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Fixed Benchmark in Europe
with TRUE QoE KPlIs

LHOHOO@MPPE

MedUX Insights: sky
UK QoE Benchmarking

At MedUX we have conducted a first of its kind Fixed QoE O
Benchmark in Europe. The study unveils a clear frontrunner, an
Excellent winner in UK, followed closely by two strong competitors.

We have leveraged our autonomous and cost-effective in-home
testing solution to benchmark, monitor and improve fixed
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.
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Fixed QoE Benchmark in
Europe

With TRUE QoE KPIs
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Empowering customer-centric use
cases wWith real field data

Quality of experience everywhere in the Digital Era
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UK Fixed QoE Benchmarking

Did you know?

Best Fixed Quality of Experience

23.7 ms 100% 87% 2.6 S

MANCE

EXCELL NT

Lowest Avg Gaming Out of 10.000 internet Stable Video playbacks Highest Avg DL Fastest Social Media
latency sessions only failing Throughput vs Advertised loading time (median)
Speed
Achieved by Vodafone Achieved by Sky Achieved by Sky Achieved by Vodafone Achieved by BT

O

vodafone



UK Fixed QoE Benchmarking Campaign

Key findings

MedUX Fixed Broadband QoE benchmark conducted in UK in Q1 2024, shows an Excellent winner, and two very good contenders.

BT shines on the UK QoE Benchmarking campaign, winning most of the Experience Awards except for the Matching-the-Promise Award

that goes to Vodafone.

BT shows the Best and Most Reliable Experience, leading in Data & OTT
Co-Best in Network Responsiveness and Streaming Experience

Best Gaming and Web Browsing experience
Best and Co-Best in the HTTP DL and UL service categories respectively

Fastest typical Social Media loading time with 2.6s (median)

Sky shows the best performance in Social Media
sl(y Second Best and second Most Reliable Experience

Second Best in Data & OTT, thanks to consistent performance across service categories
100% of stable video playbacks, and only 8 out of every 10.000 web browsing sessions failing

Vodafone leads in Matching-the-Promise (MtP)
Co-Best in Streaming and Network responsiveness
0 Best Cloud Storage experience, and Co-Best in the HTTP UL service category
Highest average DL Speed compliance with 87%, and lowest average Gaming latency with 23.71 ms

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

QOE scoring: 4.59 out of 5
99.88% avg. service reliability

85% of Social Media score
99.80% avg. service reliability

94% of MtP score
Fastest avg. latency with 10.6 ms






UK Fixed QoE Benchmarking 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 fixed broadband 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 103 559 V1.1.1

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

For further details about the methodology used please visit our blog

u
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https://medux.com/blog/assessing-user-qoe-meduxs-fixed-broadband-benchmarking-methodology
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UK Fixed QoE Benchmarking Campaign

Quality of Experience - Ranking approach

, based on our MedOS (MedUX Opinion Score) and QoE Scorecard, assesses network

performance and end-user experience. 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 KPls, in line with the current state of the ETSI TR 103 559 V1.1.1 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 — how consistent a network performs. Particularly in fixed networks it measures how consistent the network performs
across all testing categories considering the success rate (%) of all tests and services above. A test is considered as not successful if it
fails or if does not meet minimum service thresholds

*Experience Awards:

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

Matching the promise (throughput) - how much data can be transferred in comparison with advertised speeds. Particularly in fixed
networks it measures how is the actual network capacity when stressing the line (multi-thread and multi-server stress test with our
patented Cloud Speed Test).

Video Streaming experience - it measures the average video experience for each operator while taking picture quality, video
loading time, and stall rate into account.

Data and OTT experience - a combination of gaming, web browsing, social networks, HTTP Data transfer and cloud services
experiences.

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

10


https://medux.com/blog/assessing-user-qoe-meduxs-fixed-broadband-benchmarking-methodology

UK Fixed QoE Benchmarking Campaign

Fixed Broadband Experience Awards

Our Fixed Broadband QoE measurement campaigns aim to test and shape the future of fixed broadband experience. 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*.

