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Fixed Benchmark in Europe
with TRUE QoE KPIs

LB OOOD@ I DDE

MedUX Insights:
Italy QoE Benchmarking Z=TIM

At MedUX we have conducted a first of its kind Fixed QoE
Benchmark in Europe. The study unveils a clear frontrunner, an WIND
Excellent winner in Italy, followed closely by three 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 I I
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 with real field data

Quality of experience everywhere in the Digital Era

Cloud Storage
File transfer

...and more
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Italy Fixed QoE Benchmarking

FASTIVER

Best Fixed Quality of Experience

Did you know?

29,3 ms 16 100% 72% 28s

Lowest Avg. latency Out of 10.000 Internet Stable Video playbacks Highest Avg DL Fastest Avg. Social Media
Sessions only fail Throughput vs Advertised loading time
Speed

Achieved by WIND Achieved by TIM Achieved by TIM Achieved by TIM & WIND




Italy Fixed QoE Benchmarking Campaign

Key findings

MedUX Fixed Broadband QoE benchmark conducted in Italy in Q1 2024, shows an excellent winner, and three very good contenders.

Fastweb shines on the Italy Fixed QoE Benchmarking campaign, winning most of the Experience Awards except for the Accessibility and

Streaming Experience awards that go to Wind.

Fastweb shows the Best and Most Reliable Experience, leading in Matching the Promise and Data&OTT
ASTIVEB Best Gaming and Cloud Storage experience, and Co-Best in the HTTP UL service category
Highest average DL Speed compliance with 72%

TIM provides the best performance in Web Browsing and Social Media
==TIM Second Best and second Most Reliable Experience
Best and Co-Best in the HTTP DL and UL service categories

Vodafone does not lead any service category but shows very good results on average
O Second Best in Matching the Promise, Gaming and Social Media Experience
Average DL Speed compliance of 67%

Wind provides the best Network Responsiveness and Streaming Experience
WIND Second Best in Data&OTT Experience
Lowest average Gaming latency with 29.31 ms

7 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED

QOE scoring: 4.33 out of 5
99.76% service reliability

85% of Web Browsing score
72% of Social Media score

82% of MtP score
77% of Gaming score

97% of Streaming score
Avg. latency of 16.7 ms






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


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

Italy 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.

Fastweb shines on the Italy QoE Benchmarking campaign, winning most of the Experience Awards except for the Accessibility and Streaming
experience awards that go to Wind.

Top Awards
Best  peliability Data&OTT | Streaming | Valuefor |, ility
Experience Experience Speed

w || S S
| FIXED PERFORMANCE
EXCELLENT
QoE Scorecard: Reliability (part of QoE Scorecard): _
BEST EXPERIENCE & RELIABILITY

ITALY - VDSL

* 5% - Accessibility * 5% - Accessibility” o

« 20% - Matching the promise «  20% - Matching the promise* o

«  20% - Streaming Experience « 20% - Streaming Experience* Q1/2024

. 55%- Data & OTT - 559% - Data & OTT*

*SuccessMOS

Of% =tmy§ ¥

1 NOTE": Co-leaders (less than 0.5% difference) CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Fixed QoE Campaign Overview Measurement Scope

The campaign consisted of in-home performance measurements
conducted from the end-user perspective during Q12024 in Italy, one of
the most populated countries in Europe with more than 58 million
inhabitants.

Italy Fixed QoE Benchmarking Campaign

Technology: Ethernet

. . + Wired mode
The campaign covered 16 regions all over the country to understand how
fixed broadband operators perform.

Devices: MedUX Home
* MiniPC-based probes

<)

= ] sampiing:
- """25.‘9.:,?:;’;‘,_E * Tests: approx. 5M samples
5 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 service: Dropbox
Palggno e : i EE| Reference period: Q12024

iTrapanio NP ¢ ZaKkuyBog

B
Marsala_ &

12
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Italy Fixed QoE Benchmarking Campaign

Panel Description

Overview

Population: 58 Mio. Est 2022

Fixed Internet subscribers: 20
Mio

Source: AGCom

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

Approx. 45 Panellists per

universe, delivering national
average measurements.

