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<> Agcom’s QoS monitoring system

Misuralnternet project , to measure quality of fixed broadband internet access
services (Agcom Deliberation 244/08/CONS)

© Certified measurements aimed at increasing comparability of the main ADSL
offers by Italian operators

© Consumer empowerment by making available free and open softwares, such
as the software agent «Ne.Me.Sys.» (Network Measurement System) and the
Misuralnternet Speed Test

© Dedicated website: https://www.misurainternet.it/ with comparitive statistical
values

MisuralnternetMobile.it project , to measure quality of mobile Internet access
service (Agcom Deliberation 154/12/CONS)

©® Measurement campaigns based on drive tests

® Dedicated website: www.misurainternetmobile.it with measurement
campaigns reports



https://www.misurainternet.it/
http://www.misurainternetmobile.it/

Agcom Deliberation 131/06/CSP
Challenges: comparability between actual vs advertised speeds; information about minimum
guaranteed speed; no possibility to withdraw from the contract without penalty

Follow-on———>Technical Board with ISPs
System requirements, measurement points, metrics and methods, update of main IAS offers
characteristics and performances

Deliberation 244/08/CSP——> Adoption of the QoS monitoring system
Launch of the measurement tool

www.misurainternet.it

“ISP Measurements

2014 public consultation
Technical and legal adjustments : Del. 656/14/CONS
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AGCOM deliberation 188/09/CSP established a Steering Committee with coordination, drafting and
control responsibilities.The Steering Committee is coordinated by Agcom and plays the role of
supervisory body, attended by ISCOM and FUB.

ISCOM is a branch of the Italian Ministry of Economic Development - Communication Department. It
has certified Ne.Me.Sys. and is responsible of supervision of the Technical Board activities, and of
reporting to the Steering Committee.

FUB is a research foundation and was appointed by Agcom to perform measurements in its capacity
of independent measuring organisation. The Steering Committee also defined measurement methods

and system requirements which were presented and discussed with the Technical Board.
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<> Stakeholders’ participation

In 2009, before the system deployment, ISPs and their representative
organisations were given the opportunity to participate in a hearing held,
where FUB presented the Misuralnternet project and funding mechanism.

Similarly, in 2011 Agcom’s decision regarding quality monitoring of mobile IAS (decision
n. 154/12/CONS) was subject to a public consultation.

On top of that, Agcom conducted a study on Data Quality Services on Mobile Networks
and outcomes relied also on formal and informal interaction with stakeholders.

Involvement of research institutions was critical for development and roll out
MisuralnternetMobile. The project is based on preliminary studies carried out with
FUB, and published on Agcom’s website:
1) International benchmarking and analysis of the European framework;
2) Metrics and methods;
3) Guidelines for quality monitoring system on mobile networks.
* Metrics for quality measurements and different system methodologies;
» Statistical analysis for mobile QoS;

e Software analysis for mobile QoS assessment;
* @Guidance for quality monitoring system.



http://www.agcom.it/default.aspx?DocID=7261
http://www.agcom.it/default.aspx?DocID=7262
http://www.agcom.it/default.aspx?DocID=7263
http://www.agcom.it/default.aspx?DocID=7264

<>  MisuraInternet Description

ISP Measurements based on dedicated “probes”
located in the main urban areas of the Country, in
order to measure the performance of main IAS offers
for each ISP.

* End-user measurements allow users to measure their
own fixed line performances through a software
called Ne.Me.Sys.

