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Key Findings

One year on from the first launch of 5G services for smartphone users back in April 2019, Opensignal
looks at what's changed across 100 countries globally on six_different measures of the mobile network
experience, including upload and download speed, video, voice and games experience, along with the
percentage of time that 4G users spent connected to a 4G network (4G Availability).

+ How do countries compare on Download Speed or mobile Video Experience?

« Which countries have seen the biggest improvements in mobile experience?

+ Have countries that have launched 5G improved significantly more than 4G-only countries?
s Do high data speeds automatically result in a better mobile experience?

Canada and South Korea are now joint top in
Download Speed Experience

A year ago South Korean users were the only
ones that experienced average download
speeds above 50 Mbps. While Korea's operators
launched 5G in April 2019, and Canada has only
just launched 5G, in early 2020 our Canadian
users saw download speeds statistically tied
with those of South Korea. Both countries
clocked at a blisteringly fast 59 Mbps.

There are improvements in mobile
experience across many countries

While Canada and South Korea's performance is
exceptional, they're not alone. The average
across the 100 countries we've analyzed rose by
3 Mbps between early 2019 and 2020 — an
increase of 24.3%.

Canada and Japan have accelerated further
ahead of their G7 peers

When we looked at Download Speed
Experience for G7 countries, the difference
between Canada and Japan and the rest has
widened by 10.2-15.9 Mbps. The Download
Speed Experience of the other G7 countries —
France, Germany, Italy, U.K., U.5. — was more
than 50% slower than Canada's and more than
40% slower than Japan's.

The number of countries with Excellent
Video Experience has jumped to 15 from
none in one year

The Czech Republic, the Netherlands, Austria
and Norway statistically tied for first place in
Video Experience, in contrast to the first quarter
of 2019, when it was just Norway and Hungary.
There are now 15 countries where our users
have observed an Excellent Video Experience.
Japan, Singapore and Australia were the only
non-European countries in this category.

Countries with 4G Availability in excess of
95% have doubled from three to six

4G continues to be important in the 5G era for
several reasons. The first version of 5G (i.e. non-
standalone access) means that 5G phones need
to connect to a 4G signal to use 5G. Plus, many
countries have yet to launch 5G. Three more
countries have joined the exclusive club of
nations with 4G Availability scores higher than
95%: the U.S., the Netherlands and Taiwan.
Together with Japan, South Korea and Norway,
this takes the total number of such countries to
six. Users in 21 countries have reported 4G
Awailability in the 90-25% range up from 12 last
year. Qur users observed double-digit
improvements in 4G Availability in 11 countries
with a combined population of around

680 million.
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Faster download speeds aren't always
associated with a better Video Experience
While there is a relationship between download
speeds and the quality of the Video Experience,
the strength of this correlation declines as
speeds increase. For example, the Czech
Republic, where our users saw average
download speeds of 32.7 Mbps tied for first
place for Video Experience with the
Netherlands, where average speeds were

54.8 Mbps.

5G adoption needs to accelerate to move the
overall download experience

The Download Speed Experience in 20
countries that have launched 5G ranges from 59
Mbps in South Korea to 16.6 Mbps in Kuwait.
5G countries’ Download Speed Experience rose
by 24.9%, while that in countries that in the first
quarter of 2020 had yet to launch 5G, or have
only just done so, rose only slightly less, with an
increase of 23.9%. While 5G users can
experience much higher speeds they still make
up a small proportion of users. However, 5G
countries performed better in absolute terms,
with their users observing an increase of 6.4
Mbps versus the 1.9 Mbps increase seen on
average in non-5G countries.