13

VDSL:
* 100 Mbps: 80%

* 200 Mbps: 20%

Most common router models: VDF
Power Station & VDF Station
Revolution (several models and
manufacturers)

v—” VDSL:

WIND . 100 Mbps: 73%
e 200 Mbps: 27%

Most common router models: D-
Link DVA & Zyxel Home & LifeHub
(several models and

manufacturers)

@ Observation points (%) by Speed Profile and Technology

VDSL:
* 100 Mbps: 74%
* 200 Mbps: 26%

Most common router models:
Technicolor DGA & Askey RTV
(several models and

manufacturers)

— VDSL:
==TIM | 100 Mbps: 82%

* 200 Mbps: 18%

Most common router models:

BT Home Hub 6 & BT Smart
Hub (several models and

manufacturers)

Over 200 observation points
More than 1 Million monthly tests

Basilicata

Calabria

Campania
Emilia-Romagna
Friuli-Venezia Giulia
Lazio

Liguria

Lombardia

Marche

Piemonte

Puglia

Sardegna

Sicilia

Toscana
Trentino-Alto Adige
Umbria

Geographical distribution

3%
6%
14%
3%
1%
10%
2%
13%
2%
6%
16%
3%
6%
5%
2%
1%



Italy Fixed QoE Benchmarking Campaign

Tests suite

MedUX evaluates fixed broadband 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 other.

Multi-thread download speed test based

@y | et on public CDNs.
S v Echo request to a specific URL based on
ICMP.
. 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)

@ I & [

#
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.



Italy Fixed QoE Benchmarking Campaign

Campaign Setup - Tests performed

For service performance purposes, a total of around 1.5M data samples were collected by month. All in all, resulting in a total of around 5M

samples and more than 1M tests per operator.

Scope
4
ISPs

9
Test Types

3
Months of data

228
Households

fastweb

i | -

Share of samples per ISP

O

Vodafone 23,68%

N’
WIND

Wind 24,13%

Fastweb 26,4%

==TIM

Tim 25,79%

vodafone ||, o i

5,03 mill.

# Tests Performed

Test-Service fastweb

Cloud Speed Test DL 88.566
DropBox 93.228
Gaming 336.069
HTTP DL 82.535
HTTP UL 80.513
Metwork Responsiveness 189.449
Social Media 92.790
Web Browsing 278.748
Youtube 86.850
Total 1.328.748

tim vodafone | wind

80.962 87.086 79.297 | 335911
91.320 80.862 82872 348.282
327892 302364 313569 | 1.279.894
79.841 73.489 4266 310.131
79281 72793 73900 306.487
183.797 165.299 171.304  709.849
90.768 81.439 84575 349.572
276.745 248 402 257766 | 1.061.661
47.165 T8.585 79.021 331.621
1.297.771 | 1.190.219 1.216.570 | 5.032.408

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

details " below.

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

Benchmarking Experience - Best QoE

Fastweb achieved the best overall ranking result. Fastweb scored 4.33 out of 5 possible points, closely followed by TIM, Vodafone and Wind.

