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Section 2

: HBEEANOBEYILIFRIZ G
Introduction
21 Ofcom's objective is to ensure that consumers have the clearest possible information

about broadband services. This is in line with Ofcom’s duties under the
Communications Act to further the interests of UK citizens and consumers and to
have regard, among other things, to the interests of consumers in respect of price,
quality and value for money.
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Section 3

Objectives & Methodology

Aims and objectives of the research

22

23

24

25

Ofcom regularly publishes research into the performance of the UK's fixed-line
residential broadband services, examining how speeds and other performance
metrics vary by a number of factors including geographical location, time of day,
access technology and ISP package?. The latest fixed broadband speeds report was
published in March 20115,

The purpose of this mobile broadband performance research was to gather
performance data on the UK's main mobile operators ('3', 02, Orange, T-Mobile and
Vodafone®) in order to gain insight info average performance and how performance
varies by a number of factors including time of day and location.

Consumers with laptops and PCs now have an alternative to fixed-line broadband
sernvices by connecting to the internet over mobile networks using USB modems
("dongles™) or data cards. Consequently, this research focused on collecting data
using dongles (as opposed to smariphones) to provide information for consumers to
compare fixed and mobile broadband services.

While the use of smartphones is becoming an increasingly popular way to access the
intemet, the performance of mobile broadband delivered to mobile phones is out-of-
scope for this research. The performance delivered to phones may vary from the
performance delivered to dongles/datacards as a result of the different capabilities of
the handset, and different traffic management policies/profiles applied by operators.

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved.

3.1 The aim of the research was to compare the performance of the networks operated
by the UK's five MNOs in the provision of mobile broadband services, including how
this varies by MNO, geography and time of day.

3.2 With consumers increasingly considering mobile broadband as an altemative to fixed
line services, this project further sought to collect a dataset that would allow
comparison between the two types of services. Data was primarily collected using
computers that connected to the internet using USB modems (“dongles™).

3.3  Theresearch was conducted from September 2010 to December 2010 with the
following objectives;

+ To understand the network performance delivered by the UK's five mobile
network operators (“MNOs") ("3, 02, Orange, T-Maobile, and Vodafone) in the
provision of mobile broadband services.

+ To understand how the quality of the network performance impacts on the
consumer experience of users accessing data services via dongles and
datacards.

+ To understand the variance in service quality throughout typical UK urban, semi-
urban and semi-rural areas.

Hi ) Measuring Mobile Broadband in the UK 2
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1.1

Consumers and citizens are growing increasingly dependent on mobile networks to
make phone calls and access data services. The performance of these networks can
vary between operators, by location and time of day and may not always meet the
expectations of consumers. In this document we use the phrase ‘quality of
experience’ (‘QoE’) to describe the technical performance’ of the services delivered
to consumers.

1.2

As an economic and competition regulator Ofcom primarily relies on market
mechanisms to drive performance improvements in networks (thereby improving
QoE). However, the market can only operate effectively when consumers are able to
compare the quality of the services on offer and this in-turn requires the availability of
accurate and comparable QoE information.

1.3

For fixed broadband services, Ofcom has, for several years, collected information on
broadband speeds. This information has enabled consumers to improve their
purchasing decisions, and appears to have driven improvements in service quality by
operators. In this Call for Input, we wish to explore whether there is similar
information that we might provide in the mobile arena. Specifically, we want to
identify what network and/or service performance information Ofcom could gather
which accurately reflects the consumer QoE and which we could publish in a way
that would assist consumers in making informed choices about the mobile service
they purchase.

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved.
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Figure 6.2 Distribution of download speeds by case study — all operators
Figure 3.16 Average download speeds by operator 0%
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Mbit's

1.0 Oto 500 500 kbit/s to 1 Mbit/sto 1.5 Mbit/s to 2 Mbit/s to 2.5 Mbit/s to 3 Mbit/s and
kbit/s 1 Mbit/s 1.5 Mbit/s 2 Mbit/s 2.5 Mbit/s 3 Mbit/s above
0.5 Download speed
0.0 mUrban City mUrban sprawl mProvincial town ®Rural or semi-rural counties
3 o2 Orange T-Mobile Vodafone
Figure 6.5 Average download speed for all operators from the urban city case
study
Source: Epitiro measurement data for all dedicated probes between 22nd September 2010 and 1Sth N

December 2010 for UK mobile operators '3', 02, Orange, T-Mobile and Vodafone.

MNotes: (1) Data is based on 3G or HSFA bearer connection at time of test; (2) 2G data is excluded;
(3) Sample size of 436 static probes; (4) The range shown represents a 95% confidence interval
around the mean; (5) Higher speeds indicate better performance

Figure 3.17 Significant differences in average download speeds between operators
to a 95% level of confidence

Is slower than... Is faster than...

