device is not yet over but 

still, that readiness of commercial 5G mobile devices will come closer than initially expected. 

Noteworthy, the integrated strategy of players such as Samsung and Huawei, is to develop their 

modem (and other chipsets) internally. This strategy has started a few years ago and is now beginning 

to bear its fruits with, at least according to the promises, truly capable products. Essentially, this 

strategy enables a shorter Time-To-Market, but it is also aimed at reducing the dependence on players 

such as Qualcomm and eventually at tailoring better chipsets to the device manufacturing needs, and 

possibly providing more differentiation.  

2.8.2. Devices 

The release of 5G baseband and RF systems is the first step before commercial devices. Usually, when 

a new radio technology is released, basebands are developed and implemented in relatively simple 

devices such as mobile WiFi hotspots, before more complex devices such as smartphones, where 

integration is always more challenging. Before fully commercial devices can be made available, several 

steps are required. 
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Figure 9:  The steps a device takes to market  

 

Source: IDATE DigiWorld, September 2018 

This time, with 5G, Fixed Wireless Access is one of the first use cases, rather than mobile usage and 

first commercial devices announced have been 5G home routers, such as the one announced by 

Huawei at MWC 2018 in Barcelona, or the one by Samsung more recently. Those early devices have 

been more specifically designed for carrier partners Verizon in the US and in South Korea, and have 

already received their approval by the FCC. 

Figure 10:  Huawei and Samsung 5G home routers for 5G Fixed Wireless Access 

 

Source: Huawei and Samsung 

Those first devices are available in indoor and outdoor versions. It is questionable whether they can 

be considered as true commercial devices because of not being openly available, and as the networks 

they have been designed for have not yet been launched. However, their development seems to be 

over, which is a good indication that the building of an end-to-end 5G device ecosystem is starting. 

Figure 11:  Qualcomm development platform used for demonstrating OTA call handover at 37 GHz 

 
Source: Qualcomm 

In terms of mobile device, one mobile hotspot from Huawei has been spotted at MWC 2018 but this 

may very well only be dummy device to illustrate future devices in preparation. The biggest challenge 
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at this stage is to make the difference between prototypes and fully ready devices. As mentioned, 

earlier, Huawei and Samsung have been able to present devices earlier because of the shorter Time-

To-Market than the development of their own 5G baseband has enabled. 

Figure 12:  Motorola Z3 functioning with a 5G mod 

 

Source: Motorola 

In August 2018, Motorola presented what they call a 5G upgradable device, the Motorola Z3. Like other 

Motorola devices, this smartphone supports add-ons developed by Motorola as an extension of the 

device. With the 5G mod, Motorola Z3 users will be able to support Verizon 5G mobile network that is 

to be launched in the beginning of 2019. While pictures have been provided to the press and devices 

displayed, no one has been ŀōƭŜ ǘƻ ǘŜǎǘ ǘƘƛǎ άƳƻŘέΦ  

It is thus clear that this announcement is more a marketing move from Motorola and Verizon than a 

real breakthrough. By the time this mod will be launched in early 2019, it is not impossible that other 

smartphones from other vendors with more integrated 5G connectivity will have been announced. LG 

notably has also announced that it would bring the first 5G smartphone in the US. 

Figure 13:  LG will work with sprint to launch its 1st 5G smartphone in the US 

 

Source: Sprint 

In the table below, we list the 5G devices that have been announced or presented so far. While it may 

seem limited at this stage, it should grow up rapidly, as commercial network are officially launched. 

Qualcomm has already announced that 20 OEMs so far were working on implementing Snapdragon 

X50 in their device. With 5G network official launch in South Korea in March 201912, smartphones from 

other vendors, notably Samsung and LG are likely to be announced. 

                                                           
12 The three Korean MNOs announced in December 2018 the launch of 5G services for enterprises 




























