Both measurement methods employ the same Network
Measurement System, based on a software agent
running on a standard Personal Computer.



g
il MisuraInternet
QoS parameters

AGCOM selected the following QoS parameters to measure internet access
performances, as defined by ETSI Guide EG 202 057 057-4

— Data transmission speed

e Data transmission rate achieved separately for downloading and
uploading; specified test files between a remote server and a user's
computer

— Packet Delay (one way transmission time)

* half the time in milliseconds, needed for an ICMP Echo
Request/ReplyPacket (Ping Command) to a valid IP address

— Packet loss ratio

* the ratio between the number of not replied Ping commands to the total
number of sent Ping commands

— Unsuccessful data transmission ratio

* the ratio of unsuccessful data transmissions to the total number of data
transmission attempts in a specified time period



<>

Me

Ne.Me.Sys. is a software agent (developed in Python) running on PCs

It is able to run with all operative systems

It runs some preliminary checks that allow or not consumers to execute measures:

— The impact on speed of PC set-up (customer equipment)

— The impact of having more than one computer using a broadband connection
— Wi-Fi working connection

— CPU busy, RAM busy, Other processes already running

— Bandwidth hungry applications running (i.e.p2p software etc)

Nemesys

Inizio best di misura: 11/06/2011 13,4912

Hai ricervubo un avwiso dal server centrale! —
Leagi il messaggio nella finestra del dettaglio di skato di Memesys =

Skato di avanzamento: 5 test su 24
Dettaglio misure per Fasce orarie:
o 1 2 3 4 5 =] K g 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Dettaglio di stako di Memesys

13/06/2011 16,30,49 Misura inkerrokta, Accesso ad Internet da programmi non legati alla misura, Se passibile, chioderli. Atkendo 60 secondi ~
13/06)2011 16,31 .27 Nemesys pronto e in attesa di eseguire una misura.

13/06/2011 16.31.31 Avviso: Gli impegni conkrattuali del tuo operatore non sono rispettati. Da quesko momento puoi scaricare il certificato delle mis
13/06)2011 16,31.41 Inizio misura kra pochi secondi. ..

13/06/2011 16,31.51 Nemesys sta effettuando una misura.

13/08/2011 16,32.00 Misura inkerrokta, Accesso ad Internet da programmi non legati alla misura, Se possibile, chioderli, Attendo 60 secondi
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Client’s Location
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AGCOM servers are located in the NAP (Neutral
Access Point) i.e. the points of physical exchange
between networks of different operators. The
measures of the broadband performance is based

on packets trasmission between a server and a
client.

» Acquisition System
» Measures processing
Q Data Repository



http://av.rds.yahoo.com/_ylt=A9ibyK7.af9BcksAZZtnNaMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=118aucmgd/**http:/www.mentiaperte.splinder.it/
http://av.rds.yahoo.com/_ylt=A9ibyK7.af9BcksAZZtnNaMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=118aucmgd/**http:/www.mentiaperte.splinder.it/

IXP (Internet eXchange Point) Milan (MiX) architecture

One or more network switch, Providers FUB
connecting the participating i 2] B ]
ISPs to each other.

* Itis a physical infrastructure
through which ISPs exchange
Internet traffic between their
networks (autonomous

systems).
y ) (End users )

» The primary purpose of an IXP is
to allow networks to interconnect
directly, via the exchange, rather
than through one or more 3rd
party networks

Through a measurement server located in IXP, it is guaranteed that
each client measures only performances related to its own ISP
Network. This approach has been chosen since it allows
comparable and reproducible results




ISP

= Upload line attenuation Is www.misurainternet.it/stats.php

considered because it is
less affected by frequency.

= The Italian average
distance between
customers and exchange
is about 1,2 km and the
corresponding average
upload Line Attenuation is
11 db

=11 db in upload line | Attenuationequaltoil
attenuation & 1,2 km e
between users and
Central Office (Exchange)
regards 50 % of xDSL
consumers in Italy

Twisted copper pair cable 0,6 mm
(22 AVG) or 0,4 mm (26 AVG)

Access Network by ‘ %’
vy room E Eg
J

Central office

To have a comparison between ISP
performances also Line Attenuation
must be the same




Web site www.misurainternet.it

The site is divided into 2 areas:
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It contains general information
including:

It offers, after registration, the
. Access to AGCOM Resolutions possibility to download Ne.Me.Sys
o T A software and by the end of 2012 its
- FAQ Speed Test version, activate the
procedure to execute the tests, and
finally obtain the pdf certificate
containing Ne.Me.Sys results.

