Houston

SEMEERS !
CHINUANTA SanfAntonio)

COANVILA Corpusiehristi

. Matamoros)
lorrecn] Rt

e Vfae | TAWADLIPAS
Vazatlan

8.l.P. .
AGTA. llampice

EDAMN.

HAY.

i[O
JAL,
» R, i
ColimalmiE R ;

GlLUES

Mexi1co

State of Mobile Networks
March 2019

Analysis of Tutela crowdsourced data from over
197 billion mobile network measurements.

For further information about the methodology,
data and tools used to create this report, please

contact analysis@tutela.com. T U T E l. A ?



Executive Summary

Mexico’s networks and citizens are embracing
mobile data at an increasingly rapid pace.

Mobile connections grew nearly 5% last year(1),

the nation’s largest operator launched mobile
home broadband products(2), and spectrum
from 2G and 3G is being converted to faster
4G(3).

But while networks continue to invest in the
latest LTE technology and new spectrum, the
demands are greater than ever. Smartphone
penetration is up, and new use-cases like
connected wearables and fixed wireless access

further challenge the nation’'s mobile networks.

Key numbers

197 billion measurements
24 million speed tests

388 million latency tests

~ 2 million mobile devices

1st September 2018 -
28th February 2019

As the industry prepares for this change, Tutela
has delved into its crowdsourced dataset of
billions of mobile network tests to evaluate how
networks are coping with current demand, and
discover which carrier is best positioned for
future challenges.

In its 2019 State of the Networks report, Tutela is
using data from nearly two million unique
devices to assess the network quality being
provided to consumers. To compile the report,
we examined a total of 5.3 billion records,
including 24 million speed and 388 million
latency tests conducted against our own servers.

Discover more
counury reports
with Tutela
[nsights

Get started

(1)GSMA Intelligence, “https://www.gsmaintelligence.com/markets/2395/dashboard/*

Retrieved March 21st 2019

(2)Telcel now offering household internet via mobile network, Mexico News Daily,
"https://mexiconewsdaily.com/news/telcel-now-offering-household-internet/"

Retrieved March 21st 2019

(3)En México hay espacio para mejoras significativas en calidad de servicio, TeleSemana,
“https://www.telesemana.com/blog/2019/02/07/en-mexico-hay-espacio-para-mejoras-

significativas-en-calidad-de-servicio/"
Retrieved March 21st 2019
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Measuring network quality

TUTELA= Best performing networks — Mexico 2019
LS I 4G Download 4G Upload
Operator Consistent Consistent speed speed Latency
Quality Quality P p
= ATaT 1 T
— 3 3
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Key findings

Movistar delivered the best download speed over a 4G connection, while

ATET was the best on 3G; the gap between first and last place was just 3.1
Mbps, however, indicating little performance difference between all three
national operators.

Telcel's coverage across the country is unmatched by AT&T and Movistar; in
many rural locations, it's the only carrier providing service to users.

AT&T's superior latency performance put it on top for Tutela’s excellent
consistent quality metric; however, Telcel's wide-reaching network provides
the best basic consistent quality score.

Join Tutela Insights for free to
access all of our latest mobile

. Get started
experience reports
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Download speeds

Movistar provided TUTELA- Average Download Speed by Technology
_download speed to Movistar
its users, at 13.4 -
3G 2.9Mbps
Mbps. On 4G, Telcel
is in the middle of
average of 11.3 Telcel
Mbps. AT&ET is 3G
exactly 1 Mbps
behind Telcel, at 10.3 e
Mbps. On 3G, the AT&T
order is reversed: 3G 3.6Mbps

AT&ET is in first place,
with 3.6 Mbps, Telcel
behind at 3.3 Mbps,
and Movistar in third
place at 2.9 Mbps.

The most important thing that the download speed tests reveal is that all
three networks provide good download throughput to their users. A
connection greater than 10 Mbps is well in excess of the speed needed
for even the most demanding mobile applications, like streaming HD
video or conducting a group video call. Even the 3G speeds are fast: 3
Mbps is fast enough for most video streaming, and more than enough
for web browsing or social media.

ATET's last-place finish for 4G download speed may be surprising, given that the network has the highest
percentage of 4G use among all the operators. However, the fact that AT&T has worked hard to refarm
some of its 3G spectrum to 4G(4) means that AT&T is more likely (compared to the other operators) to
have 4G coverage in rural areas, where signal is likely to be lower and speeds therefore worse.

