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Crowdsourcing Benchmarking in Europe
with TRUE QoE KPIs
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MedUX Insights: QoE Research Study

MedUX conducted a pan-European benchmarking study to capture
real-world mobile Quality of Experience (QoE) through the voice of
end users. Using large-scale crowdsourced measurements collected
in Q4 2025, we translate complex network performance into a single,
comparable QoE Score. The result is a clear view of how experience
truly differs across European markets.

The results reveal a varied landscape: while some countries excel
across all services, others lead in specific use cases, and some trail
behind in overall user experience.

Built on millions of real-life measurements, the report provides an
independent, user-centric view of network performance —
highlighting where experience leads, where it falls short, and what to

prioritize next. ‘ﬁ
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Highlights about QoE in Europe

The mobile network benchmark conducted in Europe in the fourth quarter of 2025 (Q4 2025) highlights a very close competition in the “Best Mobile Experience”
(Top Awards) category, with The Netherlands, Denmark, Norway and Switzerland, all demonstrating strong performance across multiple metrics.

Q4 2025 results demonstrate that all provide excellent mobile experiences, with the Netherlands excelling in consistency and reliability, closely followed by
Denmark.

The Netherlands shows excellent, stable and balanced mobile performance across all categories with the most reliable

network

« Country with the highest total score, standing out for Reliability.

¢ Leader in Data & OTT and Value for Speed.

* Strong performance in Streaming, Gaming and Network Responsiveness (Accessibility) reflecting a consistent experience for
its users.

Denmark shows excellent results in Value for Speed and Data & OTT, providing the fastest download experience
* Second country in total score, demonstrating very strong overall performance.

e Leader in Social Media and Co-leader in Gaming (#2).

+ Competitive in Value for Speed (#2), indicating that customers enjoy the speeds they expect.

Norway overall results are excellent, standing out in Streaming
e Third country in total score, offering a balanced mobile experience, behind the Netherlands and Denmark.
+ Competitive in Reliability (#2) and in Value for Speed (#3).

Switzerland has an excellent performance, delivering the fastest response times
* Fourth country in total score.
o Co-leader (#1) in Gaming and Co-leader (#1) in Network Responsiveness .
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QOE Score: 4.51 over 5
Best Experience and most

reliable network

91.1% Service Reliability Score
91.3% Data& OTT Score

91.8% Value for Speed Score

QOE Score: 4.43 over 5
92 9% Social Media Score

QOE Score: 4.39 over 5
88.1% Streaming Score

QOE Score: 4.34 over 5

88.7% Network Responsiveness Score
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Stats and Scope of In Europe
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QoE Crowdsourcing Benchmark in Europe (Q12025)

Crowdsourcing overview

MedUX continuously expands its global crowdsourcing solution,
gathering real end-user data via passive and active tests, and reaching
millions of users covered and billions of samples collected.

Our comprehensive QoE crowdsourcing solution already covers most
European countries. This benchmark report is based on data collected
during Q4 2025, covering 33 countries and 656 MM people.
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QoE Crowdsourcing Initiative

Active Testing with real services and applications
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Technology: Up to 5G+ & Wi-Fi 7.
Active QoS Testing against popular CDNs: CloudFlare, Akamai,

etc.

Active QoE Testing against application servers: Youtube,
Facebook, Tiktok, Instagram, Google, Amazon, Whatsapp, Riot
Games, etc.

Available testing against dedicated measurement servers (on-net

or off-net).

Consumer privacy protection, such as GDPR in Europe.



QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Key findings

This Q4 2025 crowdsourcing benchmark reveals substantial differences across European countries in real-world Quality of Experience (QoE) and results
show an uneven landscape: some countries lead across all measured services, others excel in specific use cases, and others lag behind in overall

experience—insights that reflect what users actually perceive and closely link to satisfaction.

QoS Ranking
Top Speeds: Denmark, Norway, Switzerland, the Netherlands, Finland and Bulgaria lead the balance of high
peak download (above 283 Mbps) and upload (above 55 Mbps) speeds delivering the strongest balance between
download and upload speeds.
Top Latencies: Switzerland, the Netherlands, Austria, Czech Republic, Greece, and Portugal show the best
responsiveness profile with an average latency below 21.8 ms.

QoE Ranking

Top Streaming: Norway, Denmark, Luxembourg, the Netherlands, Switzerland and Sweden achieve the
highest 4K playback percentage with and average above the 53%.

Top Gaming: the Netherlands, Switzerland, Austria, Denmark, Ireland and Germany lead on gaming stability
and responsiveness with an average latency below 24 ms.

Top Social Media: the Netherlands, Switzerland, Sweden, Denmark, Luxembourg and Finland deliver the
fastest social media performance with an average TTFB below 425 ms.

Top Web Browsing: the Netherlands, Denmark, Norway, Luxembourg, Finland and Sweden deliver the fastest
browsing experience overall showing an average web browsing time below 1.4 s.

5G Availability
Overall 5G Availability: the Netherlands, Denmark, Czech Republic, Greece, Finland and Switzerland with an
average 5G availability above 81.5% of 5GC technology usage.
Take-up 5G: Norway, Denmark, Sweden, the Netherlands, Switzerland and Finland with an average 5G take up
above 78%.
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Denmark: P90 DL » 379 Mbps
Netherlands: P90 UL » 70 Mbps

Switzerland:
162 ms

Norway: 60% 4K Playbacks
Norway: 99.4% playbacks w/o Stalls

Netherlands: 19.7 ms

Netherlands:
385ms TTFB

Netherlands:
1.3 s Web Browsing Time

Netherlands:
89% in 5G

Norway: 88% take-up



QoE Crowdsourcing Benchmark in Europe (Q4 2025)

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.

