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nPerf scores averages
January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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True Move H provided the best mobile Internet services in 2018.

In 2018, nPerf users has made 1.2 million connection tests (including speed test, browsing test
and streaming test) with nPerf mobile app (i0S, Android). With this kind of tests nPerf measures
the real performance. At nPerf, we consider that the performance of a mobile network is not only
based on download speed but also on the use such as streaming and browsing.

True Move H best mobile carrier for the third time concerning Internet services.

For the three consecutive years, True Move H is at the first place in our ranking. With a score of
50,155 nPoints, True Move stays ahead dtac, number two, and AIS, number 3.

The best mobile carrier in each category.

This year True Move didn't let any chance to its competitors. Indeed, he won the battle in each
category:

Best download speed with 18,35 Mb/s

Best upload speed with 9,87 Mb/s

Best Latency with 46,43 milliseconds

Best browsing performance with a performance rate 49,96%
Best streaming performance with a performance rate of 72,34%
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AIS best 4G and LTE Advanced but faced troubles

AIS is at the third position in our ranking. During the second half of 2018, AIS faced troubles on its
network. When we look at the ISP success ratio we noticed that AIS users registered a lot of failed
tests which impacted AIS results. Fortunately, thing seems to get better since end of 2018.
However, the mobile carrier makes the difference on 4G and LTE-Advanced networks. It is the
operator who has the best connection rate in 4G with 88,59 %, which it means that AIS customer
are more often connected in 4G than True Move H and AIS customers.

Furthermore, regarding LTE-Advanced connection rate, AIS continues to widen the gap with a
45,01% ratio. True Move H is close with 41,30% but dtac is far behind with only 27,59%.

dtac gets back in the race

Last in 2017, dtac really gets back in the race. The mobile carrier has nearly doubled its download
speed, its performance increased by 88% from 9,74 Mb/s to 17,74 Mb/s. These results show the
efforts made by dtac on its network especially in LTE-advanced.

If dtac keeps on improving its results in this way, it might be very dangerous for True Move H.

2019 might be a very exciting year. This competition between operators is a good thing for Thai
customers who enjoy better performance on their smartphones.

Results from all cell generations taken from tests carried out on 4G-compatible terminals.

The nPerf application allows the user to perform a full test* or each test separately. Between
January 1, 2018 and December 31, 2018, we counted 1,197,530 unit tests, distributed as follows,
after filtering (see § 5.1.3):

2G/3G/4G 459,797 202,405 176,625

(*) a full test (speed, web browsing, streaming) = 3 unit tests.

The overall breakdown of the tests per provider is as follows:
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ISPs share

True Move
46%

AlS
32%

dtac
22%

2.2 2G/3G/4G success rate

The success rate is the number of successful tests compared to the number of tests performed.

Success ratio / ISP
January 1, 2018 = December 31, 2018 (Asia/Bangkok)
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The highest value is the best.
The three operators overall make a nice group shot.
Success ratio / ISP
January 1,2018 — December 31, 2018 (Asia/Bangkok)

95
6‘9
=
5 90
<
W
w
4]
g 85
jun }
%)

80

01/01 01/04 01/07 01/10 01/01
— AIS — True MoveH — dtac
nPerf.com

The highest value is the best.
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Evolution of the success rate throughout the year. Good trend for True Move and dtac while AIS
seems to have had some troubles during Q4.

2.3 2G/3G/4G download speed

Download bitrates averages
January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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True Move has provided the best mobile download speed during the year 2018.

True move keeps the lead but AIS and mainly dtac are progressing significantly and are not far
anymore from True Move.

Download bitrates averages (week) q
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This graph illustrates the ability of providers to maintain a constant download speed during the
year, regardless of network load (number of connected clients).

We note the strong progression of the operators during the second semester, especially that of
dtac.
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Download bitrates averages (hours of day)

January 1, 2018 - December 31, 2018 (Asia/Bangkok)
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This graph illustrates the ability of providers to ensure a constant download speed throughout
the day, regardless of network load (number of connected clients). We note for all operators a
significant decline in download speed late in the day.