BT shines on the UK QoE Benchmarking campaign, winning most of the Experience Awards except for Matching the promise award that goes
to Vodafone.

Top Awards
Best Reliability Data & OTT | tréaming |Matchingthel i
Experience Experience Promise
« | ® | ® |8 88 ¥ §%

FIXED PERFORMANCE

EXCELLENT
QoE Scorecard: Reliability (part of QoE Scorecard): _
BEST EXPERIENCE & RELIABILITY
UK - VDSL
5% - Accessibility 5% - Accessibility
«  20% - Matching the promise « 20% - Matching the promise
« 20% - Streaming Experience «  20% - Streaming Experience Q1/2024

« 55% - Data & OTT « 55% - Data & OTT

Also known as Success MOS
A ¥ § A
8 skv® OF

ll NOTE* Co-Best AWARDS -» Co-leaders with less than 0.5% difference in score CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED




12

UK Fixed QoE Benchmarking Campaign

Fixed QoE Campaign Overview

The campaign consisted of
in-home performance
measurements from the
end-user perspective during
Q12024 in the UK, one of the
most populated countries in
Europe with more than 67
million inhabitants.

The campaign covered 15
regions across the country
to understand how fixed
broadband operators
perform.

The panel used for the
campaign focused on the
most common ISP packages
in the UK, with speeds
between 30 and 100 Mbps,
and the most predominant
technology being FTTC
(VDSL).

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Measurement Scope

Technology: Ethernet
* FTTClines (VDSL), see Panel Description

* Wired mode

Devices: MedUX Home
* MiniPC-based probes

Sampling:
» Tests: approx. 1I5M samples

Complete Test protocol
+ Web Browsing and Social Media Targets:

Google.com, Youtube.com, Facebook.com
+ Gaming Targets: Epic, Riot Games, Blizzard
« HTTP DL/UL Target: MedUX Server
* Speed Test Targets: Public CDNs
+ Cloud Storage: Dropbox

Reference Period: Q1 2024

12



UK Fixed QoE Benchmarking Campaign

Panel Description

Overview

Population: 67 Mio. Est 2023

Fixed Internet subscribers: 28
Mio

Source: Ofcom

SN L
AR

We deploy our robots in
customer premises at a national
level and collect statistically
reliable information for business
intelligence and optimization
purposes

Approximately 45 Panelists per
universe, delivering national
average measurements.
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VDSL:
* 76 Mbps: 100%

Most commmon router
models: Vodafone
Vox 3.0 & THG3000
(several models and

manufacturers)

VDSL:
* 76 Mbps: 100%

Most commmon router
models: BT Home
Hub 6 & BT Smart
Hub (several models

and manufacturers)

m Observation points (%) by Speed Profile and Technology

sy

VDSL:
* 76 Mbps: 100%

Most commmon router
models: SkyHub &
SR203 (several
models and

manufacturers)

Over 150 observation points
More than 1 Million monthly tests

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

East Midlands
East of England
London

North East
North West
Northern Ireland
Scotland

South East
South West
Wales

West Midlands
Yorkshire and the Humber

Geographical distribution

5%
1%
13%
3%
12%
5%
8%
19%
6%
2%
7%
9%



UK Fixed QoE Benchmarking Campaign

Tests suite

MedUX evaluates the fixed networks experience by ranking the performance of typical consumer use cases such as web browsing popular
websites, downloading/uploading content, using data storage services, accessing gaming servers, and streaming video content, among others.

Multi-thread download speed test based

&> Cloud DL on public CDNs.

Echo request to a specific URL based on

&

LY Latency ICMP.

4 HTTP DL Single-thread download speed test based

on dedicated servers ( 10 seconds Burst)
HTTP UL Single-thread upload speed test based on
T dedicated servers (10 seconds Burst)

@ 3 & [

T
B

Streaming

Dropbox

Gaming

Web
Browsing

Social
Media

14 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

Youtube Video playback based on a
Android multimedia player.

