
 5G reach and coverage

Country Share of 5G 
connections

Kuwait 82,97%

South Korea 67,59%

Qatar 61,64%

Netherlands 59,99%

United States of America 57,89%

Saudi Arabia 55,45%

Canada 49,82%

United Arab Emirates 49,41%

Thailand 48,56%

China 46,02%

Taiwan 40,81%

Croatia 40,62%

Switzerland 37,67%

Ireland 37,19%

Philippines 36,77%

Denmark 34,38%

France 34,35%

United Kingdom 30,95%

Singapore 29,91%

Australia 27,31%

Sweden 25,60%

Israel 22,50%

Austria 22,45%

Germany 21,53%

Spain 21,36%

Finland 20,97%

Italy 20,82%

New Zealand 17,05%

Japan 16,63%

Norway 15,11%

Country 5G- 
Reichweite

South Korea 85,64%

Kuwait 69,23%

United Arab Emirates 60,57%

Singapore 60,14%

United States of America 56,97%

Qatar 54,20%

Australia 39,67%

Taiwan 34,25%

Saudi Arabia 33,23%

Netherlands 28,32%

Switzerland 23,57%

United Kingdom 23,35%

Canada 19,61%

Thailand 14,18%

Ireland 9,13%

Spain 8,16%

Austria 7,87%

New Zealand 6,96%

Finland 6,54%

Japan 6,23%

Philippines 5,96%

Germany 4,89%

Israel 4,49%

France 3,63%

Italy 2,73%

China 2,35%

Croatia 2,02%

Denmark 1,36%

Norway 1,05%

Sweden 0,94%
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O 
nce the train has started rolling, its 
speed often increases at a sur
prisingly rapid pace. In many re
gions of the world, this also 

 applies to the expansion of mobile net
works to the new 5G standard.  

If the announcements of the operators are 
anything to go by, this also applies to Ger
many. Telekom, for example, reports that its 
5G network already reaches 66 million 
people in Germany, which corresponds to 
80 percent of the population. Vodafone re
cently announced that it had reached more 
than 20 million people and emphasized its 
intention to break the 30 million mark by 
the end of 2021. O2 is also pursuing this 
goal, aiming to reach 50 percent of the po
pulation in Germany by the end of 2022. So 
far, however, Telefónica has preferred to 
communicate antenna locations (in mid
May, there were around 1,300 5G antennas 
in 60 cities) instead of users reached.

Similar success stories can be heard from 
many other countries. In particular, the 5G 
networks in South Korea (see also „net
work weather“ in connect 5/21) and the 
USA are expanding at a completely diffe
rent pace than many European countries. 
And a glance across the borders to Switzer
land and Austria shows that the new mobile 
communications standard can also pro
gress somewhat faster than in this country.

Crowdsourcing delivers real user data
A closer look at where other regions in the 
world stand with their upgrade to the latest 
mobile network generation may therefore 
be quite motivating. And in this context, i 
t turns out to be very helpful that our   
mobile network test partner umlaut can 
provide a good insight into the actual local 
5G  availability for almost every  country 
with its sophisticated crowdsourcing  
methodology.

As regular connect readers know, these 
analyses are based on the voluntary,  passive 
observation of data traffic on participating 
Android smartphones. For this purpose, 
umlaut has built a background measure
ment routine into more than 1000 popular 
apps. It observes whether there is contact 
with the network and using which mobile 
phone standard, as well as at which data 
 rate or latenciy the transmission takes place 
– provided the user has consented to the 
completely anonymous data collection. 
The measured values are recorded in 
15minute intervals and transmitted to  
umlaut‘s servers once a day. These reports 
contain only a few bytes, so that they hard
ly decrease the user‘s data volume. How
ever, they enable umlaut to evaluate the 
quality and performance of mobile broad
band services by using complex data ana
lyses. To ensure that the results are statis
tically reliable, umlaut lays a grid of two

IN GLOBAL  
COMPARISON

Telecommunications providers around the world are going full throttle in upgrading their 
mobile networks to 5G. With its crowdsourcing analyses, our mobile network test partner 
umlaut can provide interesting insights into how far this has progressed in several countries.
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In cooperation with

bytwokilometer tiles over the evaluated 
areas. Only if a minimum number of users 
and measured values are available for such 
a tile its data will be taken into account.