* Definitions
« Help
« Gallery of useful links



<> Reporting and Publication of

Measurement Results

 The technical board periodically convenes, on a regular basis,
in order to discuss reporting before the publication of “server
oriented” monitoring (every 6 months), as well as the need for
technical adjustments.

« Comparative statistical values and aggregated national data
are published on the Misuralnternet website.

* In the client-oriented system, measurements are performed by
consumers and can be used for complaints. The
Misuralnternet website provides for updated information that

allows comparability in terms of minimum guaranteed
bandwidth

15



<>  publication of comparative

statistical values

Clicking on the Italian Regions, it is possible to access statistical data
related to the main IAS offers for each ISP.

Regione Toscana
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Ne.Me.Sys is a software agent (developed in Phyton) running on PCs:

It is able to run with all operative systems

It runs some preliminary checks that allow or not consumers to execute measures:

The impact on speed of PC set-up (customer equipment)

The impact of having more than one computer using a broadband connection
Wi-Fi working connection

CPU busy, RAM busy, Other processes already running

Bandwidth hungry applications running (i.e.p2p software etc)



First Step: Registration

Ne.Me.Sys can be freely downloaded from the site following the registration
procedure. The User who wants to register, must first connect to the site by
typing the address: www.misurainternet.it

X

Cog

Via De Rossi
00000 MANDATORY
FIELD
Roma
06/5480
MANDATORY
RRIMRR. .. FIELD
MANDATORY
OSSI@ FIELD

Seleziona il provider =

Sajituo provider o
contratto hon sono
presenti espiicitali tu:

mg

Click on “procedi” to go on:

7 Prpef@ il consenso peNgrattamentn dei miei dati secondn quanto indicato nelle note sulla privacy
Procedi I Progedi con la registrazione Cancella | Cancella

End-user measures generate a
legal document; people who are
willing to perform the measures,
need to fill in a special form
available on the web site

Select from the dropdown
menu your provider and
internet offer

Telecom ltalia

Internet senza limiti - Thragdk b

Internet senza lirmiti - TME84k
Utto senza limiti - Thragak

Alice 7 Meoga - Thr3g4k

Alice tutto incluso - T334k

Alice 20 Mega - 20051 b

Alice Might Weekend - B40kI256k




Registration Confirmation

@/ You will receive an email with confirmation of successful registration and all
TS the information needed to log in and to access the download area:
Username: user e-mail

Password: an alphanumeric string assigned to the user by the system
Downloading Ne.Me.Sys

To download Ne.Me.Sys, you have to log in using B
username and password sent by email.

Lsername:

mariorossi@gmail.com
Fassward:

In the download area you can download accadi |
software, start measurement and obtain final
document containing the Ne.Me.Sys results. Hai perso |a password?




The Measure

Ne.Me.Sys measures the quality of the line, making at least one measure per hour
throughout the day.

To fully characterize the line, the software has to make a measurement in each

time slot; This is necessary to evaluate the evolution of performance as a function
of network load.

The evaluation of the line is made by at least 24 independent measurements taken
in each time slot.

Each measure is made of :