Single-thread download from a file
hosted in Dropbox.

Echo request to gaming servers
based on ICMP.,

Navigation of any website
based on Chrome browser.

Navigation of a static Social Media profile.



UK Fixed QoE Benchmarking Campaign

Campaign Setup - Tests performed

For service performance purposes, approximately T million data samples were collected per month, resulting in a total of around 3 million

samples and about 1 million tests per operator.

Scope Share of samples per ISP
3
ISPs
9 bt 30,33%
Test Types sky 36,23%

3
Months of data

sky

151

Households o

vodafone 33,45%

sky 1,10 mill.

3,03 mill.

# Tests Performed

Test-Service

Cloud Speed Test DL 56.604
DropBox 59.279
Gaming 278.143
HTTP DL | 57.735
HTTP UL 56.812
Network Responsiveness = 119.002
Social Media 58.668
Web Browsing 174113
Youtube 57.688

Total ' 918.044 1.097.688 1.015.456

For further details about the test cases covered in the
campaign scope please see “Tests Suite” or “Testing and KPI

details " below.

15 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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UK Fixed QoE Benchmarking Campaign

Benchmarking Experience - Best QoE

BT achieved the best overall ranking result. BT scored 4.59 out of 5 possible points, closely followed by Sky and Vodafone.

BT Sky Sky Vodafone o

4,99

4,93 446

0,00 5,00 0,00 5,00 0,00 5,00
RRARL RRARL HRARL
Excellent Excellent Excellent
+ BT shows the Best and Most Reliable Experience, leading in Data & OTT
sky + Sky shows the best performance in Social Media
0 * Vodafone leads in Matching-the-Promise (MtP)

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED



UK Fixed QoE Benchmarking Campaign

Benchmarking Experience Evolution - Best QoE

BT

0,00 5,00

Sky

Sy 453

0,00 5,00

Vodafone

0,00 5,00

17

Monthly Score Evolution

ISP @BT @®Sky ®vodafone

47
4,58 a2l
: 4,58
4,6 4g5 ®
@
4%0 —— 4,51
—e
43 ‘NS 4,45
@
44
43
2024M1 2024M3 2024M2

BT: Increase in Matching the promise along Ql
Sky : Decrease in Single-thread HTTP Score (DL/UL) in February, but recovery in DL in March.

Vodafone: Decrease Gaming score in February, with slight recovery in March

Common: Decrease in Streaming and Social Media scores due to changes on target content.

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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UK Fixed QoE Benchmarking Campaign

Benchmarking Reliability — Consistent performance

BT Sky Vodafone

2931 2.901 2.800

0,00 3.00 0,00 3,00 0,00 3,00

4

® Sky @Bt @ Vodalone

Cloud Speed Test DL Success

Gaming Success YouTube Success

HTTP UL Success

Social Media Success ) {
I o

Ping Success DropBox Success

HTTP DL Success Web Browsing Success

Cloud Speed Test DL Success | 99,99) 99,99 99,99

DropBox Success 99,92) 99,91 99,91

Gaming Success 99,78] 99,60 99,65

HTTP DL Success 99,971 99,91 99,90
HTTP UL Success 99,99] 99,97 99,99
Ping Success 99,87 99,73 99,92

99,80 | 99,88 99,47
99,911 99,92 99,56

I 99,99I 99,99' I 99,99'

* A test is considered as not successful if it fails or if it does not meet minimum service levels

Social Media Success
Web Browsing Success
YouTube Success

Test-Service | bt sky vodafone
Cloud Speed Test DL 56.604 62.868 59.334
DropBox 59.279 71.370 60.877
Gaming 278.143 333.756 311.207
HTTP DL 57.735 69.248 62.669
HTTP UL 56.812 67.830 62.324
Network Responsiveness 119.002 143.297 133.918
Social Media 58.668 70.643 66.011
Web Browsing 174113 209.616  195.360 :
Youtube 57.688 69.060 63.756 d
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UK Fixed QoE Benchmarking Campaign