[P TIM o Wit

4,33 4.26 4.23

0,0 5,0 0,0 5,0 0,0 5,0 0,0 5,0

KARK KL KR KKK KA KK KA KKK

Excellent Excellent Very Good Very Good

Fastweb shows the Best and Most Reliable Experience, leading in Matching the Promise and Data&OTT
TIM provides the best performance in Web Browsing and Social Media
Vodafone does not lead any service category but shows very good results

Wind provides the best Network Responsiveness and Streaming Experience

NOTE": Co-leaders (less than 0.5% difference) CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Experience Evolution - Best QoE

ul
-
=

WIND

4,33

4,26

‘ 4,25

5,00

0,00 5,00

Monthly Score Evolution

ISP

4.4

42

40

fastweb @tim ®vodafone ®wind
441
434
4,32
427 428 429
g 4‘[:\
»
413
2024m17 2024mM2 202403

Fastweb: Decrease in Network Responsiveness score during February and March

TIM: Increase in Gaming score during February and March

Vodafone: Decrease in Matching the Promise and Streaming during March

Wind: Decreases in HTTP UL and DL during March; and Gaming during February and March

Common Decrease in Web Browsing score due to changes on target's content

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

Benchmarklng Rellablllty ConS|stent performance

=TIM ()

WIND

2.804

0,00 3,00 0,00

2.773 2.765 2764

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

@®Tim ®Wind = Fastweb @ Vodafone

YouTube Success

Gaming Success Cloud Speed Test DL Success

Social Media Success HTTP UL Success

Web Browsing Success Ping Success

HTTP DL Success DropBox Success

Cloud Speed Test DL Success 99,99 99,97 99,98 9994
DropBox Success 99,83)| 99,79 99,71 | 99,70
Gaming Success 99,77 98,39 99,65 9942
HTTP DL Success 99,81 99,75 99,87
HTTP UL Success 99,96/ 99,95 99,94 99,92
Ping Success 99,68 99,82 99,6
Social Media Success 99,54 99,62 | 99,60 99,22
Web Browsing Success 99,6 99,74 | 99,65
YouTube Success 99,9 99,93

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

Mumber of tests per service

Cloud Speed Test DL 88.566 80.962 87086 79.297
DropBox 93.228 91.320 80.862 82.872
Gaming 336.069 327.892 302.364 313.569
HTTP DL 82535 79.841 73489 74.266
HTTP UL 80.513  79.281 72,793 73.900
Network Responsiveness 189.449 183.797 165.299 171.304
Social Media 92.790 90.768 81439 84575
Web Browsing 278.748 276.745 248402 257.766
Youtube 86.850 87.165 78.585 79.021
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Experience - Results per category

FASTIEB

4,33 426

0,00 5,00 0,00 5,00 0,00 5,00 0,00 5,00
o 5 2% =
] o o er =f
ko

® MOS Cloud Speed Test
® MOS DropBox
® MOS Gaming
®MOS HTTP DL
®MOS HTTP UL
@® MOS Ping
MOS Social Media
® MOS Web Browsing
® MOS YouTube
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Experience - Results per category

—_ N’
easTivee ==TIM O WIND
Fastweb @Tim @ Vodafone @ Wind

Service Group fastweb | ti vodafone MOS HTTP UL

Accesibility

Network Responsiveness 0,208 0,222 0207 0,224 HOR Soced MO TouTibe
Data and OTT 2,290 2,281 2,267 2,284
Dropbox 0,206 0,201 0,202 0,201
Gaming 0,205 0,103 0,193 0,182
HTTP DL 0,937 0,965 0,922 0,957 MOS Web Browsing MOS HTTP DL
HTTP UL 0,247 0,246 0,245 0,244
Social Media 0,114 0,120 0,115 0,101
Web Browsing 0,581 0,644 0,591 0,599
Matching the promise 0,865 0,790 0,825 0,754
Cloud Speed Test DL 0,865 0,790 0825 0,754 MOS Gaming MOS Cloud Speed Test
Streaming 0,967 0,970 0,947 0,972 g
YouTube 0,967 0,970 0,947 0,972
Total 4,330 4,263 4,247 4,234 MOS DropBox MOS Ping
Total 4,330 4,263 4247 4,234