The Netherlands lead the European QoE Benchmarking campaign, with and outstanding performance in the Value for Speed and the
Data and OTT categories

European
Winners

* The Netherlands leads most of the rankings across all mobile experience categories.

Best Experience
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Top Awards
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+  The Netherlands takes the second most important award for Best Reliability, as well as other specific awards on Data & OTT and
Value for Speed award.

« Norway wins the Streaming award.

+ Switzerland and Luxembourg share the Network Responsiveness award.

NOTE* Co-leaders or Co-best (less than 0.5% difference)
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Quality of Experience: Mobile Experience European Ranking

Our measurement campaigns capture the real end-user experience, providing a holistic view of network quality by balancing performance,
consistency, and service usability. A consolidated Total Score combines results across Reliability, Data & OTT, Responsiveness, Value for Speed,

and Streaming into one clear, comparable indicator.

This study reveals one winner the Netherlands, followed closely by two very strong competitors: Denmark and Norway.
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Reliability: Mobile Experience European Ranking

Reliability captures how consistently users can stay connected and complete everyday actions without interruptions. It reflects stability across
sessions, covering dropouts, failed attempts, and the network’s ability to deliver a consistent performmance over the minimum service

thresholds.

The study unveils one winner, the Netherlands, followed closely by two very strong competitors: Norway and Denmark.
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Best Reliability
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Compromise

At MedUX, we transform massive, real-world QoE data into
actionable insights that accelerate digital transformation, enable
evidence-based decisions, and foster more connected, inclusive
societies

#MedUXImpact

Discover more about MedUX Impact ‘


https://medux.com/blog/medux-launches-medux-impact-its-csr-program-towards-sustainable-development-goals-2030
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Discover the MedUX observatory



http://observatory.medux.com
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Methodology
How We Collect and

Validate Data

e MedUX QoE Crowdsourcing Methodology
e Quality of Experience - Ranking approach
e KPIlsand Metrics overview



QoE Crowdsourcing Benchmark in Europe (Q4 2025)
MedUX QoE Crowdsourcing Methodology

MedUX delivers a comprehensive and objective view of mobile network experience through a global crowdsourcing methodology. By embedding a
lightweight SDK into real mobile applications used by millions, MedUX captures user experience from the end-user perspective, generating reliable
insights that support regulatory, operational, and cormmercial decisions across the telecom sector.

Real-world Data collection Data validation and processing

19

Data is collected through a combination of passive and active
measurements, providing a multi-dimensional view of network
performance. Active tests are designed to replicate typical user
activities — such as web browsing, file downloads, video streaming, or
online gaming — and are executed under standardized conditions to
ensure comparability across networks and geographies. Crucially, these
tests are launched only when the device is idle and connected to a
network, ensuring that ongoing user activity does not influence the
results or create unrealistic performance scenarios. Passive
measurements, on the other hand, capture ongoing network
conditions and device behavior without initiating traffic. These include
signal strength, type of network connection, cell transitions, and
handovers.

Data is collected from a wide array of real-world conditions, covering
urban and rural areas, indoor and outdoor environments, and users in
motion or stationary. This broad coverage ensures the
representativeness and contextual relevance of the collected dataset.

To guarantee the integrity and reliability of the dataset, all collected
data is subjected to a rigorous, multi-stage validation process.

This begins with the automatic detection and exclusion of anomalous
or corrupted samples, followed by the removal of duplicate entries and
any data points that fall outside defined temporal and spatial
uniqueness thresholds. Particular attention is given to identifying and
filtering extreme values in both signal metrics and active test results ,
which may result from atypical environmental or device-specific
anomalies.

Additionally, test results from devices running outdated versions of the
operating system are discarded, as these can introduce inconsistencies
in performance measurement. These comprehensive quality controls
are part of a standardized methodology that aligns with international
best practices and ITU-T recommendations, ensuring the consistency,
comparability, and technical soundness of MedUX's performance
analytics.
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

MedUX QoE Crowdsourcing Methodology

Representativeness and scale

MedUX's global panel of millions of devices enables a robust and
statistically representative view of mobile network performance at
national, regional, and operator-specific levels.

The extensive reach of the platform allows for consistent data collection
across diverse geographies and user contexts. For each country
analyzed, MedUX ensures that the number of samples and users meets
the statistical conditions necessary to report with confidence.
Specifically, key performance indicators (KPIs) are calculated with a 95%
confidence level and a maximum margin of error of +5%, derived from
the national-level sample size and distribution.

While this precision may vary for more granular segments, such as
regional or technological splits, the methodology ensures that broader
national comparisons remain statistically robust and meaningful.

Thanks to the sheer volume, variety, and continuous nature of data
acquisition, MedUX delivers near real-time visibility into mobile
connectivity trends, enabling stakeholders to make well-informed,
evidence-based decisions.

Privacy and data security

User privacy is a foundational principle in MedUX's approach,
underpinning every aspect of data collection and processing. At no
stage is any personally identifiable informmation (Pll) collected, stored, or
analyzed. IP addresses are systematically anonymized or aggregated,
and all datasets are pseudonymized to prevent any possibility of user
identification, even in cases of large-scale data analysis.

The SDK operates seamlessly in the background, designed to have
minimal impact on battery life, data usage, or device performance. It
requests only the permissions that are strictly necessary for
measurement purposes, following a transparent and consent-based
process.