Since smartphones and apps are now 
used practically all over the world, these 
crowdsourcing evaluations can also be 
 carried out for almost the entire globe. 
Thus, they are an ideal basis for our inter
national 5G comparison.

5G world cup would hardly make sense
However, there are major differences 
 between the global mobile communications 
markets – for example in the number of 
 providers active in a country as well as in 
their expansion strategies. In large coun
tries such as the USA or Australia, many 
operators concentrate primarily on urban 
areas and main traffic routes – while the 
conditions for nationwide coverage in 
densely populated countries of for examp
le Europe and Asia are significantly 
 different. For this reason, we have decided 
to  publish the results of the analyses 
 conducted by umlaut, but not to award 
points for them – nor to score the indivi  
dual network operators per country. So  
this  report is pri marily an inventory of  
where and how quickly the new mobile 
communications standard is spreading 
around the globe.

In all tables: As per end of April 2021 (week 17/2021)



 Fulfillment levels Data rates  Fulfillment levels Latencies

Country
OTT voice  

services class 
(up to 100 ms)

Netherlands 99,17%

Taiwan 98,94%

Thailand 98,52%

Japan 98,35%

South Korea 98,23%

Croatia 98,12%

Austria 98,01%

Singapore 97,88%

Canada 97,67%

Germany 97,27%

Spain 96,66%

New Zealand 96,62%

Italy 96,59%

Switzerland 96,45%

Australia 96,12%

United Kingdom 95,52%

France 95,31%

Philippines 94,88%

Kuwait 93,78%

United States of America 93,50%

Sweden 92,70%

Saudi Arabia 92,62%

United Arab Emirates 92,61%

Ireland 92,18%

Qatar 90,94%

Israel 86,68%

Norway 84,82%

Denmark 63,23%

Finland 56,43%

China 15,52%

Country Basic Internet 
(min. 2 Mbps)

Germany 97,65%

Norway 97,45%

Croatia 97,36%

Japan 97,27%

Singapore 96,98%

China 95,82%

Australia 95,69%

New Zealand 94,10%

Netherlands 94,03%

South Korea 93,86%

Taiwan 93,81%

United States of America 93,62%

Switzerland 93,56%

United Kingdom 93,19%

Spain 93,18%

Saudi Arabia 93,14%

Denmark 93,14%

Thailand 93,07%

Kuwait 92,99%

France 92,87%

Austria 92,79%

Italy 92,21%

Ireland 92,03%

United Arab Emirates 91,75%

Canada 91,57%

Philippines 91,04%

Israel 89,36%

Sweden 87,95%

Qatar 84,85%

Finland 55,91%

Country HD Video 
(min. 5 Mbps)

Norway 92,65%

Germany 90,38%

Japan 89,21%

Singapore 88,85%

Croatia 87,75%

South Korea 86,80%

Netherlands 86,73%

Australia 83,71%

Switzerland 83,64%

Austria 83,53%

United Arab Emirates 83,29%

Denmark 82,87%

Kuwait 82,86%

Spain 82,16%

Italy 80,65%

Thailand 80,32%

Taiwan 80,27%

China 80,21%

New Zealand 80,04%

Sweden 78,60%

United Kingdom 78,22%

Saudi Arabia 78,12%

Canada 77,50%

Ireland 76,75%

France 76,64%

United States of America 76,06%

Qatar 73,84%

Philippines 71,61%

Israel 65,61%

Finland 41,60%

Country UHD Video 
(min. 20 Mbps)

Norway 38,45%

Germany 38,15%

Netherlands 37,85%

China 36,35%

Kuwait 33,94%

Israel 33,72%

Ireland 33,26%

South Korea 31,87%

Austria 31,50%

United Arab Emirates 31,28%

Switzerland 30,93%

Singapore 30,27%

Denmark 30,17%

Canada 28,31%

Japan 26,07%

Australia 25,85%

France 25,17%

Thailand 24,94%

Qatar 24,09%

Italy 23,98%

Spain 23,75%

Taiwan 22,00%

New Zealand 21,79%

United Kingdom 21,29%

Saudi Arabia 20,98%

United States of America 20,53%

Croatia 19,35%

Finland 18,63%

Sweden 16,46%

Philippines 12,75%

Country
Gaming  

class 
(up to 50 ms)