« 20 FTP download session
« 20 FTP upload session
« 10 ping



Measure Progress on user’s pc

The Graphic User Interface shows S ener ECE
Nemesys
the log of each measure as soon as ittt A s 13,4012
Hai ricevuto un avviso dal se entr I k A
. . . Leqai il messagai \dettagl d stato di Memesys —-(' S
it is performed and informs the user when
. . . o 1 Z 3 4 s [} 7 & 9 10 11 iz 13 14 15 16 1¥ 18 19 20 21 22 I3
the guaranteed minimum bandwidth oo eoce
Dettagio di stato di Nemesys
1 t | t th th d J06] d. d n legati ghdl d d
13j06/2011 16.30.49 Misura interratta, A ek p g legati alla misura, Se possibile, chiuderli, Attendo 60 secondi A
I S n O C O m p I an WI e C O r reS p O n I n g }g,{ggﬁgﬂ }2 g: g?ﬁ oo yGF\mpt egni tt attual dfgt aper. t no rispettati. Da questo mamento puai scaricare il certificato delle mis
. 1310672011 16,31.41 Inizio misura tra p h i
ig,{gg,{ggﬁ ig gé gélll:‘lﬂ o intert o tEf t.; d i I v et da programmi non legati alla misura, Se possibile, chiuderli, Attendo 60 secondi
. v
< ¥

GUI shows measuring progress
the red intervals show measures to
be repeated

FTP file size, dimensioned not on headline speed but on the real line speed,;
at the beginning of each measure, a fast test is performed to reveal the
effective access line speed. The FTP file size is based on the aforementioned

test to make the duration of each test independent from the particular line
speed (15 minutes).

PDF immediately released as soon as one of the five KPlI measured by
Ne.Me.Sys is less than the promised value. In this case the user has not to
wait for the end of 24 measures to get the outcome document.
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RISULTATI DELLA MISURA DELLA QUALITA DEL SERVIZIO

DI ACCESSO AD INTERNET DA POSTAZIONE FISSA

IDENTIFICATIVO MISURA: 381%a22e5987750a8ab%e8de856627e08
CODICE DOCUMENTO: 676d74£8aec58430£d40b4bbb6cb927b

Dat! pergonall dichlarat! daliutente del sarvizio

Nome: audrey Cognome: hepbum

indirizzo: via Roma  CAP: 84100  Provincia: SA  Citta: salerno
Codice Fiscale: DRYHBRE1ESIH7030 Emali: d.dinapoli@agcom.it

Dati del contratto
Teiefono: 083222222  Provider: Telecom ftalis  Contratto: Alice 7 Mega ! Voce 7 Mega

Datl dslis misure

Data e ora dl avwvio delie misure: 4 novembre 2010 15:57 Dala e ora ol conclusione delle misure: 7 novembre 2010
11:28

Sistema operativo del C: NAP of riferimento: NAMEX

IP pubbaic! utllizzali: 79.35.152.€8; 75.5€.192.132

5 perozntie 35 perczntie

Medla (Kpit's)  Deviazions Stancard (banga minima) (panda massima)

5anda In dowWnioao 4330 335 4615 5585

5arda in upad 400 0 399 400
| Tazso di Insuccesso nolla irasmissions dab

Numero di tentativi non

Numero totale di tentati andati abuon fine  Percantuai di INSUCcEsso (%)

T3250 01 IN5UCCESE0 1N GUNNI0ET 500 0 0

T3350 0l INGUCCEsS0 In Upioad 500 0 0

5 percentie 95 percentie

Media (ms)  Deviazione stangard {ritarso minimo} (rardo massimo)

Rruardo di rasmiesione gati 22 [] 21 22

" Totale pacchetll generall Totale pacenetsl non anoatl 3 buen fne Probabiita 9l persta (%)

Ta%50 01 peralia 250 ] ]

wuﬂn‘:«mnmmmmmﬁmommnmw»mo-mmwocmmuwow«m
vicia §

Dichlarazione sulia Privacy

Oichiaro gl eszere conzapevole che | 339 personal dChiaral zadono oo le esclushe e i penge

conseguente 3 dicharaziont ron ventiere e faista regl altl 31 sens! deifat. 76 ¢e) DF.R. 281122000 n. 445 :u:’xra Inchire che ia misuraziore 3 & svolka
rel rispeto & In conformita con tulle Je conclzicni richiests per |a validhs legale dedls sie3s3, consapevcie, inalre, cele cocnzeguenze ammnisiatve In merko

afa gecaderza Cel denetd eventusimenie consepuidl tramie Is misuraziore effetuats canseguent al orovvedmentc emarald suia dase o dchizrazionl non

wertiere.