Moreover, MedUX adheres to the highest international standards of
data protection, with full compliance to the GDPR and all applicable
local regulations. Internal procedures are regularly audited to maintain
security, and data is stored and processed using secure infrastructure.
This ensures not only compliance, but also builds trust with users and
partners by guaranteeing the ethical handling of sensitive network
performance data.
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

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
TR103 559 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.”

QoE: “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.

For further details about the methodology used please visit our blog
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Quality of Experience — Ranking approach

MedUX benchmarking approach, based on our QoE crowdsourcing data 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 a set of KPIs and the concept of Mean opinion score (MOS) for most of the rankings, which ratings are algorithmically
estimated based on test results, in line with the current state of the ETSI TR 103 559 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. 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.

Data and OTT experience - a combination of gaming, web browsing and social networks.
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

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.

. . Synthetic Experience Indicator
MOS Combination The CGlobal 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 _ _ N
Each MOS is characterized by a Qualifier

KPIl and one or more Differentiator KPlIs.

KPI aggregation KPIs Aggregation
Qualifiers Differentiators KPIs are combined into Qualifier 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

23 customer experience the qualifier criteria
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Quality of Experience - Scoring

« Each service category is an aggregation of at least one MedUX Opinion Score.
Each MOS is characterized by a Qualifier KPI and one or several Differentiator KPls.

Weights

Accessibility 7.5% 0.375 Network Responsiveness 7.5%
Cloud DL 15%

Value Speed 25% 1.25
Cloud UL 10%
Video Streaming 25% 1.25 Streaming 25%
Web Browsing 20%
Data and OTT 42.5% 2125 Social Media 15%
Gaming 7.5%

Reliability, which contributes to the QoE Scorecard, is determined by qualifier KPls weighted at 55% of each MOS. This allows for a
maximum of 2.75 points toward the total score:

. Data & OTT - Reliability (1.17p)

. Value for speed - Reliability (0.69p)

. Streaming Experience - Reliability (0.69p)
* Accessibility - Reliability (0.21p)

24
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5G Quality and
Deployment Insights

Status of 5G deployments and availability
QoS country-level comparisons
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Progress toward the Digital Decade Targets - 5G Availability

5G Availability is far from universal when we consider not only urban, but also suburban and rural areas ¢

5G Availability
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* 5G availability is widespread across Western and Central Europe, but it's still noticeably uneven in parts of Southern and Eastern

Europe.

* 5Gisbecoming predominant in more than just the Netherlands and Denmark: large 5C-led areas also stand out in the Nordics and

Switzerland, reflecting strong deployment and a take-up.

*  Most big markets remain mixed (DE/FR/GB/ES/IT): even with broad 5G presence, 4G is still predominant in many areas, with 5G

dominance concentrated in dense urban zones.

(*) Note that only countries that achieve a 95% confidence level and have a margin of error lower than +5%, based on national-level sample size and distribution, are

ranked.
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https://medux.com/qoe-crowdsourcing-insights
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Progress toward the Digital Decade Targets - 5GC Take-up

5G Take-up is a challenge based on our estimations of users with 5G-capable devices

%5G Capable Devices (Estimated proportion of users)

100.00% .
: A o
=1+
75.00% I I I I .
- Bl Emms.

50.00%

MedUX

25.00%

0.00%
u NO DK SE NL CH FI AT LU BE DE HR GB HU IE C€CZ FR SK PL ES BG RO GR PT IT RS TR UA

* Nordics, Netherlands and Switzerland clearly lead in 5C capable devices penetration : Norway 888%, Denmark 82.2%, Sweden 80.3%, plus Netherlands
80.2% and Switzerland 79.8%.

* Abroad top tier isabove 70% take-up: around 11 of the 33 countries are over this threshold (including AT, LU, BE, DE, HR).
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

[ ] [ ]
Progress toward the Digital Decade Targets
And there is a long way to go, especially when it comes to universal 5G...

% of Radio Access Technology Usage per country (5G Capable Devices only)
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NL DK CZ GR FI CH SE IT NO LU PT BG BE DE FR ES SK IE HR PL AT GBE HU RO RS TR UA

U 5C is the default experience in leading countries: Netherlands, Denmark, Czech Republic, and Greece report around 87% 5G usage, with Finland, Switzerland,

and Sweden also above 80%.

c A smaller group of markets is still 4C-led (example for 5G usage: Hungary 48.8%, Romania 33.3%, Serbia 13.2%, Turkey 1.1%, Ukraine 01%). The broad middle
group shows a 60%-80% 5C usage.

C Europe presents a two-speed market, but 5G now carries most of the mobile load, except in the lagging markets. 4G remains a meaningful fallback, even in
advanced countries.
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Quality of Service Insights

Service performance (throughput, latency)
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‘O Value for Speed

I

o

Scope

The Value for Speed category evaluates the
performance of an internet connection by
measuring download and upload speeds —
providing a reliable view of how fast and
responsive the network really is for the end user.

Main Throughput
KPlIs

Download & Upload Speed

Category weight

This category accounts for 25% of the total score,

translating to a maximum possible score of 1.25
from 5
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QoE Crowdsourcing Benchmark in Europe (Q4 2025)

Value for Speed: Mobile Experience European Ranking

Value for Speed measures how much real mobile speed users actually get, highlighting which networks deliver the best speed performance in
everyday conditions.