2.4 2G/3G/4G upload speed

Upload bitrates averages
January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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True Move has provided the best mobile upload speed during the year 2018.

True Move has increased its upload throughput by 20% compared to 2017.
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2.5 2G/3G/4G latency

Latencies averages
January 1,2018 — December 31, 2018 (Asia/Bangkok)

see I 5061 ms
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The lowest value is the best.
True Move and AIS have provided the best mobile latency during the year 2018.
True Move has significantly increased its latency, by 10 ms, compared to 2017.
Latencies averages (week)
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This graph illustrates the ability of providers to maintain a constant latency during the year,
regardless of network load (number of connected clients).

We note that the gap is narrowing between all operators.

2.6 2G/3G/4G browsing test

Average performance of the loading times of the 5 websites most frequented by Thai Internet
users (excluding YouTube).
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Browsing performance rate averages
January 1, 2018 = December 31, 2018 (Asia/Bangkok)
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True Move and dtac have provided the best performance in mobile Internet browsing during the
year 2018.

The performance of dtac is very close to that of True Move while that of AlS is behind.

Browsing performance rate averages
January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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This graph illustrates the ability of providers to maintain a constant browsing performance during
the year, regardless of network load (number of connected clients).

Stable trend for True Move and dtac while AIS seems to have had some issues during Q4.

2.7 2G/3G/4G streaming test

Measuring the quality of watching a video on the YouTube streaming platform.
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Streaming performance rate averages

January 1,2018 — December 31, 2018 (Asia/Bangkok)
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True Move has provided the best rate of performance in mobile video streaming during the year
2018.

True Move has made slight progress in its streaming performance compared to 2017 while the
other two operators have slightly regressed.

Streaming performance rate averages
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This graph illustrates the ability of providers to maintain a constant streaming performance during
the year, regardless of network load (number of connected clients).

nPerf data is used to determine the 4G and 4G + connection rates. These indicators are calculated
from test data from nPerf applications.

The principle is simple: for each operator, the number of tests performed in 4G or 4G+ on the total
number of cellular tests is calculated. For the relevance of the result, all tests carried out on the
terminals that do not make it possible to benefit from 4G are excluded beforehand.
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Important note: we do not have the possibility to distinguish commercial offers. As a result,
although they are few, users who do not benefit from a 4G plan but who have a 4G mobile are not
excluded from the results.

4G connection rate

Statistics based on 502 787 tests performed on 4G terminals. List of 4G terminals in annex.

LTE ratio / ISP

January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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AIS got the best 4G/LTE connection rate for the year 2018.

AIS is still the leader, but all operators have made good progress on their 4G connection rate
compared to 2017, especially dtac.

LTE ratio / ISP
January 1, 2017 — December 31, 2017 (Asia/Bangkok)
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This graph illustrates the evolution of the 4G connection rate throughout the year. The gap is
narrowing.

8.2 4G+ connection rate

Statistics based on 138 165 tests carried out on 4G terminals (Categories 6 or +) which allow the
identification of the 4G+ (LTE Advanced with Carrier Aggregation). List of 4G+ terminals in annex.
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LTE-CA ratio / ISP

January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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AIS got the best 4G+/LTE-CA connection rate for the year 2018.

LTE-CA ratio / ISP
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This graph illustrates the evolution of the 4G+ connection rate throughout the year.

We note that DTAC began its deployment of 4G + in the summer of 2018 and is catching up quickly
with its competitors.

The nPerf score, expressed in nPoints, gives an overall picture of the quality of a connection. It
takes into account measured speed (2/3 download + 1/3 upload), latency and is equally affected
by QoE tests (web browsing/streaming). The value of the points concerning throughputs and
latency is calculated on a logarithmic scale to better represent the perception of the user.

Thus, this score reflects the overall quality of the connection felt by the user.