3 Orange, T-Mobile™

02 Orange, T-Mobile, g
Orange 3, 02, T-Mobile, Vodafone e
T-Mobile 3*, 02 and Vodafone* Orange MbiLs 1o 1 5Mp i
Vodafone Orange, T-Mobile” . :‘;I:I‘ e

2.5Mbit's

=
B 3Mbit's and above
Sl el
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Welcome to the next evolution in mobile — Welcome to 4G

We're working hard behind the scenes on our 4G rollout. It's already well underway with a limited group of customers in London,
Birmingham and Manchester. The reason for launching to a limited group is so when we continue fo roll out our network to all 4G Ready
customers in 2014, we’ll ensure they get the best possible experience. Customers have been selected based on their location, whether
they have a 4G Ready device, the amount of data they use and type of contract. We've asked these customers to try out the network and
feedback their experience (good or bad) via a series of surveys and online diary.

Our speeds.

We already have the fastest 3G network in the UK, and when we start to roll out 4G later this year we'll be even faster. Speeds vary on
location, demand and TrafficSense™ which is a system we use to manage data on our network to ensure the best experience possible
for the majority of our customers.

3G HSPA+ DC-HSDPA 4G (LTE)

6 6

Today. Rolling out soon.

Source: Realistic connection speeds based on Enders Analysis: 4G in UK 2012-2013

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved. Hjﬁﬁ') http://WWW.three.CO.Uk/DiSCOVGr/BUiIt_for_internetting?Site:d
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No.1

for broadband speed.
It's official.

broadband download speeds available’

Why speed matters |  How fast are we? Proven by Ofcom

' .
We're still the fastest!
For the fifth year running, industry watchdog Ofcom has proved that Virgin Broadband is officially the fastest broadband widely , GO

available in the UK. Qur up to 30Mb speed, for example, is ever four times the speed of regular broadband™

What services can | get?

In Ofcom's latest report, the UK average broadband speed has increased from 12Mb to 14.7Mb, which is largely because we are

Ofcom says we've got the fastest average

currently doubling our speeds for over 4 milion customers.

Need help switching? A

Average download speeds - Ofcom speed test results May 2013

Switching is easy
Read our FAQs

24 hours Spm to 10pm weekdays

Call us
0845 340 7777

Virgin Media up to 30Mb 29.4Mb to 30.6Mb 28.4Mb to 30.1Mb

We can come to

Virgin Media up to 60Mb 56.4Mb to 58.6Mb 52.4Mb to 56.2Mb Book a visit fropr Virgin Media

Virgin Media up to 120Mb 109.7Mb to 115.6Mb 104.5Mb to 111.4Mb

Firfd your nearest store

BT up to 16Mb 8.2Mb to 10.2Mb 8.2Mb to 10.1Mb
FiEEH—EIRTEEENT
IR Iz m Chl (A
BT up to 38Mb 30.9Nb to 34 4hlb 30.6Mb to 34 Thb
DON'T BELIEVE
BT up to 76Mb B50.4Nb to 63.9kb 55.3Mb to 62 7hb
N l
Sky ADSL2+ 7.0Mb to 8 8Mb 6.9Mb to 8.7Mb
TalkTalk ADSL2+ 7.1Mb to 5.0Mb T1Mb to 5.0Mb
Discover the fruth about
Plusnet ADSL2+ 8.4Mb to 10.6Mb 82Mb to 10.4Mb switching to us
Tell me more
Karoo ADSL2+ 8.5Mb to 10.6Mb 8.8Mb to 10.6Mb
.
Allaverage download speed data comes from Ofcom's review of UK broadband speeds published in August 2013, based on One famlly’

Ofcom May 2013 test results. Speeds tested over a 24 hour peried through a wired connection for one PC. Customers may
experience slower speeds when multiple devices are connected or when using broadband wirelessty.

all connected

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved.

“the fastest”, “four times” &L \oZ=RIRI-FIFL T. OfcomD &t
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“Average download speeds” cBL Tl&. OfcomDEHRMICE AT, 95%MD
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T4x faster claim: Ofcom’s review of UK broadband speeds published in August 2013, based on Ofcom May 2013 test results. Virgin Media vs regular
broadband (ADSL2+ over 10Mb, excludes fiore products) 24hr average speed of 6.5Mb.

~8x faster claim: Ofcom's review of UK broadband speeds published in August 2013, based on Ofcom May 2013 test results. Virgin Media vs regular
broadband (ADSL2+ over 10Mb, excludes fiore products) 24hr average speed of 6.5Mb.