The study points to the Netherlands as the leading country, with Denmark and Norway in pursuit.
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P90 DL
@ 0..10 Mbps

@ 10..40 Mbps

40...80 Mbps

80...120 Mbps
@ 120...180 Mbps
@ 180..300 Mbps
@ 300+ Mbps

Europe shows strong peak performance,
but at very different levels by market: P90
download spans from 68 Mbps to 379
Mbps, and upload from 29 Mbps to 71
Mbps, confirming a wide “best vs. worst”

user-experience gap across the region.

e A clear top tier is setting the benchmark on
both DL and UL:

Denmark, Norway, Switzerland and the Netherlands

lead (DL roughly 290-379 Mbps and UL 66-71 Mbps),

with Finland, Belgium and Luxembourg close

behind on download.

e The strategic priority is consistency:

Several markets still sit below ~100 Mbps P90 DL
and UL is often the limiting factor; achieving “high
performance everywhere” requires extending
capacity beyond hotspots through densification,

spectrum efficiency and backhaul upgrades.
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Network Responsiveness

Scope

The Network Responsiveness category measures
how quickly and reliably the network reacts to
user requests — helping assess the real-time
quality of the connection, essential for activities
like web browsing, gaming, or video calls

Main Network Responsiveness
KPlIs

Avg Latency, Jitter & Packet Loss

Category weight

This category accounts for 7.5% of the total score,

translating to a maximum possible score of 0.375
from 5
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Network Responsiveness: Mobile Experience Eur. Ranking

Responsiveness is about how fast the network reacts to user requests—how quickly content starts, pages respond, and interactions feel

“instant.” It is typically driven by latency and network efficiency, and it strongly impacts perceived quality even when speeds |look good.
The study highlights two clear winners: Switzerland and Luxembourg followed closely by Netherlands
MedUX
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Qos Country-level comparisons | Latency Metrics - Avg Latency

N MEdUX Europe’s latency picture is improving, but

truly “low-latency” is still not the norm:

average latency ranges from 16 ms to 64

IllllllllllllllIIIIIIIIIIIIIIIIII ms, meaning many markets remain well
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above the sub-15 ms ambition for ultra-

Avg Latency (ms) Notge ( llm‘ Zoom level 4 | Tile 2467.64 km* responSIVe SG use cases.

Medux: e A small top tier leads on responsiveness:

Switzerland (16 ms) and the Netherlands (19 ms) set

',{, - ":*‘:‘:;J’ypr .
i the benchmark, with a strong group around 19-22

ms (e.g., Austria, Czechia, Portugal, Greece,

Denmark, Bulgaria).
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Quality of Experience
Insights

Service performance (streaming, gaming and social media
experience)
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Streaming Experience

Scope
RN

o

g

=

The Video Streaming Test checks how well video
streams are delivered to end-users. We play the
requested video stream and evaluate the video
playback and exploring the different phases

Main Streaming
Experience KPIs

Video download speed, Video streaming bitrate,
Video startup time, Number of rebuffering events,
Video Stalling Ratio or Dominant Streaming Bitrate

Category weight

This category accounts for 25% of the total score,
translating to a maximum possible score of 1.25 from 5
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Streaming: Mobile Experience European Ranking

Streaming evaluates video experience under real conditions: start time, buffering, stability, and the ability to sustain quality across variable
radio conditions. It reflects what viewers feel in practice—whether playback is seamless during peak hours and on the move.

The study identifies one outstanding winner the Norway, followed closely by two very strong competitors: Netherlands and Denmark.
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Service performance | Streaming (%) Playbacks in 4K Quality & Stalls
R MedUX

YouTube QOE is strong on stability, but
resolution differs widely. Stall-free playback is
consistently high across Europe (97-99% of
playouts with <1 stall), yet the ability to sustain
4K varies dramatically by country.

Zoom level 4 | Tie 246927 km*

M e dUX’ e 4K leadership is concentrated in a clear top tier:
Norway (60%), Denmark (57%), Luxembourg (56.6%),
Netherlands (55%) and Switzerland (54%) lead indicating

stronger end-to-end conditions.

e High stability doesn’t automatically mean “high

Wp Leged X quality”:

e wspupacks @) Many markets maintain near-perfect stall performance

_~on while showing much lower 4K share (e.g. Spain 15.4%,

@ 0.5% . . L

® 5.10% Ukraine 19%, Cyprus 22%), suggesting that the limiting
:2;: factor is often sustained throughput or consistency, not

© 20..30% ' just buffering avoidance.

@ 20.45%

@ 45..60%

@ 60..100% 4
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i@
%J Data & OTT . © |a
@ |-
Scope L
N " 3

The Data & OTT Category evaluates how well real-time online games perform by measuring key metrics
such as latency, jitter, and packet loss, using some of the most popular gaming destinations like Riot
GCames. It Additionally measures how quickly and smoothly social media platforms and webs load by

analyzing key browsing metrics when accessing popular destinations like Google, Whatsapp, Facebook,
Instagram, and TikTok.

Main Gaming Main Social Media and Web Browsing
Experience KPIs Experience KPIs
Latency, Jitter, and Packet Loss Loading Time, DNS Time, Avg Fully Loaded

or Number of Resources
Category weight

This category accounts for 42.5% of the total score, translating to a maximum possible score of 2.125 from 5

9
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Data & OTT: Mobile Experience European Ranking

Data & OTT measures real-world performance for the apps people actually use—social, messaging, cloud, maps, and popular OTT services. It
goes beyond peak throughput, focusing on whether the network supports smooth, reliable usage across locations and times of day.