The results below consider all the previous indicators and therefore all the tests carried out. As
technologies are grouped together, the proportion of tests in different technologies strongly
impacts this global trend. This shows a general ranking of providers for the whole of Thailand.

Any use of this document, in whole or in part, for promotional or advertising purposes n D er F\
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nPerf scores averages
January 1,2018 — December 31, 2018 (Asia/Bangkok)
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The highest value is the best.

The best mobile Internet performance in 2018:

True Move H provided the best mobile Internet services in 2018.

Thanks to the nPerf application, find this global indicator directly on your

smartphone or tablet via the « ¥2 Compare » function at the end of the full
test. It is updated in real time over 14 rolling days.

nPerf scores averages
January 1, 2018 — December 31, 2018 (Asia/Bangkok)
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Evolution of the overall average score throughout the year 2018. Dtac is not far from True Move in
December 2018. Nice suspense in perspective for 2019!
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To participate in the panel, simply use the nPerf application, available for free on the Apple
AppStore for iPhone and iPad, on Google Play for Android devices and on the Windows Store for
Windows 10 Mobile phones.

Download the nPerf App
Android http://android.nperf.com/
i0S http://ios.nperf.com/
Windows Phone http://wp.nperf.com/

Also participate in the Fixed Connections Barometer panel by testing your DSL, cable or fiber optic
connection at www.nPerf.com or at http://speedtest.adslthailand.com/

Do you need further study or want to get the raw data, punctually or automatically, to compile it
yourself?

You can contact nPerf via www.nPerf.com "Contact Us" section or directly from the mobile app.

Phone contact: +33 48253 34 11

nPerf Facebook — Twitter — Instagram

Address: nPerf SAS, 87 rue de Seze, 69006 LYON, France

nPerf offers a free application for testing the quality of the Internet connection, downloadable on
Android, iOS (Apple) and Windows Phone mobile devices.

Everyone is free to use this app to measure the quality of their mobile connection. All users of the
nPerf application form the panel of this study.

Thus, the nPerf study is based on the tens of thousands of tests carried out each month exclusively
by the operators' end customers., making it the "crowdsourcing” study with the largest panel in
Thailand.

Any use of this document, in whole or in part, for promotional or advertising purposes m
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The success rate is the number of successful tests compared to the number of tests performed.

The purpose of the nPerf Speed Test is to measure the maximum capacity of the connection in
terms of bit rate and latency.

To achieve this, nPerf simultaneously establishes multiple connections to saturate the bandwidth
to accurately measure it.

The speed measurements thus reflect the maximum capacity of the connection. This rate may not
be representative of the user experience experienced during normal use of the Internet because it
is measured only on nPerf servers.

The user experience will be measured by quality of service (QoS) tests.

To ensure maximum user bandwidth at all times, nPerf relies on a network of servers dedicated to
this task.

These servers are located with hosts in Thailand and abroad. nPerf has also installed dedicated
servers directly at Thai providers AIS and True Move to maximize measurement reliability.

The total bandwidth available for Thailand is greater than 350 Gb/s.

The browsing test allows the user to accurately measure the loading time of the 5 websites most
frequented by Thai Internet users (YouTube is excluded from this test as it is subject to the
following test).

This indicator reflects the quality of navigation perceived by the user. It can however be negatively
impacted by the performance of the terminal used, especially if it is old.

It is calculated considering the loading time of the page. A page loaded in 10 seconds or more gets
a 0% performance rate and a page loaded instantly gets a performance rate of 100%. For example,
a page loaded in 2 seconds will get a performance rate of 80%.

The goal of the streaming test is to measure the quality of video viewing on the most popular
streaming platform in Thailand and around the world: YouTube.

It operates under conditions similar to the direct use of YouTube and therefore takes into account
the quality of the network between the user and the YouTube servers.

