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Tirana 5G QoE Campaign

6
El_n ®®§°_?<l>® vodafone

MedUX Insights:

Tirana 5G QoE Campaign

At MedUX we have conducted our 5G QoE Campaign in Tirana. tone

We have leveraged our autonomous and cost-effective ‘light’ drive
testing solution to benchmark and monitor mobile networks.

It aims at improving customer satisfaction by delivering an honest,
independent review that enhances service quality from the
viewpoint of the people who matter most — the users and the
service they are consuming.
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Tirana 5G QoE Campaign

Key findings

MedUX 5G QoE campaign conducted in Tirana in June 2025 shows one winner and a strong contender.

and establishing itself as the top provider for 5G quality of experience in the Albanian capital.

Vodafone demonstrates superior speed and network capacity
Vodafone delivered higher upload speeds on 5G, showcasing better performance in multi-thread Cloud Speed Tests.

Vodafone excels in accessibility and network responsiveness
Tests recorded faster network access times and lower latency with Vodafone, reflecting better consistency and stability
in its 5G services.

Vodafone wins all Mobile Experience Awards
Including Best QoE, Value for Speed, Data & OTT, and Video Streaming, confirming its market leadership in Tirana's
mobile sector.

Vodafone dominates data and OTT service experiences
The operator leads all key end-user categories, including gaming, social media, web browsing, and video streaming,
offering the most complete and satisfying experience.

One has achieved the highest speed values in the campaign by making use of 4G/5G carrier aggregation
capabilities
Highest DL Speed (1.270 Mb/s)

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

Vodafone clearly leads the 5G user experience in Tirana. Vodafone achieved the highest overall score with 3.87/5, outperforming One (3.44/5)

QOE Score: 3,87 out of 5
5G QOE Score 3,87 out of 5

QOE Score: 3,44 out of 5
Best max. DL speed with 1.270 Mbps
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Tirana 5G QoE Campaign

Benchmarking Methodology

With the goal of providing an independent and international
benchmarking tool, MedUX developed its own QoE ScoreCard
to determine and certify the best provider or operator with
respect of the services accessed via mobile networks.

This goal is achieved by executing benchmarking tests that
represent a major part of the services used by final customers
of mobile networks. The results collected are individually and
collectively weighted and aggregated into an overall score.

The service category scoring model and its drill-down
capabilities makes it exploitable by different stakeholders, from
executive management (CxOs) to more technical departments
(engineering and optimization). Thus, providers or operators
can improve their networks and services offering a better
experience to their customers.

To give transparency and a clear interpretation of the
benchmarking results, MedUX publishes a description of the
scoring methodology, in line with the current state of the ETSI
TR 103559 V1.2.1

In this context we introduce the following terms, Quality of
Service (QoS) and Quality of Experience (QoE):

QoS: “Totality of characteristics of a telecommunications
service that bear on its ability to satisfy stated and implied
needs of the user of the service.”

QOoE: "Degree of delight of the user of a service. In the context
of communication services, it is influenced by content,
network, device, application, user expectations and goals,
and context of use.”

MedUX propose a model where technical measurements are
transformed into perceptive indicators taking into account the
human response to mobile service's events, improvements and
degradations.

CONFIDENTIAL - ALLCOPYRIGHTS AND TRADEMARKS RESERVED
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Quality of Experience - Ranking approach

MedUX approach, based on our MedOS (MedUX Opinion Score) and QoE Scorecard, assesses network performance and end-user
experience in the 5G Era. We revisit criteria and thresholds once a year to consider best practices but also to reflect technology and
industry development.

At MedUX we use the concept of Mean opinion score (MOS) for most of the rankings, which ratings are algorithmically estimated based on
test results and KPIs, in line with the current state of the ETSI TR103 559 V1.2.1 and ITU Recommendation ITU-T P.800.1.

‘Top Awards:
- Overall QoE Score —a combination of availability, accessibility, speed, streaming, and data and OTT experience results.

