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Section 1

1 Summary
1.1

In November 2011 Ofcom published the first Communications Infrastructure Report 1.
This report was published pursuant to section 134A of the Communications Act 2003,
which gives Ofcom a duty to report every three years to the Secretary of State for
Culture, Media and Sport (DCMS) on the state of the UK’s communications
infrastructure.

1.2

As we indicated last year, the UK’s communications infrastructure is changing quickly
as a result of rapid developments in consumers’ use of communications services and
the resulting investment by operators. This update highlights some of the most
notable changes over the past year including the:
•

Growing availability and take-up of superfast broadband;

•

Rising use of mobile internet services; and

•

Completion of digital TV switchover.

Current generation fixed broadband
1.3

Current generation broadband is available in close to 100% of premises in the UK.
Overall take-up of fixed broadband services is now around 71% of UK premises.

1.4

The Government is committed to ensuring that, by 2015, almost all premises in the
UK will be able to access a basic broadband service of at least 2Mbit/s, through the
Universal Service Commitment (USC). We have seen significant progress to this
target over the last year, and expect this to continue:

1.5

•

We found that 10% of all UK connections had fixed broadband speeds of less
than 2Mbit/s this year, a significant improvement on the 14% recorded last year.

•

Many consumers now have the option to switch to superfast services to improve
their speeds, and others could improve their speeds by addressing in-home
wiring issues. Together, these actions could go a long way to delivering the
Government’s ambition. For those still unable to receive 2Mbit/s via a fixed
network, other technologies are becoming available, such as satellite broadband
and 4G mobile broadband.

We found, however, that broadband speeds seem to be a significant constraint on
how much data consumers can use on the internet. Specifically, we found that the
amount of data downloaded and uploaded by consumers increases steadily as
broadband speeds rise, up to around 8Mbit/s, at which point it remains essentially
constant until speeds are reached where ‘superfast’ services are being used. It is
likely that this is caused by consumers with broadband speeds of a few MBit/s being
deterred from using data hungry services such as high definition internet TV or large
file downloads.

1

http://stakeholders.ofcom.org.uk/binaries/research/telecoms-research/bbspeeds2011/infrastructurereport.pdf
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1.6

It is widely recognised that targets such as the USC need to evolve over time if they
are to remain effective. The data we have published here suggests that it may be
appropriate to consider increasing the USC target in due course. The practicality and
timing of such a change must clearly take account of affordability, though we note
that there are a number of developments in wireless and fixed line technologies
which could help reduce the costs of delivering an increased commitment.

Superfast fixed broadband
1.7

Superfast broadband (SFBB) is now available from commercial providers to 65% of
UK premises. A growing number of consumers are replacing their existing broadband
services with superfast services: approximately one in ten broadband connections
are now superfast, with 7% of premises taking such services.

1.8

It has been recognised for some time that the availability of superfast broadband in
the ‘final third’ of the country will depend not just on activity by commercial operators,
but also on appropriately targeted public funding. One of the first such initiatives to
come to fruition is in Northern Ireland, and we have used this DETI-funded
programme as a case study. We find that it has resulted in SFBB availability of 95%,
and take-up of 11%. Similar results should be delivered elsewhere in the country as
the procurement programme being managed by BDUK progresses.

1.9

The UK’s average broadband speeds have been rising as a result of this accelerating
take-up of SFBB and the average speed now stands at 12.7Mbit/s, an increase of
69% from the 7.5Mbit/s recorded in 2011.

1.10

Driven primarily by increased consumption of internet delivered video based
services, consumers are using more data than ever: on average, residential fixed
broadband customers are using 23GB of data per month (up by 35% from 17GB in
2011).

Mobile services
1.11

As more people use smartphones and access the internet through them, mobile data
use has risen rapidly. Total data volumes over mobile broadband have more than
doubled over the past year, with an average of 246MB of data consumed for every
active SIM. Although the absolute levels of data carried over mobile networks are
still much lower than for fixed networks, the growth rate of mobile broadband is much
higher, and the commercial launch of 4G mobile services in the UK is likely to
accelerate this further.