It is calculated considering all the time required to load the video (before or during playback). If the
ratio between the duration of the video and the overall reading time (reading + loading) tends to 1
then the performance index will tend towards 100%. And conversely, the more the ratio moves away
from 1, the more the index will tend towards 0%.

Any use of this document, in whole or in part, for promotional or advertising purposes m
perf
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The results obtained are subject to automatic and manual checks to avoid duplication and to rule
out possible abusive or fraudulent use (massive tests, robots ...). The exclusive nPerf algorithm
retains only the relevant tests, thus eliminating biases related to the overrepresentation of certain
terminals, users or test locations.

The results are classified by provider. The results for each provider include the tests performed on
the partner networks (roaming, pooling).

In order not to introduce any bias related to the capabilities of the terminals, only the tests carried
out on the 4G compatible terminals are retained. The exhaustive list is provided in the appendix.

For calculating the 4G + connection rate, only 4G+ compatible terminals are selected. The
exhaustive list is provided in the appendix.

As of January 1, 2018, the formula for calculating the nPerf score evolves to better represent the
user's feeling. The new formula considers latency and gives more importance to upload and user
experience (browsing, streaming). This new formula is only applied to tests carried out from 1
January 2018.

This publication based on the 2018 tests uses the new formula.

Any use of this document, in whole or in part, for promotional or advertising purposes m
perf
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Motorola Moto G5, Motorola Moto G5 Plus, Huawei P10, Huawei P10 Lite, Huawei P10 Plus, Huawei Mediapad M3 LTE, Huawei Nova, Huawei
Mate 9 Pro, Huawei Y5II, ZTE Axon 7, Lenovo P2, Lenovo C2, Lenovo K6, Lenovo Vibe K6 Note, Xiaomi Mi 5s, Xiaomi Redmi 3X, Xiaomi Mi 5s
Plus, Asus Zenfone Go ZB500KL, Xiaomi Redmi 2, Xiaomi Redmi Pro, LG G4 Stylus, LG G5 SE, Meizu M3s, Apple iPhone 8, Apple iPhone 8+,
Apple iPhone X, ZTE V9820, Samsung Galaxy S8 Active, OnePlus 5, LG G6, Oppo A57, Oppo A39, Samsung Galaxy Note 8, Samsung Galaxy )7
Pro, True SMART 4G Octa 5.5, Huawei Mate 10 Pro, OnePlus 5T, Samsung Galaxy J5 2018, HTC U11, HTC U11 Life, HTC U11+, Motorola Z2
Play, Sony Xperia XZ1, Sony Xperia XZ1 Compact, Google Pixel 2, Google Pixel 2 XL, Samsung Galaxy A5 2018, Xiaomi Mi A1, Motorola Moto
G5S Plus, Motorola Moto G5S, Motorola Moto E4 Plus, Motorola Moto E4, Motorola Moto X4, Xiaomi Redmi Note 5A, Xiaomi Mi Max 2, Xiaomi