- Reliability — assesses network consistency across all service categories, focusing on 5G stability by considering the success rate (%) of
all tests and services described above. A test is considered as not successful if it fails or if does not meet minimum service thresholds.

‘Experience Awards:

«  Accessibility (responsiveness) — how long it takes to access the network. Particularly in 5G it measures how long takes to access the
5G network across all testing categories while taking latency and network responsiveness results into account.

« Value for Speed (throughput) - how much data can be transferred. Particularly in 5G it measures how is the network capacity when
stressing the line (multi-thread and multi-server stress test with our patented Cloud Speed Test).

« DL Speed

« UL Speed

- Video Streaming experience - it measures the average video experience for each operator while considering video resolution, video
loading time, and stall ratio.

+ Dataand OTT experience - a combination of gaming, web browsing and social networks.

CONFIDENTIAL - ALLCOPYRIGHTS AND TRADEMARKS RESERVED
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Quality of Experience - Ranking approach

-5G Awards
+ 5G Availability —the percentage of 5G network registration, a proxy of 5G coverage available during the measurements.

«  5GDL Speed (throughput) — how much data can be transferred in 5G downlink channel, how is the network capacity when stressing
the line (multi-thread and multi-server stress test with our patented Cloud Speed Test),

< 5G UL Speed (throughput) - how much data can be transferred in 5G uplink channel, how is the network capacity when stressing
the line (multi-thread and multi-server stress test with our patented Cloud Speed Test),

CONFIDENTIAL - ALLCOPYRIGHTS AND TRADEMARKS RESERVED



Tirana 5G QoE Campaign

Quality of Experience - Ranking approach

Our QoE Scorecard is the tool for facilitating benchmarking and reducing the complexity of service quality and performance
improvements. We combine different performance indicators into a synthetic indicator or single Global Score.

Synthetlc Experience Indicator

MOS Combination The Global score is a combination of
Global Score MOSes from all service categories,
Overall Experience Score weighted based on international best

practices and industry experience.

MOS
MOS: MedUX The MOS is an aggregation of several
MOS Opinion Score QoS/QoE KPIs for each service category,
which allows for a more granular QoE
) analysis.
By service

Each MOS is characterized by a Qualifier

KPI and one or more Differentiator KPls.

KPI aggregation KPIs Aggregation
Quall'ﬁers Differentlators KPIs are combined into Qua“ﬁer and
By Test case Differentiator indicators to transform

network and service quality indicators
into a Experience metrics by Service.

Minimum expected Performance exceeding
performance basic expectations
Minimum requirements  Additional performance

to define a satisfying assessment for tests fulfilling
customer experience the qualifier criteria
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Mobile Experience Awards

Awards are granted to the best performing operators in each attribute or category we test. If two or more operators record statistically

indistinguishable results* each operator earns an Experience Award while sharing the highest rank in that category.

Vodafone lead the Tirana 5G QoE campaign. Data and OTT, Streaming, Value for Speed and Accesibility Mobile Experience Award goes to

Vodafone. Vodafone also offers a better speeds in DL and UL

Top Awards

Best. 2 Data & OTT MU Accessibility
Experience for Speed

Tirana ‘ ! \:C)' 8

\_/
\©' *  Vodafone wins the most important award for Best QoE, in
addition to leading all other categories.

$? . one performs well overall, but does not lead in any category,
@ consistently trailing behind Vodafone — particularly in upload
speed

NOTE* Co-leaders (less than 0.5% difference)

\ \\y'/
> ©

MOBILE PERFORMANCE

VERY GOOD

5G EXPERIENCE
IN TIRANA (AL)

O vodafone
June /2025

5G DL Speed 5G UL Speed

Vw4 Vw4
O O

MOBILE PERFORMANCE

BEST QoE

5G EXPERIENCE
0 vodafone
June /2025

www.med ux.com www.med ux.com
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Tirana 5G QoE Campaign

5G Measurement Overview

The measurement campaign consisted of drive tests conducted during
May and June 2025 in Tirana.