Benchmarking Experience - Results per category
BT Sky Sky Vodafone 0

459 453 446
0,00 5,00 0,00 5.00 0,00 5,00
o oh = (=1
. 23 8 o pix 2
D < - o
=T

@® MOS Cloud Speed Test
@®MOS DropBox
@®MOS Gaming
®MOS HTTP DL
®MOS HTTP UL
®MOS Ping

MOS Social Media
®MOS Web Browsing
®MOS YouTube

4,16

3,61

19
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UK Fixed QoE Benchmarking Campaign

Benchmarking Experience - Results per category

® = O

Accessibility 0,236
Network Responsiveness 0,236 0,232 0,237
Data and OTT 2,485] 2,444 2,343
DropBox 0,225 0,222 0,226
Gaming 0,218 0,203 0,209
HTTP DL 0,968 0,949 0,946
HTTP UL 0,249 0,248 0,249
Social Media 0,139 0,142 0,120
Web Browsing 0,686 0,680 0,593
Matching the promise 0,920 0,908 0,939
Cloud Speed Test DL 0,920 0,908 0,939
Streaming 0,978 0,973 0,979
Youtube 0,978 0,973 0,979
Total 4,590 | 4,531 4,463
Total 4,590 4,531 4,463

NOTE* Co-Best AWARDS -» Co-leaders with less than 0.5% difference in score

A A v
®@®

L

7
@®

\Y By
® o

b 4

CONFIDENTIAL -

® Vodafone @ B1 @ Sky
MOS YouTube

MOS Web Browsing MOS Ping

MOS Social Media MOS HTTP DL

MOS Gaming MOS Cloud Speed Test

MOS HTTP UL MOS DropBox

ALL COPYRIGHTS AND TRADEMARKS RESERVED
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UK Fixed QoE Benchmarking Campaign

Benchmarking Network Responsiveness

\Y 4
@® BT

\'I’

Vodafone

AVG Latency 10,75 O 62 10 93
A 7 'I Success Rate (%) 99,87 99,73 99 92

0,00 5,00 0.00 5.00 0,00

ISP @bt ®sky ®vodafone

Ping Success Ping AVG L

Monthly Evolution MOS Ping

@6t ®5ky @Vodafone
48

atency

\

Latency & Packet Loss Complete(%)

vodatone

AVG Latency

4.7 /

—

2024M1 2024M2

NOTE* Co-Best AWARDS -» Co-leaders with less than 0.5% difference in score

.
2024M3 Yy
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UK Fixed QoE Benchmarking Campaign

Benchmarking Matching the promise - DL (multi-thread)

Vodafone 7

@®

f'\f'\

4,70

5,00 0,00 5,00 0,00 5,00
3 48 47
Cloud Speed Test DL Cloud Speed Test DL Cloud Speed Test DL Cloud Speed Test DL
Success P90 DL Speed vs A AVG DL Speed vs A P10 DL Speed vs A

Monthly Evolution MOs Cloud DL

@5t ®Sky @Vodafone

———

2024M2 2024M3

rJ
»
N

KPI Name sky odafone

AVG DL Speed vs Advertised = 82,58 | 84,88 86,97
P10 DL Speed vs Advertised = 64,29 50,04 68,88

P90 DL Speed vs Advertised @ 97,45{ 99,06 99,01
Success Rate (%) 99,994 99 99' | 99,99 I

Avg DL Speed vs Advertised Speed (%)

vodafone 86,97
sky 84 88
bt 32,58

P10 DL Speed vs Advertised Speed (%)

P90 DL Speed vs Advertised Speed (%)

sky

vodafone

bt
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MedUX Insights: UK Fixed QoE Benchmarking Campaign

Benchmarking Matching the promise -

DL Speed Compliance Histogram by Access Technology

FTTX
XDSL

P90: 86% P50:94% P10:105%

Full Fibre (FTTP)

POO; 62% /" P50:90% PIO: 99%

Matching the promise

oa ne

DL (multi-thread)

As part of our extended testing panel, which will be included
in our forthcoming 2024/25 research, the most commmon full-
fibre broadband (FTTP) packages are also being measured.
These packages typically offer DL headline speeds of 500 and
900 Mbps. Below are some insights in terms of speed
compliance:

52% of Full fibre (FTTP) speed measurements show
excellent speed compliance, exceeding 100% of the
advertised speed.