Mi 6, Xiaomi Mi Mix 2, Xiaomi Redmi 5A, Xiaomi Redmi Note 5, Huawei Honor 9, Huawei Mate 10 Lite, Huawei Honor 8 Pro, Huawei Honor
7X, Huawei Honor View 10, Asus Zenfone 4 Max, Asus Zenfone Live, Asus Zenfone 2 Laser, Vivo 1606, Vivo V5s, Vivo V5 Lite, Vivo V7, Vivo
Y55s, Vivo Y55L, Samsung Galaxy J7 Nxt, Samsung Galaxy A8 2018, Samsung Galaxy S9+, Samsung Galaxy S9, Samsung Galaxy Note FE,
Samsung Galaxy C9 Pro, Samsung Galaxy J3 2018, Samsung Galaxy C7 2018, Samsung Galaxy Tab S3 9.7" LTE, ZTE Blade Q Lux, Oppo F5,
Oppo F3, Oppo A71, Oppo R9s, LG X power2, LG Q6, LG X style, Vivo V5 Plus, Wiko U Feel Lite, Lenovo Vibe P1 Turbo, Vivo V7+, Lenovo Vibe
C, Sony Xperia XA1 2CA, Sony Xperia XA1, Sony Xperia XA1 Ultra, Motorola Moto C Plus, OnePlus 6, Huawei P20 Pro, Huawei P20, Huawei
P20 Lite, Huawei P Smart, Huawei Honor 10, Nokia 7 Plus, Nokia 8, Samsung Galaxy A8+ 2018, Wiko Wim Lite, Wiko Wim, Xiaomi Mi Mix 2S,
Xiaomi Mi Note 2, Sony Xperia XZ2, Sony Xperia XA2 Ultra, Sony Xperia XA2, Sony Xperia XZ2 Compact, Oppo F7, Oppo A71 2018, Oppo A83,
Oppo F3 Plus, Oppo F5 Youth, Oppo R9s Plus, Asus Zenfone Max Plus M1, Asus Zenfone 4 Selfie, Asus Zenfone Go, Asus Zenfone 4, Huawei
Honor 7i, Huawei Honor 9 Lite, Huawei Y9 2018, Huawei Y7 Prime, Huawei Y7, Huawei Y5 2018, Nokia 6, Nokia 5, Nokia 3, Xiaomi Redmi
Note 5 Pro, Xiaomi Redmi 5, Xiaomi Mi Note 3, Essential PH-1, LG V30, ZTE Blade A452, Vivo V9, Vivo Y51, Vivo V9 Youth, Vivo Y65, Sony Xperia
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L1, Samsung Galaxy J2 2016, Samsung Galaxy J2 Pro 2018, Samsung Galaxy Xcover 4, Samsung Galaxy J7 Max, True SMART 4G MAX 5.0, True
SMART 4G MAX 5.5, True SMART 4G MAX 4.0, True SMART 4G M1 Plus, True SMART MAX 4.0 PLUS, Bittium Tough Mobile, Telma NAVTECH
4GEN, Vivo Y69, Advan S5E, Advan i5C, Infinix X573B, Motorola Moto C, Samsung Galaxy Note 9, Samsung Galaxy A6+ 2018, Samsung Galaxy
A6 2018, Samsung Galaxy J6 2018, Samsung Galaxy J6+ 2018, Asus ZenFone Max Pro M1, Xiaomi Redmi S2, Xiaomi Mi 8, Xiaomi Pocophone
F1, Huawei Nova 3i, Vivo Y71, Motorola Moto G6 Plus, Lenovo K8 Note, Oppo A3s, Apple iPhone Xs, Apple iPhone Xs Max, Apple iPhone XR,
Apple iPad 9.7" 2018 WiFi+Cell, Apple iPad Pro 12.9" 2018 WiFi+Cell, Apple iPad Pro 10.5" 2018 WiFi+Cell, Apple iPad 9.7" 2018 WiFi, Apple
iPad Pro 11" 2018 WiFi+Cell, Apple iPad Pro 12.9" 2018 WiFi+Cell, Oppo F9, Huawei Mate 20 Pro, Huawei Mate 20 X, Huawei Honor 8X,
Huawei Mate 20 Lite, Huawei Honor Play, Huawei Y5 Prime 2018, Huawei Y9 2019, OnePlus 6T, Xiaomi Mi A2 Lite, Xiaomi Mi Max 3, Xiaomi
Mi A2, Xiaomi Redmi Note 6 Pro, LG K4 2018, Motorola Moto G6 Play, Nokia 6.1, Samsung Galaxy J8 2018, Samsung Galaxy J4 2018, Asus
Zenfone 5Z, Vivo V11

Only terminals on which band aggregation can be identified are considered.