One drive test car covered more than 500 kilometers and 50km?2 to
understand how mobile operators cover the Albania capital.

%)
®, >500 km and >50 km?2

Measurement Scope

Technology: Up to 5GNSA
* Unforced mode

A

Devices. 2 Samsung S24 Ultra with Android 15 and
MedUX app

+ Commercial smartphone

3

Vehicles: 1 car

=N
—

Sampling:
» Active Tests: approx. 10K samples
* Radio: approx. 230K samples

r=| Complete Test protocol
i=
* Targets, servers, OTTs, destinations,...

& 5G SIM cards

anned route: ays
0 9 Planned 5 Day
....... '. 'E .E'
— = . = =
Eg| Timing:May,June 2025 —
= =
Y. =1 L [
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Tests suite

MedUX evaluates mobile networks experience by ranking the performance of typical consumer use cases such as web browsing popular

websites, downloading/uploading content, visiting social networks, accessing gaming servers and streaming video content, among other.

&

i)

Service
Availability

HTTP DL

HTTP UL

Latency

Connectivity based on radio technology
samples.

Multi-thread download speed test based
on public CDNs.

Multi-thread upload speed test based on
dedicated servers.

Echo request to a specific URL based on
ICMP.

o
J
i
@

Social
Media

Streaming

Gaming

Web
Browsing

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

Social media sessions based on Chrome
browser

Video playback based on a Android
multimedia player.

Echo request to gaming servers
based on ICMP.

Navigation of any website
based on Chrome browser.
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5G Campaign Setup - Tests performed

9.777

Service Type One Vodafone Total
o Value for speed 832 846 1.678
49,83% 1 one Cloud DL 416 423 839

. Cloud UL 416 423 839
Network responsiveness 832 787 1.619

Ping 832 787 1.619
DATA and OTT 3.208 3.272 6.480
Web browsing 1.960 2.003 3.963

Gaming 416 423 839

Social 416 423 839

Streaming 416 423 839

4.872

Video Streaming 416 423 839
4.905 TOTAL 4.872 4.905 9.777

12
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Tirana 5G QoE Campaign

Benchmarking Experience - Best QoE

Vodafone leads the user experience in Tirana, closely followed by One. Vodafone achieved a score of 3.87 out of 5, while One scored 3.44 out of
5, both delivering a good 5G experience.

6 4. 0ne

vodafone

3,87

Y7 U7 97 I7 I7 R OW W W
L L L L Tl

Very Good Good

+ Vodafone delivers the best overall experience across all categories. Vodafone outperforms in key aspects such as gaming, web
browsing, social media, streaming, and both download and upload speeds, offering a superior experience to customers.

While One offers a good overall experience, it doesn't excel in any category and consistently performs slightly worse than Vodafone.

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED



Tirana 5G QoE Campaign

Benchmarking Experience - Results per category

6 tone

vodafone

3,68 3,63
2 o o ¥ & e dr o v &

4.62 4.51

4,60 4,40
4.33 4.30 4.5
4.05 4.00
3.46

MOS Gaming 277 2.80

MOS Web Browsing )

MOS Social Media
EMOS Ping
EMOS Streaming
EMOS Cloud DL 1.31

MOS Cloud UL

0.39

II4 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Benchmarking Experience - Results per category

O 4.0ne

vodafone MOS Gaming

Vodafone

Service MOS (Max MOS) Value %

DATA & OTT (1,75) 1,48 84,3% Yo MOS Cloud UL MOS Web Browsing
MOS Gaming (0,25) 0,17 69,2% 0,14 55,4%