90% of the measurements equal or exceed a compliance
level of 86%.

The vast majority of XDSL (FTTC) speed measurements
show speed compliance lower than the advertised speed.
40% of the measurements fall between a compliance level
of 62% and 90%.

23 VDSL (F'|'|'C) CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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FTTH Experience on the field...

MedUX Insights: European Fixed QoE Benchmarking Campaign

in Europe

b4

vs. VDSL Experience

Up to +15% improvement

-33% failed sessions

-63% failed sessions

-36% failed sessions

4.77 Best QOE Score

@ 99.94 % Best Reliability

= 99.64 % Gaming Reliability

#9977 % social Media Reliability
@ 106.6%

© 19 34 |© |

Max. DL Compliance

Up to 47.5% improvement
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UK Fixed QoE Benchmarking Campaign

Benchmarking Streaming Experience
e e

@ BT Sky Vodafone @ KPl Name t ’ sky ‘ vodafone
% of Youtube Playout w/o Max stall duration > 1000 ms 99,99
AVG Startup Delay 4.31540) 432749 432236
4 89 4 87 4 89 AVG Youtube Video Resolution 1.05544] 1.04819 1.05501
' ' ' Success Rate (%) 99,99] | 9999 [ 9999
0,00 5,00 0,00 500 0,00 5,00
ISP @bt @sky ®vodafone
50 50 50 50 50 50 49 48 49
41 39 40 AVG Startup Delay (ms)
YouTube Success YouTube Playouts YouTube AVG Video  YouTube AVG Startup
w/o stalls > 1¢ Resolution Delay AVG YouTube Video Resolution
Monthly Evolution MOS YouTube bt
@8 ®Sky @Vodafone vodafone
sky 1048,19
4,90 % of YouTube Play w/o stalls > 1s (%)out

vodafone

202am1 2024M2 2024M3

25
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UK Fixed QoE Benchmarking Campaign

Benchmarking Cloud Storage Experience

BT Sky Vodafone g

491 444 4,52

0,00 500 0,00 5,00 0,00 5,00
ISP @bt ®@sky ®vodafone
49 49 49 45 | 45145
ft 37137 36
- A 1B
DropBox Success DropBox P10 D DropBox P90 DL CropBox AVG DI
Speed Speed Speed

Monthly Evolution MOS Dropbox

08t ®Sky ®Vadafone

46

e

20241 2024M2 2024M3

KPI Name bt sky vodafone

AVG DL Speed 55,52 56,07 57,80
P10 DL Speed 34,25 30,97 34,47
P90 DL Speed 72,06 | 72,69 70,81
Success Rate (%) 99,92 99,91 99,91
Dropbox AVG (Mbps)

WY -11.}fl‘|v'|i'

vodatone
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UK Fixed QoE Benchmarking Campaign

Benchmarking Gaming Experience

\'f BT Vodafone

nerr

500 0,00 5,00 0,00

ISP @bt ®@sky @ vodafone

Gaming Success Gaming AVG Latency

Monthly Evolution MOS Gaming

@86t ®Sky @Vodafone

\/

2024M1 2024M2 2024M3

AVG Gaming Latency 24,67 25,50 23 71
Success Rate (%) 99,78] 99,60 99,65

Gaming Complete (%)

bt vadafone

AVG Gaming Latency (ms)

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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MedUX Insights: UK Fixed QoE Benchmarking Campaign

Benchmarking Gaming Experience

Monthly Evolution MOS Gaming

@5t ®5ky ®Vodafone

\/

Vodafone leads the Gaming score at the beginning and the end of the quarter; however
its overall performance is affected by a performance issue during February.