Samsung Galaxy S5 LTE-A, Samsung Galaxy S5 LTE-A, Samsung Galaxy Alpha LTE-A, Samsung Galaxy Note 4 LTE-A, Samsung Galaxy Note
Edge, Samsung Galaxy S6, Samsung Galaxy S6 Edge, Samsung Galaxy Note 5, Samsung Galaxy A8, Samsung Galaxy S6 Edge+, Sony Xperia
73+, LG G4, LG Nexus 5X, Sony Xperia Z5 Cat6, Sony Xperia Z5 Compact Cat6, Samsung Galaxy S5 Neo, Samsung Galaxy S7, Samsung Galaxy
S7 Edge, LG G Flex 2, Samsung Galaxy A5 2016, Samsung Galaxy A3 2016, Sony Xperia Z5 Premium, Sony Xperia X, LG G5, LG V10, Samsung
Galaxy A7 2016, Sony Xperia X Performance, Samsung Galaxy Note 7, OnePlus 3, Huawei P9, Huawei P9 Lite, LeEco Le Max 2 X820, BlackBerry
Priv, Sony Xperia XZ, Huawei P9 Plus, Huawei Mate 9, Motorola Moto Z Play, Motorola Moto Z, Huawei Mate S, Huawei P8 Lite 2018, Sony
Xperia X Compact, LG V20, Google Pixel, Google Pixel XL, OnePlus 3T, Samsung Galaxy S8, Samsung Galaxy S8+, Sony Xperia XZ Premium,
Samsung Galaxy A7 2018, Samsung Galaxy A3 2018, Huawei P10, Huawei P10 Lite, Huawei P10 Plus, Huawei Nova, ZTE Axon 7, Lenovo P2,
Samsung Galaxy S8 Active, OnePlus 5, LG G6, Samsung Galaxy Note 8, Samsung Galaxy J7 Pro, Huawei Mate 10 Pro, OnePlus 5T, Samsung
Galaxy J52018, HTC U11, HTC U11 Life, HTC U11+, Motorola Z2 Play, Sony Xperia XZ1, Sony Xperia XZ1 Compact, Google Pixel 2, Google Pixel
2 XL, Xiaomi Mi A1, Motorola Moto G5S Plus, Motorola Moto X4, Xiaomi Mi 6, Huawei Honor 9, Huawei Mate 10 Lite, Huawei Honor 8 Pro,
Huawei Honor View 10, Samsung Galaxy A8 2018, Samsung Galaxy S9+, Samsung Galaxy S9, Samsung Galaxy Note FE, Samsung Galaxy C9
Pro, Samsung Galaxy Tab S3 9.7" LTE, Oppo F5, Oppo R9s, LG X power2, LG Q6, Vivo V5 Plus, Sony Xperia XA1 2CA, Sony Xperia XA1 Ultra,
OnePlus 6, Huawei P20 Pro, Huawei P20, Huawei P20 Lite, Huawei P Smart, Huawei Honor 10, Nokia 7 Plus, Nokia 8, Samsung Galaxy A8+
2018, Wiko Wim Lite, Wiko Wim, Xiaomi Mi Mix 2S, Xiaomi Mi Note 2, Sony Xperia XZ2, Sony Xperia XA2 Ultra, Sony Xperia XA2, Sony Xperia
XZ2 Compact, Xiaomi Mi Note 3, Samsung Galaxy Note 9, Samsung Galaxy A6+ 2018, Samsung Galaxy A6 2018, Samsung Galaxy J6 2018,
Samsung Galaxy J6+ 2018, Xiaomi Redmi S2, Xiaomi Mi 8, Xiaomi Pocophone F1, Huawei Nova 3i, Motorola Moto G6 Plus, Lenovo K8 Note,
Oppo A3s, Oppo F9, Huawei Mate 20 Pro, Huawei Mate 20 X, Huawei Honor 8X, Huawei Mate 20 Lite, Huawei Honor Play, Huawei Y9 2019,
OnePlus 6T, Xiaomi Mi A2 Lite, Xiaomi Mi Max 3, Xiaomi Mi A2, Xiaomi Redmi Note 6 Pro, Samsung Galaxy ]J8 2018, Asus Zenfone 5Z, Vivo
V11
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