°13x faster claim: Ofcom’s review of UK broadband speeds published in August 2013, based on Ofcom May 2013 test results. Virgin Media vs regular
broadband (ADSL2+ over 10Mb, excludes fibre products) 24hr average speed of 6.5Mb

TAverage broadband speed data: All average download speed data comes from Ofcom's review of UK broadband speeds published in August 2013,
based on Ofcom May 2013 test results. These ranges reflect the speeds that would be achieved 95 times out of 100 if the exercise was repeated with
different panellists. Ifthe range of two operators overlap, then these operators offer comparable performance. They are not a description of the range of
speeds actually measured. Speeds tested over a 24 hour period through a wired connection for one PC. Customers may experience slower speeds
when multiple devices are connected and using broadband wirelessly.

#UK's fastest broadband: Fastest download speeds widely available to consumers according to 2013 Ofcom report. Ofcom's review of UK broadband
speeds published in August 2013, based on Ofcom May 2013 test results. Virgin Media vs major UK ISPs (average download speeds).
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2.2. L INFORMATION DU CONSOMMATEUR

L’ARCEP meéne, depuis plusieurs années, une action globale en matiére de disponibilité et de qualité
ofterte par les opérateurs (services mobiles, services de renseignements, service universel) et
d’amélioration de I'information des consommateurs sur la qualité des services en leur donnant des
éléments de comparaison. Des orientations figurent notamment dans les « propositions et
recommandations pour améliorer les offres faites aux consommateurs de services de communications
électroniques et postales » publiées en février 2011 (propositions n°1 a 3 et n°13 a 15).

Pour que le consommateur puisse exercer un choix libre et éclairé, il doit pouvoir disposer dune iﬁ E%ﬁ‘ﬁ Eb\oﬂﬂ ﬁt’:;g#! E-a- %t__ &)L:‘

information la plus compléte et transparente possible sur les offres disponibles sur le marche, en — . s . o

. . g ey r - I3 e L = L
particulier la disponibilité géographique des services proposés par les opérateurs et leurs / bb\upt<ﬁﬂﬂ Iia)lﬁ(l‘ E#ﬁﬁ‘%;
caractéristiques.

L’information du consomimateur est ainsi I'un des leviers importants de la concurrence dans les

marchés des communications électroniques. En matiére de couverture mobile, elle est également \\ iﬁﬁ%a}lﬁgﬁli‘ fﬁiﬁd}ﬁﬁg‘:j‘sb \TE;

d / > > 1155 . d d

de meilleure qualité pour conquérir des abonnés, et conftribue mcidemment a répondre a des
préoccupations d’aménagement numeérique du territoire.

Les travaux de I’ARCEP visent donc a fournir au consommateur des outils lui permettant d’évaluer la
disponibilité des services et leurs performances. Le premier outil d’information pour le consommateur
est la publication, sur les sites internet respectifs des opérateurs mobiles, de cartes géographiques
interactives permettant de rendre compte de D'accessibilité aux réseaux sur le territoire, avec des
distinctions possibles entre les services et les technologies.

L’ ARCEP meéne également un travail constant sur I’information du consommateur par 1’intermédiaire
d’enquétes réguliéres sur les réseaux et la publication des résultats afférents, tant sur la couverture que
la qualité des réseaux mobiles.

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved. H A7) ARCEP &/ Vf)lxlﬁlﬁ@u:ﬁ:'ﬁ?ﬁ]EZOlZ
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Noembre de mesures

20 F40—
10 P8

o] 5000 10000 15000 20000 25000
Debit kbits/s

wmfwr Bouygues Telecom  smlemFree Mobile Orange France  sm@eeSFR

Téléchargement de fichiers de 5 Mo

Moyenne mesurée  [;RRTITSS MPSSTS Froe Mobile

6 458 mesures 1621 mesures 1604 mesures 1532 mesures 1601 mesures
Taux de fichiers de 5 Mo regus 93.3% 93,3% 2% 96.0% 92,5%
i )
Prévision stolistigoe 0,6% 1,2% 14% 0,9% 1,3%

Débit de données atteint pour 90% des
fichiers envayés
Débit de données atteint pour 50% des
fichiers envayes
Débit de données atteint pour 10% des
fichiers envoyés

953 kbit's 1134 kbit's 2123 kbit's 1190 kbit's

3 260 kbit/'s 3774 kbitis 7 057 kbit’'s 3 484 kbit/'s

11381 kbitls 6394 kbitis 10 078 kbit/s 9 733 kbit/s

Performances mesurées sur le lien descendant, toures situations confondues (intérieur et extérieur des
bdrtiments), avec le terminal offrant les performances maximales, dans les agglomérations de plus de
10.000 habitants (enquéte de qualité de service ARCEP 2012)