20 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED



Italy Fixed QoE Benchmarking Campaign

Benchmarking Network Responsiveness

\ v/
Fastweb Tim Vodafone Wind @ KPl Name fastweb | tim vodafone | wind
AVG Latency 22,90 | 17,56 2197 16,73
Success Rate (%) 99,68 | 99,82 99.60) 99,83
0,00 5,00 0,00 500 0,00 500 0,00 5,00
Latency & Packet Loss Complete(%)
ISP © fastweb @tim @vodafone @wind
4|? 4,8 46 4.8
3.9 39
3,4 3.5 I
Ping Success Ping AVG Latency
wind tim fastweb
Monthly Evolution MOS Ping
Fastweb @Tim @Vodafone @Wind AVG Latency
45 fastweb 22,90
- wodstone. | ' 5

4,0
2024M1 2024mM2 2024M3

21 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Matching the promise - DL (multi-thread)

Fastweb Tim Vodafone Wind KPl Name fastweb vodafone

AVG DL Speed vs Advertised 72,25 60,93 66,74 59,62
P10 DL Speed vs Advertised 49,02 @ 29,24 41,11 39,03
4 32 3 95 1'.‘| -I 2 P90 DL Speed vs Advertised 94,67 93,50 92,67 87,74
' ' ' Success Rate (%) 99,99 ) 99,97 99,98 99,94
0,00 500 0,00 500 0,00 5,00 0,00 500

ISP © fastweb @tim @vodafone @wind
Avg DL Speed vs Advertised Speed (%)

fastweb
vodafone
tim

wind

P10 DL Speed vs Advertised Speed (%)
Cloud Speed Test DL Cloud Speed Test DL Cloud Speed Test DL Cloud Speed Test DL

Success P10 DL Speed vs A... AVG DL Speed vs A... P90 DL Speed vs A...
fastweb 49,02

catone |, .
Monthly Evelution MOs Cloud DL vosaene '

wind | :: :

o N 2524

Fastweb @Tim @Vodafone @ Wind

4.4
s P90 DL Speed vs Advertised Speed (%)
4l0 \ fEIStW'Eb
tim 93,50
3.8
vodafone 92,67

26 v | ¢

2024M1 2024M2 2024M3 win -
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Italy Fixed QoE Benchmarking Campaign: MedUX Insights

Benchmarking Matching the promise - DL (multi-thread)

DL Speed Compliance Histogram by ISP

P10: 42% P50: 71% P90: 98%

0 0.2 04 06 08 1 1.2

fastweb

50% of show a speed compliance lower
than 71% of the advertised speed.

P10: 25% P50: 60% P90: 98%

0 0.2 0.4 06 08 1 ' 12

tim
50% of TIM users show a speed compliance lower than
60% of the advertised speed.

50%

0%

100%

50%

0%

P10: 36% P50: 67% P90: 93%

] 0.2 0.4 06 LR: 1 12

vodafone

50% of Vodafone users show a speed compliance lower
than 68% of the advertised speed below 68%.

P10: 28% P50: 55% P90: 91%

o 0.2 0.4 06 08 1 12

50% of Wind users show a speed compliance lower than
55% of the advertised speed.

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

Benchmarking Matching the promise - DL (multi-thread)

Statistical distribution of DL Speed compliance in Italy (medians shown by ISP)

Matching the promise

B GCount (Y1)
70k GDF (v2)
100%
60k
B80%
50k
o 60% &
&
30k
40%
20k
20%
10k
0 0.00-0.10 o 0.10-0.20 0.20 - 0.30 0.30 - 0.40 0.40-0.50 0.50 - 0.60 .70 - 0. .80 - 0. 90 - 1. 1.10 <= %
accomplishmentDI
The typical DL Speed Compliance in Q12024 in Europe ranges from 90% to 105%. Italy shows a 64.9% average
value, which is further from compliance with advertised speeds compared to other European countries.
Italy is different considering that most commercial offers are based on “up to x Mbit/s” propositions. Max. "
Tim headline speeds (advertised values) are taken as a reference for this purpose. n
24 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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0,00