Netherlands 97,33%

Taiwan 94,75%

Singapore 94,26%

Austria 93,86%

Thailand 91,12%

Switzerland 89,55%

Kuwait 88,09%

Qatar 87,84%

Canada 86,34%

United Arab Emirates 83,56%

South Korea 83,46%

Philippines 83,35%

Germany 82,53%

Australia 82,06%

Israel 81,13%

Sweden 78,30%

Japan 75,89%

United Kingdom 72,52%

Ireland 72,48%

Saudi Arabia 70,29%

Spain 68,27%

Croatia 66,66%

Norway 65,90%

France 62,27%

Denmark 61,00%

United States of America 57,92%

Italy 56,07%

New Zealand 55,05%

Finland 54,73%

China   0,46%
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Different focuses in 5G rollouts
The maps below already paint a clear 
 picture. They show in which of the ana
lyzed tiles umlaut was able to detect 5G use 
– in each case at the end of July 2020  
(calendar week 26), the end of September 
2020 (calendar week 39), the end of De
cember 2020 (calendar week 52), and the 
end of April (calendar week 17) 2021. 
 Progress in the rollout can be seen practi
cally everywhere where 5G networks are 
being built at all. However, the high speed 
at which progress is being made in Switzer
land, the Netherlands, the UK, many US 
states and South Korea, for example, also 
becomes very clear. 

Taking into account the samples con
tributed by 5G users, an approximation of 
5G coverage can be calculated. More pre
cisely, “5G coverage“ tells us in what pro
portion of the area 5Genabled users have 
used 5G. Here, the differences in the 
 general conditions are particularly evident. 
In sparsely populated countries such as 
Sweden, Denmark and Norway, the pro
portion of the area covered by 5G is rela
tively low – but the significantly higher 
shares of the samples identified with 5G 
use prove: Where mobile customers in 
 these countries are actually located, 5G is 
also already  widespread.



Telekom

Austria (Magenta Telekom), Bulgaria (A1), China (China Mobile, China Unicom), France (Bouygues), Greece (Cosmote), 

Hong Kong (CSL), Israel (IL Pelephone), Italy (TIM), Latvia (Tele 2), Netherlands (T-Mobile), Poland (T-Mobile),

South Korea (SK Telecom, KT Freetel), Sweden (Tele 2), Switzerland (Sunrise), Taiwan (Far EasTone, Vibo, TCC),

Thailand (AIS), United Arab Emirates (DU), USA (T-Mobile)

Vodafone

Australia (Vodafone), Austria, Bulgaria, China (China Mobile), Finland, Great Britain, Hong Kong, Hungary, Ireland, 

Italy, Latvia, Luxembourg, Netherlands, New Zealand (Vodafone), Poland, Romania, Spain, Switzerland (Swisscom), 

Taiwan, Thailand, United Arab Emirates

O2/Telefónica

no 5G roaming yet
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We talked to Hakan Ekmen, CEO 
 Telecommunication at umlaut, about 
the findings from the 5G evaluations 
determined via crowdsourcing.

Mr. Ekmen, wouldn’t a global 5G ran-
king of the individual network opera-
tors have yielded exciting results? 

Hakan Ekmen: The results would have 
probably been exciting. But we always 
have to ask ourselves how valid and fair 
such a comparison is. After all, both the 
market conditions and the geographical 
starting points are very different in  
variouscountries. Comparing all the  
networks would have been a bit like  
pitting marathon runners against 100 
meter sprinters.

Still, European operators can also learn 
a bit from countries like South Korea, 
can’t they?

Hakan Ekmen: We can certainly learn 
 some things in some respects, but the 
 starting conditions are quite different. 
 Germany, for example, has only about 
half as many inhabitants per area as 

5G is becoming increasingly important.

Which role does the difference between 
5G non-standalone and 5G standalone 
play in this context?