MOS Web Browsing (0,75) 0,69 92,3% 0,68 90,2%

MOS Social Media (0,75) 0,65 86,7% 0,66 88,0%

NETWORK RESPONSIVENESS (0,5) | 0,43 86,0% | 0,28 56,0% (o

MOS Ping (0,5) 0,43 86,0% 0,28 56,0%

STREAMING (1) [ 0,92 92,0% ] 0,83 83,0% \-@' MOS Cloud DL MOS Social Media
MOS Streaming (1) 0,92 92,0% 0,83 83,0%

VALUE FOR SPEED (1,75) [ 1,01 67,1% | 0,86 57,3% (o

MOS Cloud DL (1) 0,81 81,0% 0,80 80,0%

MOS Cloud UL (0,75) 0,20 26,1% 0,06 7,9%

TOTAL MOS (5) (3,87 77,4% | 3,44 68,9% ! MOS Streaming MOS Ping

l 5 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Tirana 5G QoE Campaign

LTE Levels - RSRQ

"2a¢ !
‘one ‘gfgm M/~ \,&NKART1 @ Zoom level 13 | o )\z
) i TIRAJ\ ;‘ ) ‘ o)ReslauramM VOdafone
g

4’
7€ Mage 1 ,.w""'""?"‘—_\
o

FUSHE

- LAPD‘KA - S,
Ry 5 Shkozé % Shk
) y z 0zé
@ w\ \D L |
I % ana’a i
. ¥ =
R ® ; UNaz, Re S UNaz, Re!
YZBERISH ®
AL RSRQ (dB) vzBERISHRET Y | o RSRQ (dB)
O g <-20 :
<r-tali Pne @ ksl . ® <20
. ® 0.8 o tali o™ \ @ -20.-18
0 @® -18.-16 - @ -18.-16
KOMBINAT L 4 ':Z 1; . xonpidtT @ -l6.-14
pr 14412 ¢
@ -12.-10 @ -12.-10
@® -10.-8 @ -10.8
@ s+ @ -+
- -
eoasa= » @ oo Poaan= » @ woom
35.000 v— w0 18-Count
-16-Count

-14-Count

-12-Count 27.000 -12-Count
10-Count -10-Count
-8-Count
-6-Count
€
g 18000 PPN
9000 -
.
- -I
.
l i — . |
D

o
.I7 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

28,000

21.000

&

000 oo0O
XYY YY)
i

Count

14.000

7000




Tirana 5G QoE Campaign

NR Levels - RSRP

Shkozé

) ‘Mz‘ Re
YZBERIS
fw q RSRP (dBm)
o ’ an ) @ <120
18l Spelfkan Bap o @ -120..-110
5 P @® -110..-100
KOMBINAT ~ -100...-90
(’ @ -90..J8ukée
® -80..-70
. 'o° 7~ n @ -70..-60
g § -60+
£ J ®
‘ ! =
. coaaa= » @ ocwm
. -130-Count
@ zcom
24.000 . e
. -100-Count
~90-Count
18.000 . e
. . -70-Count
3
12.000
6000
18 '

YZBERISHT

&
(.?...tali ineﬁ(ar?‘

, "ﬂ ;,.,.
KOMBINAT ZABO G“’ﬂ
g _—

Parku Zoologjik i Tiranés

35.000

28.000

21.000

14.000

7000

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

[CIcRCRLE .

ALLIAS

Zoom level 13 ’

- -~

Shkozé
UNaz, Re
RSRP (dBm) |
- @ <120 '
@® -120.-110
@ -110..-100
{ -100...-90
@ -90..7Bgkée
. @ 8070
“ 7 @ -70..-60
® 60+
@ 12coum
. -110-Count
@ -100-count
-90-Count
. -80-Count
@ -7ocoum
. -60-Count




Tirana 5G QoE Campaign

NR Levels - RSRQ

UNKART 1 @

Zoom level 13 |

IUNK'ART1 () o A (
/ Zoom level 13 — 2=F!
£ \’K\ ; ' vodafone

-~

alan: -
AR e Westauram M +
V. mo
G p ..