ISP

4,8

4,6

Italy Fixed QoE Benchmarking Campaign

Benchmarking Streaming Experience

Fastweb

484

5,00 0,00

Tim

485

5,00

fastweb @tim @vodafone @wind

49 48

YouTube Success

YouTube Playouts

Vodafone

0,00

4.73

wind

Wind \" KPl Name fastweb | tim vodafone

AVG Startup Delay 4356,27 435206 4.376,61
AVG Youtube Video Resolution  1.053,23 1.048,61  1.048,59
486 Success Rate (%) 99,98 99,99 99,96

5,00 0,00 5,00

AVG Startup Delay (ms)

vodatone |, : : i

fastweb 4,36 mil

AVG YouTube Video Resolution

YouTube AVG Video YouTube AVG Startup

w/o stalls = 1s Resolution Delay
wind 1053,68
. fastweb
Monthly Evolution MOS YouTube
tim 1048,61
et @i @ odsfone @ins wodsone
—
— % of YouTube Play w/o stalls > 1s (%)out
Tim
Vodafone ' -
Fastweb
2024M1 2024M>2 2024M3 Wind 99.98 4

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

Benchmarking Cloud Storage Experience

Fastweb Tim Vodafone Wind

411 403 403

0,00 500 0,00 500 0,00

4,01

5,00 0,00 5,00

SP O fastweb @tim @ vodafone @wind

48 a7

2,8

DropBox P10 DL

DropBox Success DropBox AVG DL

DropBox PS0 DL

Speed Speed Speed
Monthly Evolution MOS Dropbox
Fastweb @Tim @®Vodafone ®@Wind
4,2
4,0
3,8
2024M1 2024m2 2024M3

KPl Name

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

Dropbox AVG (Mbps)

fastweb
vodafone
wind

tim

Dropbox P10 (Mbps)

vodafone _ 21,44

fastweb 20,37
tim [ 1231

Dropbox P90 (Mbps)

fastweb

fastweb

51,44
20,37
71,75
99,83

tim

47,47
19,31
73,00
99,79

vodafone

48,08
21,44
69,62
99,71

47,90
20,62
73,00
99,70

vodafone - [ 6o <2
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Gaming Experience

Fastweb Tim Vodafone Wind
KPIl Name fastweb | tim vodafone | wind
AVG Gaming Latency 31,40 31,07 33,77 2931
'{l ] '] 2 05 3 85 3 65 Success Rate (%6) 99,77 | 98,39 99,65 9942
0,00 5,00 0,00 5,00 0,00 5,00 0,00 5,00
P O fastweb @tim @®vodafone @®wind Gaming Complete (%)
4,4 a1

35 36 3734 38

Gaming Success Gaming AVG Latency

fastweb vodafone wind

Monthly Evolution MOS Gaming
AVG Gaming Latency (ms)

Fastweb @Tim @Vodafone @Wind

4
fastweb 31,40
ti 31,07

2024M1 2024M2 2024M3
27 CONFIDENTIAL - ALL COPYRIGHTS AND TRADEMARKS RESERVED
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Italy Fixed QoE Benchmarking Campaign: MedUX Insights

Benchmarking Gaming Experience

Monthly Gaming Score by ISP Hourly Packet Loss by ISP (%) - Ethernet

Fastweb @Tim @®Vodafone ®Wind

—

2024M1 2024M2 2024M3

I- II- ihabal . .I lI- II. ] . .l. II- lI. lI- -Il IIl lIl I|I IIl Il l‘l II ||| I|l 1
W RGBITTMWDSL 100200 FGITWind VL 1007200 BT Fastweb VOSL 100200 FG8 T Vodafone VDSL 100/200

All the operators showed an increase (up to 6%) on packet loss in gaming scenarios
during peak hours. However Tim is the one getting a larger number of records
values the minimum quality service threshold of 3% due to the issues against Epic
Games destination.