Informativa Privacy ex ar. 13 D.Lgs. 20 giugne 2003 n. 196 relathva &) conferinmento af datl porsonall per ia rogi: al Sito www.

La FONDAZIONE UGO BOROONI con sede In viae cel Policinico 147, Roma In quaits ¢l Tiolare del servizdo d) valtazicne geila qualts dela connessione

@ ‘niemes da postazions fls33, come da Delbera n. 147/0CSP AGCOM, proceders  ¥amamento dei cad perzonal del sopgelti inleressat! ai fne escusive

cf ccnzentene i registrazione 3l sito www mizuraiciemet)l, | conseguente accesso alarea privata e F comnioad del sotware NeMe.Sys. | dad perscnal de)

30gget! interessat saranne Aty In modo leche & $eConce cometiezzs, con Fausiio of stument! elemronkd, aquanto

receszanc per § perseguimento Cela suddetia Inais & nel risoeto defie misure of sicurezza previsie caka legpe.

I conferimento def Call & facoRativo, fuRavia, quaora I 20peto Intenda proceders 3i3 Is mendsce del cati

cbipator rencerd 1 cocumente prve di 0gnl efelio ghundico. | datl perscnall confentt nan saranno corunicall 3 sogged terzi né verranro ezl cubbic e wrra

ratati ds persorale cuatticats In conformils & nel rzpeko del dso0si0 ¢l cul atart 7 cel D. Lgs. 13503 In malerd ol accesso al dali parsonall in particoiare
| s0gge® Irteressat pokarno chiecere conferma cel'esisienza © meno cel propd da% parsonad, o chisdeme is comunicazions in forma infsiigicie, is reditca,

Faggiomaments ¢ la canceiazione, dl cooCrs] 3is prosecszions del IalsTento per MOt legittiel, ecc, Tall At poranno essere eserchati, ai sensi Cel suddeto
art. 7, mectanse richiesta scritfa 8 mezzo ol raccomandats <on ricewss di ricme da indrizzars! & Foncazione Ugo Bordanl, visle cel Poiicinico 147, 00161, Roma,
© via e-mall, scrivenco alinclrzze privacy@mizurainiernet R, ovvero 3l seguente rumero al fax: 0554237458,

Measurement results

The legal value of measurements

In order to simplify consumer complaints
procedure, Agcom, in April 2014, has
launched a new electronic procedure
which allows consumers to notify their ISP
a validation certificate of measurement
results stating that their QoS values are
lower than the minimum guaranteed.
Measurement results can acquire legal
value only if user performs the
measurements twice.

If results are confirmed after a second
measurement, the validation certificate
can be used as a proof, and entitles the
consumer to withdraw from the contract
without penalties if the ISP fails to handle

the complaint within 30 days.
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2011-2013 Release of (simplified)
Q Misura Internet Speed Test

2013 November a short version of Ne.Me.Sys. has been released. Such a
version is named Misuralnternet Speed Test.

* Misuralnternet Speed Test allows consumers to have an immediate result.

* The Speed Test results have not the same legal value as the Ne.Me.Sys.
certificates in order to withdraw from contracts.

* The Speed Test results are collected with the aim of monitoring the
growth and evolution of fixed broadband in Italy.

Wired line complete characterization.
Very long measure (24h collected samples)
and reliable results with an official value.