Highlights of the mobile experience in 2020 — one year into the 5G era

The USA still lags behind the
other G7 countries in Video
Experience with a score of
56.0 points out of 100
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» Czech Republic,

Uruguay, Costa Rica,
Argentina and Colombia all
show improvements in excess
of 33% in Download Speed
Experience

Norway lead in our Video

excess of 78.6 points

« Canada challenges South
Korea in Download Speed
Experience with 59.6 Mbps
despite later 5G launches

Netherlands, Austria and

Experience table with scores in

+ Japan has the highest 4G
Availability as Japanese spand
98.5% of the time connected
to 4G networks

Key Facts:

» 8: Countries with Download Speed
Experience in excess of 40 Mbps

= 15: Countries with an Excellent Video
Experience (75 and above)

= 16.9 points: The largest improvement in
Video Experience was in Thailand

= 17 Mbps: The largest increase in
Download Speed Experience was in
Canada

27: Countries with 4G Availability in
excess of 90%

Indonesia and the Philippines
show some of the largest
percentage improvements in
Download Speed Experience and
Video Experience, respectively
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Faster 5G adoption will help more users to
benefit from the improved 5G experience

The Download Speed Experience in the 20 leading 5G countries that we have
focused on in this chart ranges from 59 Mbps in the case of South Koreato 16.6
Mbps in Kuwait. Our users in five 5G countries observed speeds in excess of 40
Mbps (South Korea, Japan, Norway, Australia and Switzerland). Moving away
from the front-runners, speeds were far more moderate with three countries’

users reporting speeds in the low 30s.

We've seen even higher average speeds when looking at 5G speeds in

Opensignal’s initial U.S. 5G analysis and at maximum 5G speeds in a
number of other leading 5G countries. In those analyses we found 5G average

speeds to typically be in the 100 to 250 Mbps range, with some even higher.
This indicates that it is the relatively low numbers of 5G users to date that is
causing the overall Download Speed Experience of these 5G countries to

increase modestly. However, once 5G

5G Countries - Download Speed Experience

smartphones become more widely adopted

and their supporting networks become more South Korea I —— 0
widespread, the speeds enjoyed by their Japen [T 7
users will have a greater impact on average Narway e —— 12
speeds. The mobile industry should look to Australia I — 10
accelerate 5G deployments to help boost  SWitzerland I 26
users’ overall mobile experience. Denmark .1
UAE o2
In a number of 5G countries, overall Qatar |F———31.3
download speeds are yet to increase by more Finland  SSG—. 2.5

than a little. U.K. users saw speeds rise by 1.1 Sweden [ESGS_—-——27 = 2020
Mbps, while U.S. users saw speeds increase Germany | EG—— 2.7 #2019
by 5.4 Mbps, and Australians by 5.6 Mhps. USA mm?

We saw a larger increase in South Korea — Spain GG .2

its more than five million 5G users helped Italy | ES——o0.3

boost speeds from 52.4 to 59.0 Mbps, an UK ;f;

increase of 6.6 Mbps (12.6%) in the year Romania ESSG—01
since South Korea's April 2019 5G launches. Saudi Arabia [EGSEG—-1.4

South Korea is unique in the extent of its 5G Ireland 16;9,2
adoption — it recently came first in the world Puerto Rico mm,o
in this regard with a penetration rate of it 11§.26
9.7% as of April 2 2020. To put this into o 10 m

perspective, China, the U.5. and the U.K all
have less than 1% of their mobile subscribers

on 5G contracts.

OPENSIGNAL

30 40 50 60 70
Download Speed Experience (Mbps)

Data collection period January 1 - March 30, 2019 & 2020 | @ Opensignal Limited

4

Mobile Network Experience Report
OPENﬁcNAL Theq State D?Moblijle“;ectwnqu IlE:(periEncl? 2020: One Year Into the 5G Era

Our Metrics



The scale of South Korea's improvement since the first quarter of 2019 is all the
more impressive given that the country came first for Download Speed
Experience last year. As 5G adoption increases, it is likely that we'll see large
increases in download speeds even in countries where our users are already

experiencing impressive speeds and we recently observed that 5G is faster

than Wifi in seven out of eight leading 5G countries.

When we compare the change in average download speeds (weighted by
population) for these twenty leading 5G countries and those countries that in
the first quarter of 2020 had yet to launch 5G or have only just done so, 5G
countries’ Download Speed Experience rose by 24.9%, while that in those in the
latter category rose only slightly less, with an increase of 23.9%. However, 5G
countries performed better in absolute terms, with their users observing an
increase of 6.4 Mbps versus the 1.9 Mbps increase seen on average in non-5G

countries.
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Even in 5G countries, there’s still room to improve

mobile Video Experience

A5G launch is not sufficient for the average user to enjoy a great mobile video

experience. Our users had an Excellent Video Experience (scores of 75 or more)

in seven out of our list of 20 countries where 5G has launched including

Norway, Japan, Switzerland, Denmark, Sweden, Australia and Finland. South

Korea narrowly missed this category by just 0.8 points. All told, users in 11

countries observed a Very Good (65-75) experience, while the U.S. placed in

the Good (55-65) category. A guide to our metrics and the different

categories can be found here.