Monthly Packet Loss by Target (%) - TIM

Hourly Packet Loss by Interface (%)

5 & F

Global - Akamai IT CDN Global - Blizzard W Global - Epic URL 2023
TIM improved gradually in the Gaming Score since January due to a reduction in the
packet loss against one of the main gaming targets (Epic Games). The KPI was reduced
from 0.4% to almost 0.15% in the last month of the quarter.

In general, the packet loss presents up to 25% worsening in Wi-Fi compared to
Ethernet connections, especially at peak hours.

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

Benchmarking HTTP DL Speed (single-thread)

Fastweb

4,69

0,00 500 0,00

ISP

Tim

4,83

\ w4
@®

Vodafone

461

500 0,00

fastweb @tim @vodafone ®wind

45 44

HTTP DL Success

50

HTTP DL_AVG DL
Speed

Meonthly Evolution MOS HTTP DL

Fastweb @Tim @®Vodafone @ Wind

5,0

4,5

_L—-—'_'_'_'/_.\

HTTP DL_P10 DL
Speed

Wind

500 0,00

HTTP DL_P30 DL
Speed

2024M1

\

2024m2

2024M3

5,00

KPI Mame fastweb | tim vodafone
AVG DL Speed 76,31 | 65,89 7256 | 66,77
P10 DL Speed 48,25 3534 36,03 | 3797
P90 DL Speed 102,62 | 94,00 113,50 107,62
Success Rate (%) 99,5811 99,92 99,75 | 99,87
HTTP DL AVG
fastweb 76,31

HTTP DL P10

fastweb

wind | 57 57
vodatone N s 0:
i | -

HTTP DL P90

48,25

wind 107,62
fastweb

i | - C0
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Italy Fixed QoE Benchmarking Campaign

Benchmarking HTTP UL Speed (single-thread)

Fastweb \-" Tim Vodafone Wind

O]

4,93 493 4,90

0,00 500 0,00 500 0,00 500 0,00

ISP O fastweb @tim @ vodafone @wind

50 50

HTTP UL Success HTTP UL_AVG UL HTTP UL_P10 UL HTTP UL_P30 UL
Speed Speed Speed

Monthly Evolution MOS HTTP UL

Fastweb @Tim @Vodafone @Wind

4,8

2024M1 2024M2 2024M3
NOTE* Co-leaders (less than 0.5% difference)

KPl Name fastweb | tim vodafone
AVG UL Speed 1684 | 17,10

15,89 | 15,36
P10 UL Speed 14,75 @ 881 938 | 10,19
P90 UL Speed 19,1 19,97 19,11 | 18,55
Success Rate (%) 99,96 ||99,95 9994 | 99,92
HTTP UL AVG
tim - [ 7. o
fastweb 16,86

vocatone | s
wind | 5 35

HTTP UL P10

fastweb 14,75
wind | 10
am | ¢

HTTP UL P90

im | s 5’
vodatone | ;.

fastweb 19,11
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Social Media Experience

Fastweb Tim \" Vodafone Wind
3.42 3.62 3.47
0,00 5,00 0,00 500 0,00 5,00 0,00 5,00

P O fastweb @tim @vodafone @wind

3,8 4,0

Social Media P10
Loading Time

Social Media P90
Loading Time

Social Media AVG
Loading Time

Social Media Success

Monthly Evolution MOS Web Brwosing

Fastweb @Tim @®Vodafone @®Wind

2024M1 2024M2 2024M3

KPl Name

AVG WEBT

fastweb | tim vodafone

2.891,81 ) 293365 2.88734

P10 WBT 255200 259397 253600
P90 WBT 3.482,00 ] 3.513,97 352000
Success Rate (%) 99,62 99,60 99,22

Loading Time AVG (ms)

vodafone
fastweb
tim

wind

2,93 mil
2,91 mil

Loading Time P10 (ms)

vodafone

wind
fastweb
vodafone

tim

2,56 mil
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Italy Fixed QoE Benchmarking Campaign