_ Short wired line characterization, with
Misuralnternet reliable results within the time slot it has
SpeedTest been carried out.

s Agcom also launched a trial version of Misuralnternet Speed Test, that
allows users to perform one measurement without prior registration

23



Speed Test runs some checks during the measure to verify:
The impact on speed of CPU busy
The impact on speed of RAM busy

The impact of having more than one computer using a broadband
connection

The presence of wireless working connection
The presence of mobile working connection

Other processes already running

No checks prevent the execution of the measure
(differently from the Nemesys software)




e

Deliberation n. 656/14/CONS

Deliberation 656/14/CONS: Relevant novelties

Upgrade of the current measurement tool in order to extend the
scope of measurements to wireless connections from fixed locations,
and certify more robust results for IAS over 30 Mbit/s

Compliance with ETSI ES 202 765-4 V1.2.1 (March, 2014) “Speech
and multimedia Transmission Quality (STQ). QoS and network
performance metrics and measurement methods” (HTTP Protocol)

Consumer empowerment: free commercial downgrade in addition
to the right to withdraw with no penalties

Publication of annual reports presenting collection and analysis of
user’s complaints

26



<> Deliberation n. 656/14/CONS

Ensuring future-proofness

Implementation of ETSI ES 202 765-4 V1.2.1 (March, 2014) requires adjustments
for both client-oriented and server-oriented software that are currently in use.

The measurement tool shall switch from single session FTP protocol to multiple
session HTTP. Replacement of current metrics for “data transmission speed” should
allow more accurate measurements when speed approximates to 100 Mbit/s and
data transmission delay is more than 40 msec.

Consumer empowerment

Free commercial downgrade is intended as alternative to withdrawal from
contract, in case an operator does not accommodate consumer complaints
submitted through the electronic procedure available on the Misuralnternet
restricted webpage.

If the operator does not restore quality parameters that have been certified lower
the minimum guaranteed, within 30 days from the complaint, consumers have the
right to modify contract terms by selecting and subscribing to a lower rate offer,
among those available on the ISPs and Misuralnternet website.
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http://www.etsi.org/deliver/etsi_es/202700_202799/20276504/01.02.01_50/es_20276504v010201m.pdf
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The new measurement software

* The new measurement software for
Misuralnternet

* In 2016 the project Misuralnternet updated its
measurement software of a quality of internet access
from a fixed location, in line with that established by the
ETSI standard ES 202 765.

* The new software allows you to measure the lines with
more than 30 Mbps throughput.

* A new software control interface was created: directly
from the website a page provides information

on performance measures (http://www.misurainternet.it/
nemesys_gui.html)



e

The new measurement software

* The throughput measurement

* For throughput testing transmitting a test file between the
measurement server and measurement client, separately for

download and for the upload, observed over a fixed period of time.

* In particular the speed of a data transmission V, measured in bits /s is
V =N /Twhere N is the number of bits counted during transmission
and T is the observation period, set equal to 10 seconds.

* The size of the test file (potentially infinite) is such as to allow the
download and upload for a much longer time to temporal
observation interval.

* The measure has a duration equals to 12 seconds while keeping
the observation period useful for the calculation of indicator of

10 seconds, by excluding from the calculation the first two seconds of
the measurement.
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The new measurement software

* How to measure connections with speed over 30
Mbps

* The protocol used to carry out the new measures a speed the
data transmission is the HTTP, which allows to exploit the

mechanism of the multi-session, and then to measure
connections with speed over 30 Mbps.

* Through multi-session you can get all the bandwidth
available regardless of operating system of measuring client and
regardless of bandwidth-delay product. Inparticular:

— to saturate the bandwidth available for download are used six parallel
sessions;

— to saturate the available bandwidth in upload is necessary to use
parallel sessions and proceed with the imposition of a transmission

window (client and server side) in proportion to the bandwidth *
delay product.



<> The new measurement software

* The measuring cycle

* Measurement definition:
— 4 pings,
— 1 http test down,
— 1 test http up

* The required number of samples for line characterization is 96

for each indicator

— The value is derived from the formula given in ETSI EG 202 057
annex C and provides an estimate with a lower confidence interval

of 5%
— A measurement is performed every 15 minutes
* 95 quantile of 96 samples consists of 5 tests for each indicator

— If 5 tests, in any order, are below the minimum guaranteed speed, the
system will release a Ne.Me.Sys the early release certificate for

the end user
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