The study highlights a clear front-runner, the Netherlands, followed closely by two very strong competitors: Denmark and Sweden.
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Service Performance | Web Browsing Experience Avg. Loading Time (ms)

< .?é
Avg WBT Loading Time (ms) Q‘& : 5&“ Zoom level 4 | Tile 246884 k?

Map Legend

weT

@ <1500

@ 1500...2000
2000...2500
2500...3000
3000...4000

@ 4000+

MedUX

Web browsing time-to-content is generally
strong in Western/Northern Europe, but gaps
remain: the best markets are around 1.3-1.5s
(e.g., Netherlands 1.3 s, Denmark 1.4 s) while
others drift closer to 1.8-2.0s.

e A clear slow tail stands out:
Ukraine and Hungary (2.2 s) and Turkey (2 s) are materially
slower, 70% above the best performer, which is highly

noticeable for everyday browsing.

e Delivery efficiency matters as much as radio
performance:

Differences in latency, congestion, CDN/peering, and

routing can dominate WBT, which is why improving

“consistent fast browsing” requires optimizing the full

path, not just adding coverage.
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Service’s Score Percentages (1/2)

“:!r.e ES (%) IT (%) FR (%) NL (%) PL (%) AT (%) SE (%)
Gaming Total 100% | 83.93 | 3641 86.9 433 93.6 481 824 7 89.7 89.6 94.5 821 66.5 94.2 93.5 92.9 92.4
Web Browsing Total 100% | 76.5 75.1 0.9 T78.7 a0 76.3 T0.7 7.9 82.9 78.8 84.3 80.7 69.1 85.2 82.3 86 831
Social Media Total 100% | 83.4 a2 85.8 84.2 91.9 83.5 73.9 331 89.1 85.5 39.7 88.5 81.7 92.9 80.7 91.5 91.6
Data & OTT Tot. Total 100% | 80.2 79.5 a3.7 224 91.3 20.9 739 76.8 6.3 831 28 83.7 731 39.5 83.7 29.1 87.7
Accessibility Tot. Total 100% | 757 731 82.3 T0.6 38.3 73.8 7.2 Ga3 83.9 a2.7 3a8.7 a3 74.8 7.3 59 32.8 3.9
Streaming Tot. Total 100% | 62.3 66.5 71 T4.7 a47.2 65.2 65 61.9 75.4 T2 32.7 T4.3 62.6 871 T78.7 83.7 8.1
Cloud Download Total 100% | 657 63.5 79.5 T2.3 92.6 56 65.6 G4 81.6 6.7 a7 83.4 7.2 92.4 83.1 85.7 0.1
Cloud Upload Total 100% 60 49.5 68.7 63.1 90.6 51.6 53.5 56.6 721 69 90.4 T2.7 53 33.6 74.2 82.8 36.7
Value for Speed Tot. Total 100% | 63.4 57.9 75.2 68.6 91.2 54.2 60.7 61 7r.a 73.6 38.3 79.1 63.9 38.9 T79.5 24.6 38.7
RE“T?J T““ 100% | 71.2 T0.7 78.3 76.2 90.2 T70.7 68.2 69.3 81.3 779 36.8 20.5 68.3 38.6 79.6 6.2 37.8
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Service’s Score Percentages (2/2)

MaxX. £ (e) IE(%) UA (%) HR (%) RS (%) SK(%) CZ(%) HU (%) TR (%) LU (%) SI(%) MT(%) LV (%) LT (%) EE (%) CY (%)
Gaming Total | 100% | 91.7 | 807 | 837 | 849 | 865 | 924 | 932 | 934 | 705 | 92 | 809 | 821 | 0.2 | 811 | 853 | 60
Web Browsing Total | 100% | 855 | 797 | 589 | 786 | 79.9 | 80.8 | 763 | 742 | 715 | 848 | 80.4 | 819 | 786 | 791 | 759 | 693
Social Media Total | 100% | 92.6 | 83 | 57.3 | 87.7 | 875 | 884 | 80.7 | 785 | 787 | 897 | 82 | 79.4 | 86.2 | 836 | 853 | 815
Data & OTT Tot. Total | 100% | 89.41 | 827 | 627 | 829 | 838 | 855 | 80.9 | 7941 | 730 | 873 | 826 | 81 | 833 | 814 | s0.9 | 722
Accessibility Tot. Total | 100% | 87.5 | 817 | 763 | 726 | 822 | 833 | 806 | 61 | 522 | 887 | 817 | 799 | 78 | 693 | 767 | 653
Streaming Tot. Total | 100% | 811 | 669 | 46.4 | 621 | 71.4 | 745 | 704 | 785 | 66 | 842 | 735 | 705 | 78.2 | 704 | 59.6 | 61.2
Cloud Download Total | 100% | 819 | 64 | 556 | 818 | 726 | 748 | 647 | 502 | 50 | 847 | 779 | 745 | 72 | 69.4 | 788 | 574
Cloud Upload Total | 100% | 77.5 | 67.3 | 268 | 616 | 67.7 | 686 | 706 | 661 | 405 | 67.3 | 675 | 755 | 657 | 57.3 | 40 | 325
Value for Speed Tot. Total | 100% | 801 | 653 | 444 | 737 | 706 | 723 | 671 | 619 | 462 | 77.7 | 737 | 731 | 69.4 | 646 | 633 | 47.4
“E"Ta;,:.““" 100% | 847 | 743 | 55 | 746 | 773 | 793 | 747 | 752 | 634 | 845 | 784 | 763 | 782 | 733 | 7090 | 628
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ce’s KPIs (1/2