Benchmarking Web Browsing Experience

Fastweb Tim \-I
@
3.49 3.89
0,00 5,00 0,00 5,00 0,00

P ©fastweb @tim @vodafone @wind

4,2 43

5,00 0,00 5,00

Wind KPl Name fastweb | tim vodafone

AVG WEBT 1.318,09 ( 1.277,.21) 1.304,76 1.276,46
P10 WBT 955,65 939,04 962,78 941,37
360 P90 WBT 1.893,97 | 1.81547 | 183998 1.814,50
Success Rate (%) 99.68 99,84 99,74 99,65

Web Browsing AVG

fastweb 1318,09
- b
Web Browsing Web Browsing AVG ~ Web Browsing P90 Web Browsing P10 Web Browsing P10
Success Loading Time Loading Time Loading Time
Monthly Evolution MOS Web Brwosing fastweb 955,65
Fastweb @Tim @Vodafone ®Wind wind _ 941,37
m I s
Web Browsing P90
4
‘—-—'—""—-—-_._____ fastweb
o vodafone
tim
3 .
2024M1 2024M2 2024M3 wind
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Italy Fixed QoE Benchmarking Campaign

Detailed Benchmarking Results

e Network Responsiveness e Dataand OTT

Test-Service KPI Name Fastweb Tim Vodafone Wind Test-Service KPI Name
AVG Lat v 2250 ® 1756 2197 & 1673 success Rate (%)
Network atency (ms) : 56 : ' Dropgox VG DL Speed (Mbps)
Responsiveness AVG Packet Loss (%) L o 003 ¢ 001 ¥ 002 ® 001 P10 DL Speed (Mbps)
Success Rate (%) s 9368 ¥ 9982% 9960 ¥ 99,83 P90 DL Speed (Mbps)

Success Rate (%)
ANG DL Speed (Mbps)

) ) HTTP DL P10 DL Speed (Mbps)
e Matching the promise Pa0 DL Speed (Mbps)
Test-Service KPI Name Fastweb Tim Vodafone Wind Success Rate (%)
Success Rate (%) |y 9999 § 9997 ¥ g998 ¥ 9994 LTTP UL AVG UL Speed (Mbps)
Cloud Speed ANG DL vs Advertised Speed (%) ¥ 7225 * 6093 ¥ 66,74 B 5962 P10 UL Speed (Mbps)
Test DL F10 DL vs Advertised Speed (%) % 4902 W 2924 % 411|% 3903 P90 UL Speed (Mbps)

P90 DL vs Advertised Speed (%) ¥ 9467 ¥ 9350 B 9267 ¥ B774 AVG Latency (ms)

Caming ANVG Packet Loss (%)
Success Rate (%)

ANG Loading time (ms)
P10 Loading time (ms)
P20 Loading time (ms)

e Streaming Experience

Test-Service KPI Name Fastweb Tirn Vodafone social Media

ANVG Startup Delay (ms) |y 435627 % 435206 W 4376581 434887

AVG Video Resolution B 105323% 104861 % 104859 B 105368 iﬁﬁiﬁtﬁﬁin Time (ms)
YouTube Playouts w/o stalls >1s (%) B 9999 % 10000 % 9999 * 9998 10 Web & sing 1

AVG Max. Stall Duration (s) ® 340 % 104 ¥ 098 ¥ 319 Web Browsing eb Browsing Time (ms}

AVG Total Stall Duration (ms) ¥ 1059,00% 104700 % 107800 % 105200 P20 Web Browsing Time (ms)

Success Rate (%) » 9998 ¥ 9999 % 9996 ¥ 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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TP PP PP TP R TR PT AR T DT PA