pe =
0 estaurant M
TIRA “A 1

LAPR KA

.
o A
ool g R
a s UNgz, Re UNaz, €
- RSRQ (dB) ' RSRQ (dB) t
Ll 9,2 @ <20
Rocwi*® r\ @® -20.-18 @ -20.-18
& @ -18.-16 | @ -18.-16
& 0 -16..-14 @ -16..-14
14,212 @ -1£faqg @
d 14..-12 4 14.412
\BP e iz @ 210
A ® -10..8 @® -10.-8
® = J ®
- =
45.000 eeAgn= » @ -zoom - oM A= » @ -20Count
. 2o-count . -18-Count
-18-Count. _
36.000 ® w000 () -16count
! . -16-Count -14-Count
-14-Count acount
® 2comt 40.000 . oun
27.000
g %30.000
o
18.000
20.000

9000

. 10.000
0 |

19 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED o




& &

20

)

Tirana 5G QoE Campaign

Detailed Benchmarking Results

KPIs Value for Speed

One

100%
20635
28,58
462,56
824,16
60,78%
91,91%

One
100%
20,87
0,70
47,17
67,48

loud UL > 20 Mbps (% 48,79%
loud UL > 10 Mbps (% 65,21%

Ol0

KPIs Network Responsiveness

One
PING 100%
PING LatencyAvg. (ms) 61,29

PING LatencyAvg<50ms (%) AN

=)

Vodafone
98,58%
19537
30,67
47794 S

810,39
58,19%
94,86%

Vodafone

95,67%
31,19
339 @
70,38

123,98

56,93%

78,10%

]

Vodafone
100%
40,67

67,67%

CONFIDENTIAL

KPIs Gaming

Gaming Completed (%)

GaminglLatencyAvg. (ms)

# L KPIs Social Media

Web page completed (%)
WEB TFFB (ms)

WRBT (ms)

KPIs Web Browsing

Web page completed (%)

WEBTFFB (ms
WBT (ms)

KPIs Streaming

Completed

Number of stalls

Avg Video resolution

One
100%

73,73

One
99%
440
1850

One
98,9%
280
1870

One
98,29%
13,56
8
1080

ALL COPYRIGHTS AND TRADEMARKS RESERVED

Vodafone
100%

54,29

Vodafone
100%
410
1510

Vodafone
99,4%
290
1780

Vodafone
98,01%
13,6
5
1080
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5G DL Speed - Cloud Speed Test (multi-thread)

One Vodafone

100% 98,58%

195,37
28,58 30,67
824,16 810,39
60,78% 819%

Cloud DL >20 Mbps (%) 91,91% 94,86%

CloudDLAwg [(Mbps) by Metwork Box

800

[ OneAlbania
[ Vodafone Albania

700

600

500

400

300

DownloadSpeed

200

100
ﬂ L

=100

One Albania Vodafone Albania

Recuento de ClouwdDLAYG (10Mbps) por CloudDLAvG (10Mbps) v Metwork
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100, 00%
B0, 00%
B0, 00%
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&0, 00%
50,00%
40,00%
30,00%
20,00%
10,00%

0, 00%

Cloud DL > 100 Mbps (%)
91.91%

B0, T8

4.0ne

Cloud DL > 20 Mbps (%)
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58,19%

O

vodafone
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5G UL Speed - Cloud Speed Test (multi-thread)

One Vodafone
Cloud UL Completed % 100% 95.67%
20,87
0,70 339
47,17 70,38
67,48
48,79% 56,93%