Servi

ES

FR

T

DE

% of samples wio errors and RTT<QTZ| 99.06 | 99.05 | 99.23 | 9860 | 99.04 | 99.19 | 9858 | 98.77 | 99.01 | 98.84 | 9943 | 99.07 | 97.89 | 9948 | 9925 | 9931 | 99.47
Gaming Test % of samples Jitter < 20 ms 8414 | 8681 | 6705 | 8978 | 9163 | 8729 | 8154 | 8647 | 8758 | 8997 | 8804 | 91.79 | 90.01 | 8855 | 88.85 | 9220 | G201

AVG Latency 3457 | 3029 | 3393 | 2351 | 19.08 | 29.73 | 3050 | 4672 | 2473 | 2473 | 19.87 | 4342 | 6046 | 2155 | 2055 | 2475 | 27.37

O S rowsing Tme < Q1 | 9847 | 9843 | 9815 | 9815 | 9933 | 98.19 | 97.07 | 9828 | 9863 | 98.63 | 9891 | 9886 | 98.04 | 99.45 | 98.97 | 9939 | 9937

Date 8 OTT | h oo/ of Sessions AVG TTFB <600ms | 7571 | 8306 | 7555 | 8226 | 8946 | 7675 | 7934 | 6679 | 8450 | 7537 | 8429 | 77.66 | 6412 | 7935 | 7974 | 8174 | 7585
% of Sessions AVG DNS Delay < 100ms | 9523 | 97.32 | 9654 | 9656 | 98.25 | 9752 | 9640 | 97.28 | 97.31 | 9651 | 97.08 | 97.36 | 9688 | 96.97 | 97.34 | 97.55 | 9667

AVG WET 1793.71] 1582.34 | 1762.01] 1600.31|1,330.99| 1726.44 | 1826.78 | 1847.35 | 1467.27 | 1748.36 | 1468.68 | 1629.77 | 1869.45 | 1399.45 | 1600.82 | 1451.28 | 1412 21
Yo of samples o e oo | 9760 | 97.97 | 9769 | 9762 | 9885 | 9770 | 96.20 | 9765 | 9849 | 97.88 | 9851 | 9851 | 97.46 | 99.16 [ 9831 | 9889 | 9899
Social Media % of Sessions SD <65 9723 | 97.76 | 9499 | 0773 | 9847 | 0754 | 9525 | 0725 | 0822 | 0745 | 9844 | 98.18 | 9714 | 98.96 | 9785 | 9873 | 98.85

AVG TTFB 470.14 | 45220 | 565.36 | 434.12 | 38546 | 490.44 | 560.56 | 499,68 | 429.80 | 44155 | 40571 | 462.61 | 51661 | 421.10 | 419,82 | 419.82 | 439.41
% of samples wio errors and RTT<QTZ| 9653 | 9745 | 96.67 | 9506 | 9787 | 9579 | 9549 | 9488 | 9752 | 9607 | G795 | 6795 | 9563 | 0782 | G254 | 9726 | o744
Accessibilty | Ping Test % of samples Jitter < 50 ms 9492 | 9580 | 9641 | 96.85 | 98.02 | 96.02 | 9334 | 9584 | 9412 | 9691 | 9716 | 9662 | 9640 | 9526 | 67.91 | 97.33 | 9791
AVG Latency 33.83 | 29.70 | 2970 | 26.02 | 18.97 | 2800 | 2927 | 3031 | 2567 | 2172 | 1649 | 2201 | 2154 | 2182 | 1951 | 2555 | 2553

% of samples wio errors and (Startup <
T Dl Sl D <| o790 | o778 | 97.81 | 9819 | 9907 | 9759 | 97.14 | 97.68 | 9614 | 9630 | 9859 | 9834 | 97.36 | 9693 | 9664 | 9877 | 98.93
Streaming | Youtube Test AVG Startup Delay 214465 2107 43| 2162 93| 186757 | 1712.93 | 2160.35] 2012.60 | 2165 32| 1952.06] 2195 50| 1740.13 | 212658 | 2321 23 | 1692 95 | 2033.12 | 1619.66 | 1168562

% Playouts Stalls <1 96.31 | 99.02 | 98.59 | 98.66 | 99.39 | 98.05 | 97.93 | 9697 | 98.83 | 96.83 | 9899 | 96.96 | 9826 | 99.34 | 99.24 | 99.19 | 99.41
% Playbacks 4K 1538 | 37.11 | 2747 | 41.06 | 5522 | 32.12 | 37.88 | 26.75 | 43.86 | 3469 | 5382 | 36.50 | 28.17 | 57.46 | 4310 | 5332 | 60.07
% of samples wio errors and DL Speed | 9533 | 9926 | 9861 | 99.12 | 99.80 | 9816 | 9852 9851 | 9910 | 9910 | 9950 | 99.36 | 98.98 | 99.66 | 9965 | 9944 | 9984
Vedux Cloud % of samples > 100 Mbps 1843 | 3005 | 1508 | 1655 | 4864 | 2241 | 1568 | 1229 | 3348 | 2556 | 4250 | 34.57 | 21.74 | 4994 | 3202 | 4239 | 41.17
poodl % of samples > 20 Mops 6741 | 79.05 | 6174 | 7652 | 9055 | 29.04 | 6719 | 67.99 | 8291 | 77.03 | 8381 | 8293 | 69.30 | 88.39 | 8385 | 8330 | 83.59