4M1

Daily Packet Loss by Target (%) - Vodafone

Vodafone shows a degradation in the Gaming Score during February due to an increase
in packet loss against one of the main gaming targets (i.e. Blizzard). The KPI experienced
a significant increase during a couple of days at the end of the month.

@ UBISOFT %

B

Hourly Packet Loss by ISP (%) - Ethernet

S "

Sky has the lowest average success rate durmg the quarter due to accumulated packet
loss increases above the minimum service threshold during the peak hours.

Hourly Packet Loss tests > 3% by Target (%) - Sky

o sl o s o0 ldad i nwiwim |z.J.I|Ll-JJ|:|I-

Sky registers an excess of packet Ioss above 3% durmg peak hou rs, especially for one of
the analyzed targets (i.e. Epic Games)

CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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UK Fixed QoE Benchmarking Campaign

Benchmarking HTTP DL Speed (single-thread)

g BT Vodafone

0,00 5,00 0,00 5,00 0,00

ISP @bt ®sky @®vodafone

HTTP DL AVG DL HTTP DL P10 DL HTYTP DL _PS0 DL
Speed Speed Speed
Monthly Evolution MOS HTTP DL
@8t ®Sky @ Vodafone
48 —/
4.6
2024M1 2024M2 2024M3

KPI Name bt sky | vodafone

AVG DL Speed | 60,05 ] 59,24 57,72
P10 DL Speed 45,22 ) 35,75 29,94
P90 DL Speed 73,56 | 74,50 74,00

Success Rate (%) 99,97 | 99,91 99,90

HTTP DL AVG

vodafone

HTTP DL P10

vodafone

HTTP DL P90
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UK Fixed QoE Benchmarking Campaign

Benchmarking HTTP UL Speed (single-thread)

\'I’

f'\

5,00 0,00

ISP @bt @sky @vodafone

50 49 S0

Monthly Evolution MOS HTTP UL
@8t ®5ky ®@Vodalone

S.00

HTTP | u,: G UL

Deed

2024M2

f'\

Vodafone KPI Name

AVG UL Speed
P10 UL Speed
P90 UL Speed
Success Rate (%)

5,00 0,00

sky
bt
vodalone

TTP UL P10 UL

Speed

HTTP UL AVG

48 48 48

HTTP UL P10
HTTP UL PO U

Speed

2024M3
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UK Fixed QoE Benchmarking Campaign

Benchmarking Social Media Experience

LY )
BT @ sky

Vodafone

4,16 4,26 3.61

0,00 5,00 0,00 5,00 0,00 5,00

ISP @bt ®sky ®vodafone

Media Succes Soclal Media P ocial Media AVG ocial Media P90

Loading Time L-_.ufnu Time Loading Time

Monthly Evolution MOS Web Brwosing
@8t @Sky @\Vodafone

\

2024M1 2024M2 2024M3

31

’-l 3 ’
AVG WBT 279011 2.80494 2.811,40
P10 WBT 2.451,94 |2.449,94] 2.463,00
P90 WBT 344994 349394 3.497,00
Success Rate (%) 99,80 99,47
Loading Time AVG (ms)
Loading Time P10 (ms)
o | -
Loading Time P30 (ms)
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UK Fixed QoE Benchmarking Campaign