Cloud UL > 10 Mbps (% 65,21% 78,10%

100

ClouduLavg (Mbps) by Metwork Box

[ 70.00%

[ OneAlbania
90.00%
80.00%

60.00%
50.00%
40.00%
30.00%

20.00%
10.00%

0.00%

%

UploadSpeed

Recuento de CloudULAvg (SMbps) por CloudULAvg (5Mbps) y Network

Wl\ W \\WH‘IWIM“H“[ h I 1

0 120

UploadSpeed

CloudULFasterDiffa (%) and ClowdULFasterDiffe (%) by Network
I Vodafone Albania m Cloud UL > 20 Mbps (%) m Clowd UL > 10 Mbps (%)

vodafone

M One Abania
M Vodafone Albania

>

o
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Il Vodafone Albania

Latency 5G :
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akamai2 speedcheckerapi.com vww google com
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800
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o0 Q W Vodafone Albania
PING 100% 100%
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I I | S
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Gaming 5G

Gaming Completed (%)
GaminglLatencyAvg. (ms)

One
100%

73,73

Vodafone
100%

(Number of Rows}

0

Ping
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Web browsing 5G

One Vodafone
Web page completed (%) 98,9% 99,4%
WEB TFFB (ms 280 290

1870 1780

25
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Tirana 5G QoE Campaign

Social Media 5G

One Vodafone
Web page completed (%) 99% 100%
WEB TFFB (ms 440 410
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Tirana 5G QoE Campaign

Streaming 5G :
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QoE Everywhere in the Digital Era

MedUX, the internet QoE testing

and monitoring company

S “cxza

Rosa Megia
EMEA Hed of Operations

rosa@medux.com


http://www.medux.com/
https://www.linkedin.com/in/rgonzalezgalarreta/

Why MedUX

With MedUX, you get a unique ecosystem that provides
a lone-stop-shop QOE suite for all your needs.

We integrate robots and agents, our full-stack technology and
advanced analytics to deliver comprehensive multi-play testing
and grand scale monitoring.
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- MedUX
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Testing and Monitoring Company
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Why MedUX?

QoE Revolution.

Since 2014, MedUX has been revolutionizing networks and services testing
from the customer perspective. Our figures have not stopped growing.

® P i ©

20.000 Billions +500M +40M
Robots Of samples People Agents
Active testing devices Analyzed in real time, Covered by MedUX SDK Agents and APPs
all over the world. without integration deployments. collecting insights
and 100% operated from any device.
by us.
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Why MedUX?

Global Trusted Partner.

+ 30 Countries
International presence.

Global presence.
Centers of excellence
throughout the world. -
Meéxico
office

] Projects

JF Offices

Germ%ny

Ireland --

Spain HQ 4
Madrid

y/

7

us office FOrUI® -
N Miami, FL -]
~. L “":

: ] Colombia Office Lo .. @QAE
ElSalvado® - - - ‘ ﬁr.ve"ezuelﬂ . oy - ®reece
Ecuado® - - - = - -@rasil ...l - @lbania

Equatorial -

Guined ..
Angol® - - - '
South

" “Africa

"
Costa Ricad - - - --

. @olivia

----@Argentina



Success Stories

Global Trusted Partner

Global TELCOs Governments
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The internet integral

Multiplatformi {Z5g 0.

and monitoring

company.

¢« Communication service Providers
o« Telecom Regulators

« Digital Enterprise

Multi
platform

[a] [

Mobile & Home Robots

X

Agent App

5 SN
42

SDK & Crowdsourcing

T

Advanced Analytics

Multi
technology

Fixed

5

Mobile

Multi
network

WiFi

xDSL

Fiber

FWA

2G

3G

4G

5G
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The Benefits

J:§

o

Improving customer
satisfaction.

Address the customer needs that are
key to your business. Anticipate any
problem that puts your customers
loyalty at risk.

Multiplatform QoE for advanced
use cases.

Make QOE testing easy, enabling more
observation points with minimal
hardware deployment.

Monitoring of OTT (Over-the-top)
services.

Understand the performance,
perception and pain points of digital
services that consumers demand in
their day-to-day lives.

Maximizing your investment.

Unlock the full potential of your
customers' Quality of Experience. With
cost-effective solutions that allow you
to address service issues and
experience improvements.
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