TUTELA= Average Download Speed (4G) by Week
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(4)En México hay espacio para mejoras significativas en calidad de servicio, TeleSemana,
"https://www.telesemana.com/blog/2019/02/07/en-mexico-hay-espacio-para-mejoras-significativas-
en-calidad-de-servicio/"

Retrieved March 21st 2019
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Upload speeds

TUTELA= Average Upload Speed by Technology

Telcel leads all
operators for average 4G
4G download speeds, at Telcel

7.6 Mbps. AT&T is a 3G
close second, at 7.0

Mbps, while Movistar is 4G
in third at 5.5 Mbps. The AT&T

results for all three 3G
operators are

impressive, but Telcel's 4G
7.6 Mbps average Movistar
upload speed stands 3G
out. Telcel's average 4G
download speed is 11.3
Mbps, which means
that its upload speed is
two-thirds of its
download speed.

7.6Mbps

2.1Mbps

7.0Mbps

2.0Mbps

5.5Mbps

1.5Mbps

Even for home broadband, upload speeds tend to be a small
fraction of the download speed, so the near-parity here is evidence
of a robust network. 3G upload speeds across all three operators
are also excellent, given the age of the technology. The 2 Mbps
upload speeds of Telcel and AT&T are good enough for even the
most demanding uses, like uploading large pictures to social media,
and Movistar’'s 1.5 Mbps upload average isn't far behind.

TUTELA= Average Upload Speed (4G) by Week
8.0Mbps
MW
%’g $ 7.0Mbps M
533
5.0Mbps
24 Sep 18 5 Nov 18 17 Dec 18 28 Jan 19
Week Beginning
B AT&T B Movistar H Telcel
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Latency

PR e ol TUTELA= Average Latency by Technology
top for average 4G e

latency, a full 4 ms ATRT

faster than Telcel.

place, but was just 0.5

ms slower than Telcel 4G

on average. For 3G Telcel

first place by some

distance. Its average 4G _

of 146 ms was Movistar

than the 171 ms and

177 ms results of
PR 2l Mevlcie Across all operators, the gulf between latency on 3G and 4G networks

continues to be the biggest difference between the two technologies. As
the download and upload speed charts show, a 3G connection often
provides the throughput necessary for things like video streaming, but the
long latency means that the user experiences sub-par performance for
applications such as web browsing, social media app use, or real-time
video calling.

respectively.

TUTELA= Average Latency (4QG) by Week
70.0ms
% o 65.0ms
z5 60.0ms
55.0ms
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Discover Tutela Explorer

Tutela Explorer is a powerful cloud-based solution for real-time analysis of
crowdsourced data. Using the platform, mobile operators can:

e Create coverage and quality maps

e Benchmark network quality and coverage across all operators
e Drill down to any KPI at city, street or even building level

e Analyse spectrum utilisation, performance and more

Visit www.tutela.com/explorer to learn more

Learn more I

TUTELA=
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Consistent quality

What 1s Consistent

Download speed is most
often used as a proxy for
network quality, but while
download throughput is
important, it's just one of
several crucial requirements
for a "good” connection. At
its simplest, a good
connection is one that
doesn't get in the way of
users doing what they want
to do. In the real world,
smartphone users aren't
running speed tests all day
-- they're browsing the
web, using apps, voice
calling their friends,
streaming Netflix and
YouTube, or making video
calls. To more objectively
evaluate when networks are
(and are not) enabling users
to do those things, Tutela

Share In . f Q’b

Quality?

has developed a standard
called consistent quality.
The design of the
standard is explained in
further detail here. Simply
put, the standard defines
two sets of thresholds,
called "excellent” and
“basic”. If a connection
hits the “excellent”
standard, it's sufficient for
the most demanding
mobile use-cases, like HD
video calling or 1080p
video streaming. A
“basic” connection is
good enough for simple
web browsing, emails,
and VOIP calling, but
users will experience
delays or buffering when
trying to use more
demanding apps.

Our key performance
indicators

"Excellent” quality
Download speeds > 4 Mbps
Upload speeds > 2 Mbps
Latency < 50 ms

Jitter < 30 ms

Packet loss ~ 0%

Intended use cases: 1080p
video streaming, HD group
video calling

“Basic” quality

Download speeds > 512 Kbps
Upload speeds > 128 Kbps
Latency < 100 ms

Jitter < 50 ms

Packet loss < 5%

Intended use cases: Web
browsing, simple applications
(Facebook, WhatsApp, email
clients), VOIP calling

Tutela’s consistent quality
score simply measures the
percentage of time that users
-- whether for one operator
or a whole country -- can hit
the thresholds. The higher the
number, the more often users
have a basic or excellent
connection.