Benchmarking Web Browsing Experience
£ o

@ Sky Vodafone
KPI Name bt sky vodafone
AVG WBT 1.270,29 |_1.265,62) 1.269,71
P10 WBT Ca1aa0) 92615 921,00
415 413 359 P90 WBT 1.796,56 [ 1.758,86) 1.793,70
0,
0,00 5,00 0,00 5.00 0,00 5,00 Success Rate (%) 99,91 99,92 99,56
ISP @bt ®@sky @vodafone
78 Web Browsing AVG
"o g2 64 351 6.1 57 59
bt 127029
vadafone 126971
sky 1265,62
Web Browsing Web Browsing AVG Web Browsing P90 Web Browsing P10 .
Success Loading Time Loading Time Loading Time Web Browsing P10
Monthly Evolution MOS Web Brwosing
@5t ®Sky ®Vadafone
- Web Browsing P30
bt 1
vodafone | '/
2024M1 2024M2 2024M3
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UK Fixed QoE Benchmarking Campaign

Detailed Benchmarking Results

e Network Responsiveness

Test-Service KPl Name
ANVG Latency (ms :

Metwork Y (ms} ¥
Responsiveness AV0 Packetloss (%) L o
Success Rate (%) |

e Matching the promise

Test-Service KPI Name
Success Rate (%) g
Cloud Speed AVG DL vs Advertised Speed (%) ¥
Test DL P10 DL vs Advertised Speed (%) %

P90 DL vs Advertised Speed (%) ¥®

e Streaming Experience

Test-Service KPI Name
AVG Startup Delay (ms) *
AVG Video Resolution A
Playouts w/o stalls >1s (%) Ly
YouTube
AVG Max. Stall Duration (ms) ¥
AVG Total Stall Duration (ms) \y
?

Success Rate (%)

1075
001 ¥
9987 ¥

BT
9999 ¥
8258 ¢
6429 ®
9745 ¢

BT
431540 ®
105544 ¥
9999 ¥
083 ¢
1035,00 ®
9999 ¢

e Dataand OTT

Sky Vodafone Test-Service KPI Name
Success Rate (%)
1062 ¥ 10,93 DropBox AVG DL Speed (Mbps)
003 % 0,01 P10 DL Speed (Mbps)
9973 9992 P90 DL Speed (Mbps)
Success Rate (%)
AVG DL Speed (Mbps)
H
TP bL P10 DL Speed (Mbps)
PS0 DL Speed (Mbps)
9 99 Vodaf 9 Success Rate (%)
: : AVG UL Speed (Mbps)
n— ‘; —_— HTTPUL 510 UL Speed (Mbps)
99'06 v 99' e PS0 UL Speed (Mbps)
’ ' AVG Latency (ms)
Gaming AVG PacketlLoss (%)
Success Rate (%)
AVG Loading time (ms)
Sky Vodafone Social Media P10 Loadipg time (ms)
432749 % 430236 P20 Loading time (ms)
104819 ¥ 105501 Success Rate (%)
100,00 ® 100,00 AVG Web Browsing Time (ms)
096 ¥ 073 Web Browsin P10 Web Browsing Time (ms)
1060,00 % 104100 rowsing P20 Web Browsing Time (ms)
99929 ¢ 9999 Success Rate (%)

*A test is considered as not successful if it fails or if it does not meet minimum service levels
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PP PP PP PP PP ORI CPPPRPTORT

BT
9992 ®
5552 ¢
3425 %
7206 ¢
9997 ®
8005 ¥
4522 ¥
7356 ¥
9999 ®
1624 ¥
928 ®
1856 ¢
2467 ®
oo ¢
9978 ®
279011 ¢
245194 ¥
344994 ¥
9980 ®
127029 ¥
914,40 ®
179656 ¥
9991 ®

Sky Vodafone

9991 ¥
5607 ¢
3097 &
7269 ¥
9991 ®
5924 ¢
3575 ™
7450 %
9997 ¥
1654 ¥
984 %™
1867 ¥
2550 &
004 ¥
9960 ®
280494 ¥
244994 W
349394 ¥
9988 ®
126562 ¥
926)5 ¥
175886 ¥
9992 ™

9991
5780
3447
7081
9950
5772
2994
7400
9999
1594
773
18,59
237N
005
9965
281140
246300
349700
99,47
126971
921,00
179370
9956
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UK Fixed QoE Benchmarking Campaign