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved.
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Measuring Broadband America

Measuring Broadband America is an ongoing, rigorous nationwide study of consumer

program developed out of a recommendation in the National Broadband Plan (NBP) to

improve the availability of information for consumers about their broadband service

broadband performance in the United States. The Measuring Broadband America r7E—PI(’/l{ﬂ'—tzwiﬁggwrcwwlﬁﬁwﬂm||Ea)u§ 1

National Broadband Plan, Chapter4, “Broadband Competition and Innovation Policy, Networks” &Y 351

Transparency in the Retail Broadband Market

Collecting better data and allocating spectrum are only the first steps in driving competition. Putting more information in the hands of consumers is a proven
method to promote meaningful competition and spur innovation, both of which will generate more and better consumer choices. If customers make well-
informed choices, companies will likely invest in new products, services and business models to compete more aggressively and offer greater value.

For example, the U.S. Environmental Protection Agency’s miles-per-gallon (mpg) label for cars encouraged automakers to improve fuel economy and design. That
in turn helped boost average auto mileage in the United States from less than 15 mpg in 1975 to more than 25 mpg in 1985.57 Or to take another example, the
nutrition label by the U.5. Food and Drug Administration (FDA) has proven both useful and flexible. For example, when the negative health impact of trans fats
surfaced, the FDA changed the nutrition label. It supplied the most current and important information to consumers and helped jumpstart the introduction of a
wave of healthier food products.>2 With more consumers obtaining information on line, the concept of a label should evolve.

Fixed broadband consumers, however, have little information about the actual speed and performance of the service they purchase.3? Marketing marerials
typically feature “up to” peak download and upload speeds, although actual performance experienced by consumers is often much less than the advertised peak
speet:!.s4 This disparity confuses consumers and makes it more difficult for them to compare the true performance of different offers. That hinders consumer
choice and competition. It also reduces incentives for service providers to invest in better performing networks. Consumers need more information about the
speed and overall performance® of the services they receive and of competitive offers in their area, and about the gap between actual and advertised speeds and
the implications of that difference.

Some providers have added information in advertisements and other communications about what applications different broadband offers will support. But the
lack of standards makes it nearly impossible for consumers to compare providers and their offers. For example, describing a specific broadband offer as capable
of supporting an application such as video may not be enough to ensure that all consumers clearly understand the capabilities of the offer, as there are many
different types of video (e.g., varying standard and high-definition formats and compression techniques).
LI BN Al

TUTU MCOCUr i iiiStitute; EtUr 7 Tighits Teseiveur

NEBEEHVELIMERZBRIZEN. FrUTPRILT O
BEH. A/N—2a & RESEDIILICOEDS

HiFT) http://imww.fcc.gov/imeasuring-broadband-america/mobile
http://www.broadband.gov/plan/4-broadband-competition-and-
innovation-policy/
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The all-new
Sprint network

We are always working to improve the Sprint network so that you can X

Nationwide

improvements
Across the country, we are
enhancing our nationwide
3G netwaork, tower by
tower, to give you better
senice than ever. When
completed. you can expect
to experience stronger
signals, fewer dropped
calls and mare.

ml Copyright (C) 2013 Nomura Research Institute, Ltd. All rights reserved.

What's happening in
your neighborhood?
Select a city:

Or, enter a location:

generation of
1 LTE network

4GLTE

We've been expanding our 4G LTE network with the goal of providing faster data speeds in more places where customers use their
mobile devices. Check out the markets across the country where we have launched 4G LTE.

This all-new network will power blazing-fast data speeds so you can quickly email, browse, surf, download, stream and share files.

See current 4G LTE coverage.

Download

4G LTE
6.8 Mbpe

le]

-
600 Kbpe-1.4 Mbpe

Peak speeds may not apply to all markets. Actual speeds may vary.

Gearing up for the Sprint Spark revolution

Sprint Spark is a powerful, enhanced LTE network capability that incorporates three bands of LTE to create a revolutionary tri-band
experience. You can look forward to unprecedented data speeds and a stronger in-building signal as the rollout continues. Find more
information on how Sprint Spark brings to life a new wave of applications and innovations.

Coverage Capacity Speed Spectrum Customer Experience
The super-high-speed capability offers
up to 50-60 megabits per second peak
speeds today compared with peak
speeds of up to 25 Mbps on 4G LTE.
25 Mbps 50-60 Mbps
4G LTE Sprint Spark

Sprint Spa rk'

SprintSpark( F+ V77 5)5 —a 8t )
IcBITEEL., BIFTEIRARELZSLH

HFF) http://network.sprint.com/
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