Mexico - State of Mobile Networks March 2019
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Consistent quality

In Mexico, AT&T has the highest excellent most often out of any operator, with 4 out of 5
consistent quality by a significant margin, 42% tests on AT&T's network using the newer
compared to results close to 16% for the other  technology. Telcel was in second place, while
two operators. This advantage is explained by Movistar's 4G network only accounted for 587%

two things: AT&T's superior 4G latency of results. When looking at basic rather than
performance, and the fact that AT&T has a excellent consistent quality, the results are very
greater proportion of its network on 4G. As different. Telcel came out on top, with 93.1% of
the latency results show, almost any connections good enough for email or VOIP
connection on 4G is going to have a lower voice calls (like WhatsApp). AT&T was second
latency than on 3G. AT&T tests used 4G the on 91.9%, and Movistar was third with 89.7%.

National Consistent Quality Score (3G & 4QG)
T U T E |_ A v The % of tests where a mobile connection was good enough for (Basic) basic internet use
(including WhatsApp, email, or website browsing) or for (Excellent) the most demanding
popular apps (including HD video Skype calls or 1080p video streaming)

AT&T

Telcel

Movistar

TUTELA= Percentage of Tests Run by Technology

AT&T

Telcel

Movistar

Share in L 4 f Q’b Mexico - State of Mobile Networks March 2019



http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.tutela.com%2Fblog%2Fmexico-state-of-mobile-networks-19&title=Mexico+-+State+Of+Mobile+Networks
https://twitter.com/intent/tweet?url=https%3A%2F%2Fwww.tutela.com%2Fblog%2Fmexico-state-of-mobile-networks-19&text=Mexico+-+State+Of+Mobile+Networks
https://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.tutela.com%2Fblog%2Fmexico-state-of-mobile-networks-19
https://www.tutela.com/blog/mexico-state-of-mobile-networks-19

Consistent quality

Consistent Quality Score (Basic) Leading Operator

T U TELA= The % of tests where a mobile connection was good enough for basic

Looking at basic internet use (including WhatsApp. email, or website browsing)

consistent quality by
region shows some
of the regional
strengths of AT&T
and Telcel. AT&T is
strong in the north
part of the Baja
Peninsula, for
example, while
Telcel has better
network quality in
the southern part.

' Mississippi

O At least 2 of 3 providers tied 94.
B AT&T
| Telcel I

2
5 Honduras

5 2

: - Consistent Quality Score (Excellent) Leading Operator
ATET's national-level T U TELA- The % of tests where a mobile connection was good enough for the most demanding
adva ntage in popular apps (including HD video Skype calls or 1080p video streaming)

excellent consistent

quality also translates

to a dominance of

the per-region s
results. Telcel's

strength in the

middle of the country

Mississippi Alabama

continues, while
Movistar takes first

place in excellent
consistent quality in

the Distrito Federal. O At least 2 of 3 providers tied
B AT&T

B Movistar I,
B Telcel 5/

Honduras
I,_,S \\\;L? r/\/u
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Methodology

Tutela measures network quality based on the real-world performance experienced by users in the
field. Results in this report are based on a testing configuration to represent typical (hot maximum)
performance of mobile devices. We used a 2 MB file to perform our download testing and a 1 MB
file to perform our upload testing. Tutela employs software installed on more than 3,000 partner
apps to complete frequent tests.

Our results differ from other network testing companies which measure the peak performance of
networks under ideal conditions (such as downloading a 500MB file).

In total, Tutela’s software operates on over 250 million Android and iPhone devices globally,
collecting over 10 billion mobile data measurements every day. Our data scientists analyze results
for each country every month, and our analytics platform, Tutela Explorer, lets operators chart,
map, and filter over 80 key performance indicators into customized dashboards to help them
better understand network performance and benchmark against competitors.

Report facts

The information in this report was taken from our crowdsourced data between 1st September 2018
and 28th February 2019.

@ 197 billion measurements
24 million speed tests
C'-) 388 million latency tests

/\/\ /74 million jitter & packet loss tests
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Jolin Tutela Insights

Tutela Insights is our exclusive online portal which hosts all of our
complimentary and premium reports and data products.

Join now to access:

Reports showing mobile network quality split by country
Powerful tools to analyse and drill-down into our data
Raw data with direct database access and data extracts
Our methodology and support documentation

Visit insights.tutela.com/register to sign up.

TUTELA=
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About
Tutela

Tutela is a mobile data and analytics company serving the mobile and
telecommunications industry with software is embedded in over 3000 diverse
mobile applications installed on over 250 million mobile Android and iOS
handsets. Tutela continuously monitors network quality of experience all across
the world. We collect more than 10 billion measurements every single day, and
through our interactive toolset, enable our customers to turn those numbers
into actionable intelligence for their businesses.

For more information, visit www.tutela.com or contact us at info@tutela.com

Follow us m 'i
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