Vatue for P90 DL Speed 17161 | 236.64 | 134.87 | 140.40 | 290.43 | 190.76 | 150.00 | 113.22 | 277.91 | 239.03 | 304.66 | 28351 | 18593 | 379.12 | 18593 | 26544 | 31527

Speed
% of samples wig erarsand UL Speed | 9485 | 9620 | 9318 | 9502 | 9901 | 9343 | 9375 | 9398 | 9648 | 9600 | 9904 | 9656 | 9350 | 9801 | 9678 | 9799 | 9848
Medu Cloud % of samples > 5 Mbps 7511 | 7765 | 73.34 | 8073 | 9160 | 74.08 | 7437 | 7882 | 6256 | 8120 | 9122 | 8193 | 7526 | 8651 | 8327 | 8790 | 89.30 |

peed % of samples > 2 Mbps 8948 | 9046 | 8853 | 9237 | 97.45 | 8845 | 86.68 | 9087 | 9322 | 9256 | 97.03 | G259 | 8969 | 9588 | 6378 | 9586 | 96.75
P90 UL Speed 43.07 | 4881 | 37.07 | 4507 | 7097 | 4309 | 4194 | 4608 | 50.16 | 4963 | 6853 | 5557 | 47.12 | 6585 | 5065 | 5724 | 6599
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Service’s KPis (2/2)

L

Lu

% of samples wio emors and RTT<QT2| 9940 | 9897 | 9690 | 98.84 | 99.02 | 9925 | 9957 | 9945 | 97.84 | 9940 | 9867 | 9945 | 9948 | 99.01 | 9851 | 96.69
Gaming Test % of samples Jitter < 20 ms 8845 | 8510 | 8949 | 92.27 | 8829 | 9298 | 91.28 | 9342 | 90.18 | 87.17 | 90.84 | 87.91 | 9067 | 9194 | 87.12 | 88.35
AVG Latency 2569 | 22.73 | 3694 | 3563 | 31.84 | 2560 | 26.37 | 2579 | 51.98 | 2411 | 26.09 | 4509 | 31.00 | 44.75 | 27.64 | 59.26
%o m'-‘r:’% cart 0 | 9913 | 9813 | 9599 | 9886 | 9877 | 9891 | 9862 | 9827 | 9819 | 9893 | 9885 | 9921 | 9877 | 9843 | 9849 | 9834
Data g OTT | BSOS of Sessions AVG TTFB <600ms | 6326 | 6433 | 6080 | 7508 | 7744 | 8111 | 7192 | 7589 | 6941 | 8497 | 7678 | 7602 | 7413 | 7926 | 7367 | 6300
% of Sessions AVG DNS Delay < 100ms | 9793 | 9773 | 9575 | 9506 | 9786 | 9154 | 9699 | 9575 | 9572 | 97.03 | 9803 | 9650 | 9732 | 9820 | 9627 | 9613

AVG WET T417.84| 1650 71| 2276 60 | 1663.75 | 173192 | 153032 | 1732.40 | 2276 60 | 2043 58 | 1415 95 | 1968.12 | 183596 | 1632.76 | 1680 50 | 1809.70 | 1968.12
| %eofsamples whb eors and Session | 9910 | 97.50 | 93.99 | 9835 | 9832 | 98.35 | 97.15 | 9666 | 97.13 | 9857 | 97.36 | 9691 | 9815 | 97.71 | 98.05 | 97.58
Social Media % of Sessions SD <65 9900 | 9700 | 9180 | 9798 | 9743 | 9823 | 9616 | 9526 | 9490 | 9843 | 9764 | 9629 | 97.78 | 9756 | 97.76 | 9667

AVG TTFB 424.89 | 46167 | 55968 | 46456 | 46199 | 427.50 | 48150 | 45602 | 566.12 | 423.16 | 472.95 | 48052 | 462.42 | 489.73 | 497.69 | 556.36
% of samples wio errors and RTT<QT2| 9797 | 9695 | 9621 | 9573 | 9721 | 9719 | 9646 | 9392 | 9430 | 9820 | 9724 | 9796 | 9625 | 9489 | 9598 | 9522
Accessibilty | Ping Test % of samples Jitter < 50 ms 9791 | 9594 | 9627 | 9713 | 9667 | 9791 | 9754 | 97176 | 9603 | 9576 | 9705 | 9538 | 9766 | 9606 | 9675 | 9522
AVG Latency 2369 | 2420 | 2757 | 3060 | 2637 | 2325 | 1984 | 3496 | 6391 | 2364 | 2640 | 4397 | 2356 | 2691 | 2328 | 4250

% of samples wio errors and (Startup <

T e Total St Doration <o | 9844 | 9764 | 9575 | 9598 | 9826 | 98.46 | 98.05 | 97.57 | 9800 | 9868 | 9839 | 9818 | 9891 | 9835 | 9592 | 97.00