Testing and KPI details (1/2)

Test Name

e Latency-Ping

e HTTP Down (Burst)

e HTTP Up (Burst)

e Cloud Speed test DL

KPI Name

e Average Latency (ms)
e Completed Tests (%)
e Jitter (ms)

e Packet Loss (%)

e Average Speed (Mbps)
e Completed Tests (%)

e Average Speed (Mbps)
o Completed Tests (%)

e Average DL Speed (Mbps)

¢ Completed Tests (%)

Cloud Speed test - P50 DL Speed (Mbps)
Cloud Speed test - P90 DL Speed (Mbps)

KPI Details

Average latency obtained during the test execution
% of total tests performed that have successfully completed

e Variance in time delay between data packets over the network
e % of packet loss during test execution

Download Speed (Mbps)

e % of total tests performed that have successfully downloaded bytes during requested

time

o Upload Speed (Mbps)
o % of total tests performed that have successfully uploaded bytes during requested

time

¢ Download Speed (Mbps)

e % of total tests performed that have successfully completed
e Avg of P50 of the partial values obtained in cloud Speed test
e Avg of P90 of the partial values obtained in cloud Speed test
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Testing and KPI details (2/2)

Test Name

e Web Browsing

e Streaming (YouTube)

e Gaming

e Dropbox Download

e Social Media

35

UK Fixed QoE Benchmarking Campaign

KPI Name

e Average DNS Lookup Time (ms)
o Completed tests (%)
e Loading time (ms)

e Average Speed (kBps)
e Startup Time (ms)
¢ Completed Tests (%)

e Average Latency (ms)
e Completed Tests (%)
e Jitter (ms)

e Average Speed (kbps)
e Completed Tests (%)

e Average DNS Lookup Time (ms)
e Completed tests (%)
e Loading time (ms)

KPI Details

Average DNS lookup by resource
% of total tests performed that have completely loaded requested URL
Time to completely browse the website

Download Speed (kbps)
Time to begin playing the video (Player Loading Time + Time to Play)
% of total tests performed that have successfully played requested video

Average latency obtained during the test execution
% of total tests performed that have successfully completed
Variance in time delay between data packets over the network

Download Speed (kbps)

e % of total tests performed that have successfully downloaded requested file

Average DNS lookup by resource

% of total tests performed that have completely loaded requested URL
Time to completely browse the website
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QoOE Everywhere
in the Digital Era

Join MedUX in the
#QoERevolution

MedUX, the internet QoE testing
and monitoring company

X|

Rafael Gonzalez
CMO
rafa@medux.com

Jaime Gonzalez
Product & Marketing Mgr

jJaime@medux.com


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







Why MedUX

With MedUX, you get a unique ecosystem that provides
a one-stop-shop QOoE 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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Benchmarking

Wholesale control

Our solutions

2
£

Regulatory
compliance

Anomaly Detection

[z}

Grand scale QoE
monitoring

Massive field-data
monitoring

In-Home
performance

CPE
performance
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Our clients

0iminl

Telecom Regulators

©)

Communication service
Providers

Digital Enterprise

< ©

Mobile & Home Robots

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

Multiplatform QoE Suite

X

Agent App

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

-ﬂh-
gt

SDK & Crowdsourcing

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

network.

Advanced Analytics

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



Why MedUX?

QoOE Revolution.

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

® P i ©

16.500 +20 Billion +500M +3M
Robots 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.

+ 25 Countries ;| oy
International -y

R PP Ule - ..... 0o .......... @&zech Republic
presence. ; N .
" REEIRRE e i W oN ungary
Spain HQ » :
Global presence. SRR - b L SO ®omania
Centers of excellence ; >'§
throughout the world. LD Us Office  POrtuIa® " e
effice Miami,FL i -
[] Projects _ =4 e N WAE
. : . ~ N 7 @reece
F Offices Saly
South
Africa
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Why MedUX?

Success stories.

Global TELCOs Governments Other Carriers
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