When we compare the average change in
Video Experience (weighted by population)
over the past year between the 5G countries
we have selected and those countries that in
the first quarter of 2020 had yet to launch 5G,
non-5G countries saw more improvement in
both absolute and percentage terms. The
average score of these 5G countries rose by
6.5 points to 67 points, an increase of 10.7%.
In comparison, non-5G countries’ average
Video Experience score rose by 8 points to

46.9 points, an increase of 20.5%.

5G Countries - Video Experience

Norway
Japan
Switzerland
Denmark
Sweden
Australia
Finland
South Korea
Germany
Qatar

Spain

UK

UAE

Italy

Saudi Arabia
Romania
Kuwait
Ireland

UsA

Puerto Rico

OPENSiGNAL

78.6
747

E— 7.
0
75.8
E—, ¢
E— 5
-
62.4
I, 7
E— 0
E— 2
719
I
T 1
.5
I ¢
E—
E—.
I ;7

E— 0 2020

E— e " 2017

1] 20 40 60 80 100
Video Experience

Data collection period January 1 - March 30, 201% & 2020 | © Opensignal Limited

6

OPENSIGNAL

Mobile Netwark Experience Report
The State of Mobile Network Experience 2020: One Year Into the 5G Era

Our Metrics



Five G7 countries see little change, but
two shoot ahead

Download speeds have risen sharply in Canada and Japan

Japan _— 493
Fronce — ¢ 2020
uon — 2019
>,  OPENSIGNAL
0 10 20 30 40 50 60 70

Download Speed Experience (Mbps)
Data collection period January 1 - March 30, 2019 & 2020 | © Opensignal Limited

Looking at the average download speeds seen by our users in G7 countries, it
really is a tale of two countries — Canada and Japan. The difference between
their speeds and those of their G7 peers has widened by 10.2-15.9 Mbps since
our last report. As a result, the Download Speed Experience observed by our
users in the other G7 countries are 51.8-61.6% slower than those seen in
Canada and 41.7-53.6% slower than those in Japan.

Among G7 countries the US still ranks last for Video Experience

Japan ooy

748
Canada 67.7

Germany | 07 '

66.3

UK 717 2020

Italy . 704 =2019

France 68.8

USA 213°° OPENSIGNAL
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In our last report, our U.S. users saw the lowest Video Experience out of all of
those in the G7. This remains the case and the gap has widened further, with
that between the U.S. and France (the G7 country with the next lowest score)
increasing slightly and the U.S.'s score growing by the least in absolute terms —

though the U.K. saw the weakest growth in percentage terms.

The U.S. is the only country in the G7 to place in the Good category. Its peers
are predominantly in the Very Good category with the sole exception of Japan
where our users reported an Excellent Video Experience. Japan had the highest

score for Video Experience out of the G7.

While Japan and Canada had the highest two scores for Download Speed in the
G7 as well as Video Experience, their lead for Video Experience was far more
modest. Third-placed Germany was hot on their heels with a score just 0.8

points shy of Canada's.

South Korea and Canada tie for first on
download speed

This time last year on the eve of the first 5G launches, South Korea was the only
country where our users experienced average download speeds of more than
50 Mbps and it was the fastest country overall. However, despite South Korea's
advanced 5G rollout and 5G smartphone uptake and the fact that Canada has
only just started a commercial 5G launch, the speeds observed by our Canadian
users statistically tied with those of South Korea, with both countries clocking

at around a blisteringly fast 59 Mbps.

The speeds observed by our users in the Netherlands were also well in excess
of 50 Mbps, averaging 54.8 Mbps, while those seen in Japan, Norway — last
year's runner-up — and Singapore were below this mark but still eye-wateringly
fast with scores of 49.3 Mbps, 47.5 Mbps and 47.5 Mbps, respectively.
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