Hakan Ekmen: This is one aspect of the 
expansion strategies chosen by the ope
rators. Higher penetration could be 
achieved more quickly with 5G non
standalone. However, when it then 
 comes to high performance require
ments, such as in particular latency, a 
unique 5G infrastructure, i.e. 5G stand
alone, brings clear advantages. This can 
be clearly seen in our analyses of laten
cies, especially in the more demanding 
gaming class. Furthermore, 5G stand
alone is an important prerequisite for 
 future 5G applications that require high 
reliability, for example. It is therefore 
 very welcome that operators are increa
singly pursuing this variant in the 5G 
rollout – here in Germany as well.

 South Korea, but is nevertheless rela
tively evenly populated. This places 
 significantly different demands on  
the mobile network operators. In order  
to supply a high proportion of the 
popula tion in large countries with 5G, 
they have to install a large number  
of mobile network cells or upgrade  
them to 5G. 

The metrics for 5G reach and the share 
of 5G connections are new. What is the 
reasoning behind them?

Hakan Ekmen: These are innovations 
which we have implemented as part of 
our framework for 2021. They will also 
be included in this season‘s upcoming 
mobile network tests. 5G is playing an 
increasingly important role in the mobile 
communications market. It makes a huge 
 difference whether more than 80 percent 
of the samples we collected already  
indicate 5G usage or whether this value 
is only in the low single digits. Both  
metrics, taken separately and together, 
offer revealing insights into the actual 
5G coverage in a country and the rollout 
strategies pursued by providers.

Hakan Ekmen, 
CEO Telecommuni-
cation umlaut

Interview

GLOBALSOUTH KOREA
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Using your 5G smartphone while roaming abroad does not yet come naturally. But 
the list of roaming countries and networks is constantly growing.

 Those who have become accustomed to 
the data rates and latencies of 5G no longer 
want to miss this mobile communications 
convenience when traveling abroad. But  
5G roaming presents network operators  
with new challenges. For one thing, existing 
roaming agreements do not include the new 
mobile communications standard – so its use 
must be newly negotiated with each partner 
network. Furthermore, access to the fastest 
wireless standard also requires technical 
 upgrades at the interconnection points 
 between networks. But in recent months,  
the list of countries where 5G roaming is 
 already possible for German users has grown 
rapidly – see below. 

Only O2 did not yet  support 5G roaming at 
the time of printing – but this should not take 
much longer either.

Anyway, at least in other EU countries,  
5G use via roaming should not be too far 
away. Because next year, the EU Commission 
wants to extend the EU Roaming Regulation, 
which initially has been only valid until mid-
2022, by an expected ten years. „Consumers 
must be sure that they will be able to use 
 certain 5G applications and services while 
roaming,“ the EU Commission has already 
 announced in this context. 

So if there are no delays, 5G roaming could 
perhaps be coming as a an EU-wide standard 
as early as June 15, 2022.

Roaming: Use 5G when traveling abroad?
In the further tables, we have 

 sorted the list of the 30 countries 
with the highest share of 5G connec
tions according to different perfor
mance criteria. This again makes 
clear that the emerging 5G networks 
in the individual countries are in 
 some cases pursuing different 
 priorities. This can, for example, ve 
seen in data throughputs: Since the 
measurements running in the back
ground do not record peak data rates, 
but rather the throughputs requested 
by the apps during use, umlaut looks 
at these values in application classes. 
Which countries with “Basic Inter
net“ (min. 2 Mbps), the 5 Mbps re
quired for HD video, and in the 
„UHD video“ class (min. 20 Mbps) 
are shown in the tables on page 74. 
We have also determined rankings 
for the latencies in the more deman
ding gaming class (up to 50 ms) and 
the less demanding class for OTT 
voice services – see page 75.

Despite these differences, we 
would like to see Germany further 
ahead in some of the more deman
ding categories. Perhaps a look 
 across the borders will provide moti
vation for this.  Hannes Rügheimer

Globally on the rise: 
The 5G world map, 
which was deter-
mined via crowd-
sourcing, gives an 
impression of 5G 
penetration in 
other regions of  
the globe (as of the 
end of April 2021).