Fastweb

9983 ¥
G144 B
2037 ™
775 P
9981 *
7631 B
4825 B
10262 ®
9996 ¥
16,86 ¥
14,75 ™
IERIR .
340
002 ®
9977 *
791188 ¥
256397 %
351597 ¥
9952 B
138,00 ¥
L S
189397 ¥
9o 58 ®

Tim Vodafone
9979 ¥ 9971 ®
4747 W 4808 B

1951 % 244 B
7300 " 6952 ¥
9992 ¥ 9975 ®
6589 ¥ 7256 ®
3534 ¥ 36,03 ™
9400 ¥ NE50 &
9995 % 9994 B

1710 ® 1589 ¥

BAl " 938 &
1957 & IR o
307 % IZTT R

012 ® 002 ¥
9839 ¢ 9955 ®

289181 % 293365 B

255200 % 250397

248200 * 351397 ¢
9952 % 9950 W

1277 ¢ 130476
935,04 B 96278 ®
181547 % 183098 B

99,84 B 9974

Wind

99,70
&£730
2062
73,00
9987

37a7
107,62
9992
1536
1009
1855
2831
0,04
9942
288734
25368,00
352000
9922
127646
94137
181450
99565
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Italy 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)

e 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

e % 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

e 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

Italy 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

e Download Speed (kbps)

% 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

www.medux.com

in

X,

Rafael Gonzalez
CMO
rafa@medux.com

Jaime Gonzalez
Product & Marketing Mgr
jaime@medux.com


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




MedUX
IR S L ality of Experience

Testing and Monitoring Company

10 years empowering
QoOE Everywhere




Why MedUX

With MedUX, you get a unique ecosystem that provides
a one-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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=

Benchmarking

Wholesale control

Our solutions

2
£

Regulatory
compliance

Anomaly Detection

7}

Grand scale QoE
monitoring

Massive field-data
monitoring

In-Home
performance

CPE
performance
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Our clients

(99) é. _©

PN —

Communication service Telecom Regulators Digital Enterprise
Providers

Multiplatform QoE Suite

v © ‘

Mobile & Home Robots Agent App SDK & Crowdsourcing Advanced Analytics
Mobile network monitoring Available on iOS, Android QoE insights from real Offers Agile tools for
and In-Home QoE and Harmony; supports world end users. Collects monitoring network
measurements from real various QoE information on the mobile services and discovering i
end-user perspective. measurements. network. insights in real time.
ﬁ‘sf



Why MedUX?

QoOE Revolution.

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

@

16.500
Robots

Active testing devices
all over the world.

42

P

+20 Billion

Samples

Analyzed in real time,
without integration
and 100% operated

by us.

it

+500M

People

Covered by MedUX
deployments.

-

+3M
Agents

SDK Agents and APPs
collecting insights
from any device.



Why MedUX?

Global Trusted Partner.

+ 25 Countries ey
International -y

R PP Ule - ..... 0o .......... @&zech Republic
presence. Ireland® - .
T i W o ungary
S Spain HQ > :
Global presence. L el TR e ®omania
Centers of excellence ; > '§
throughout the world. LD Us Office  POrtUIa® " e
eftice Miami,FL -
[] Projects _ = s 4 e N WAE
. : . ~ N 7 @reece
F Offices Saly
South
Africa
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Why MedUX?

Success stories.

Global TELCOs Governments

0 ol *  GOBIERNO ~ ’- sy
T DE eseaia O o e
vodafone [ fi'x ‘ > sutel ©Rm

(((

1
Claro~

&
~+

oo . ) ‘ asouog - |' (d‘;eréealita:
& Telefonica i@rtelkt l“ 2"#’.?1«.:.:.
- de formacic

reFag st Toeamunikasas o el

oK

MILLICOM

Other Carriers

MASMOV'L

O,
elb

DGl

NVNATEL

TELECOM

7

bouygues

\\\I!.l,'!///

i,
N
wn

AN

&

@) entel

DIRECTV

h

andorra
telecom

Q



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44