Streaming | Youtube Test AVG Startup Delay 1779.84] 2113.74 | 2685.36 | 2123.78 | 2104.95 | 2068.26 | 2033.21| 2023.74 | 2280.17 | 1691.66 | 200692 | 2353.79 | 1925.97 | 1977.14 | 2083.77 | 2207.96
% Playouts Stalls <1 9916 | 9831 | 97.51 | 99.00 | 9875 | 9858 | 9874 | 96.24 | 9839 | 9892 | 9819 | 9910 | 99.02 | 98.15 | 99.26 | 99.01
% Playbacks 4K 5041 | 33.45 | 1911 | 4063 | 3285 | 3975 | 3112 | 3428 | 2659 | 56.66 | 40.51 | 3217 | 37.07 | 30.28 | 31.06 | 21.93
% of samples wio ertorsand DL Speed | 95,92 | 9645 | 97.63 | 9944 | 9914 | 98.93 | 99.10 | 9767 | 97.10 | 9927 | 99.36 | 9686 | 9856 | 9855 | 99.08 | 99.03

e % of samples > 100 Mbps 3840 | 2014 | 726 | 3345 | 2077 | 2902 | 1518 | 1721 | 787 | 3810 | 28672 | 1899 | 2532 | 2066 | 3292 | 561 |
peedl % of samples > 20 Mbps 8246 | 5077 | 6133 | B047 | 7355 | 7284 | 5763 | 6229 | 5621 | 8544 | 7502 | 7570 | 7477 | 7317 | 7922 | 5176
Value for P90 DL Speed 28926 | 17145 | 8797 | 22877 | 14532 | 22007 | 13697 | 13786 | 9046 | 27316 | 213.96 | 15211 | 16762 | 157.14 | 20683 | 68.10
Speed

% of samples wio earsand UL Speed | 9730 | 9592 | 87.06 | 9480 | 9573 | 9586 | 9642 | 9571 | 9235 | 9592 | 9617 | 97.37 | 9560 | 9412 | 9121 | 89.17
ey % of samples = 5 Mbps 8367 | 77.75 | 61.14 | 7919 | 8150 | 80.05 | 7808 | 78612 | 5722 | 77.75 | 7347 | 7980 | 7959 | 7650 | 72.74 | 7083
% of samples > 2 Mbps 9393 | 9162 | 8146 | 9132 | 9202 | 9320 | 93.02 | 9208 | 8575 | 9162 | 8998 | 9152 | 9121 | 91.41 | 88.50 | 90.50
P90 UL Speed 5544 | 4566 | 30.86 | 4983 | 5399 | 5371 | 4554 | 41.94 | 2918 | 4566 | 47.04 | 4418 | 4476 | 47.35 | 5423 | 3794
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Why MedUX?

“What if you could get a unique ecosystem that

provides a comprehensive multi-play one-stop-shop

QOE suite for Telecommunications... ..50 that you can get the network insights that you
need from a customer perspective, through the
field-data generated by our robots or gathered
directly from the end-user’s devices with agents

For example, testing, monitoring and optimizing
network performance, ensuring quality and
regulatory compliance to improve the customer’s

= SIS And that's not all, a group of specialized
professionals will work closely with your team to
ensure we provide the maximum value for you with
our advanced analytics tools.”
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4] )

Mobile & Home Robots

X

Agent App
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*
&3R

SDK & Crowdsourcing

@

Advanced Analytics

Multi
technology

Fixed

5

Mobile

Multi
network

WiFi

xDSL

Fiber

FWA

2G

3G

4G

5G
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=

Benchmarking

Wholesale control

Our solutions

2
£

Regulatory
compliance

Anomaly Detection

7}

Grand scale QoE
monitoring

Massive field-data
monitoring

4
=
o

In-Home
performance

CPE
performance
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Communication service
Providers

v E

Mobile & Home Robots

Mobile network monitoring
and In-Home QoE
measurements from real
end-user perspective.

Ourclients

2

00|

1]

Telecom Regulators

Multiplatform QoE Suite

X

[

Agent App

Available on iOS, Android
and Harmony; supports
various QoE
measurements.

SDK & Crowdsourcing

QoE insights from real
world end users. Collects
information on the mobile

network.

©

Digital Enterprise

Advanced Analytics

Offers Agile tools for
monitoring network
services and discovering
insightsin real time.

9



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 A ©

10.000 +20 Billions +4000M +50M
Robots Of Samples People Agents
Active testing Analyzed in real Covered by MedUX SDK Agents and

devices time, without deployments. APPs collecting
all over the world. integration and 100% insights from any
operated by us. device.
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Why MedUX?

Global Trusted Partner.

+ 30 Countries
International presence.

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

. Projects

ﬂ: Offices

El Salvadof® -~

Ul -:

Ireland® -

Spain HQ : :
Madrid :...: - (. e ® Kazakhs

® Uzbekistan

USOffice Portuga®"
Miami, FL

E Colombia Office

> :
Costa Ric® - ‘. o Equatorial B .

: Guinea

Per® - Angol® -+ '

""" ®Bolivia

f____;outh
: Africa

: ~

- @Argentina



Why MedUX

Success Stories

Global TELCOs Governments Other Carriers

O [ == \sutel ’@z’: G o 2 ':-mg O2 b};{ DIRECTV

& . TORA i e
Ei Claro= e Eee.  @umc gaser teideable elb &
,:lf_ .
and " | S M= =, =T Rl
< $ Telefénica (‘ﬁz" """"':j . e CE:ZJNIATI;L_ ALTAN DIGH @

MILLEIC

| AR .
grtelt ¢ \L—J Y Zap NNEL @) entel @
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QoE Everywhere in the Digital Era

Learn more about our QoE Benchmark

MedUX, the internet QoE testing
and monitoring company

WwWww.m X m

(5 oo IR

Diego Limones
Senior Data Analyst

diegol@medux.com

Jaime Gonzalez
CMO

jaime@medux.com

David Gonzalez
Strategy Advisor

david.gonzalez@medux.com


http://www.medux.com/
https://medux.com/qoe-crowdsourcing-insights
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