1.12

Mobile broadband coverage continues to improve. The number of UK premises that
cannot receive a 3G signal (and are therefore in a 3G ‘complete not-spot’) has fallen
to 0.9% from 1.2%, while the number of premises that can receive a 3G signal from
all mobile operators has increased to 77% from 72%, thanks in part to the
deployment of 3G mobile services using 900MHz spectrum.

1.13

But there remain households that cannot receive mobile coverage even for voice
services: we estimate that 0.3% of premises are in ‘complete not-spots’ (they have
no 2G mobile coverage) while 6.1% of premises are in ‘partial not-spots’ (they are not
served by all the operators). The Government 2 has committed £150m through its
Mobile Infrastructure Project (MIP) to improve mobile coverage in areas where it is

2

2

http://www.culture.gov.uk/what_we_do/telecommunications_and_online/8757.aspx
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currently poor or non-existent, potentially addressing up to 75% of the premises in
the complete not-spots.
1.14

We also found that many households are using femto cells to improve their in home
coverage. Femto cells are small mobile basestations which provide a mobile signal in
the home and to the mobile networks using an existing fixed broadband connection.
Over 207,000 femto cells have been deployed.

1.15

For the first time, we asked the biggest fixed and mobile operators about the public
Wi-Fi hotspots they manage. Collectively, they provide over 16,000 Wi-Fi hotspots in
locations such as cafés, restaurants, trains, pubs, airports and London Underground
stations3. However, the data we have gathered suggests that consumers make only
limited use of such hotspots when they are out and about, preferring to use their
mobile network for internet access. This may be due to the complex process which is
often required to log in to such hotspots, and this may change as new technologies
enable more seamless access.

Digital switchover and digital radio
1.16

The process of digital TV switchover that began in November 2007, when the
analogue terrestrial TV signal in Whitehaven, Cumbria was switched off and replaced
with digital television, was completed on 24 October 2012 in Northern Ireland when
the UK’s final analogue TV signals were extinguished. Due to the extensive planning
and co-operation put in place by the Government, Ofcom, Digital UK, broadcasters,
transmission providers and others, the process of digital switchover has passed
smoothly; so smoothly, in fact, that it has been little commented upon. It is a
landmark moment nonetheless.

1.17

Virtually every UK household now has access to digital TV, radio and interactive
services, leading not only to greater choice and competition in TV, but also releasing
highly sought after UHF spectrum that can be used to extend 4G mobile broadband
into most villages, towns and cities in the UK.

1.18

Coverage for DAB digital radio continues to grow. Over the past year, the BBC has
improved the coverage of its national multiplex, extending their indoor coverage to
94% of the UK population, and is working towards a target of 97% of households by
March 2017. In June this year, the Government, commercial multiplex operators, the
BBC, Arqiva and Ofcom signed a memorandum of understanding on the funding to
extend local DAB coverage to match existing FM coverage.

Ofcom interactive maps and data
1.19

We have published updated interactive maps on our website that provide more
detailed information on the coverage of fixed and mobile networks in different parts of
the country:
http://maps.ofcom.org.uk

1.20

3

We have also made available for download detailed information on the availability of
fixed SFBB across the UK and the current speeds received.

Excluding BT’s ‘FON’ hotspots that utilise existing residential and business wireless access points

3
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Update to original report
1.21

This is an update to the original report published on 16 November 2012.
Amendments have been made to references to some of the 3G coverage data
published in the 2011 Infrastructure Report. Following the identification of errors in
the 3G data published in 2011, the errors have been corrected and an updated
version of the report is available on the Ofcom website.

UK infrastructure dashboard
1.22

In our report last year, we defined a dashboard to allow us to establish a time series.
We have updated this for 2012. The data primarily relates to a one month period
starting in mid June 2012.

Figure 1 – UK infrastructure dashboard 2012

UK network coverage
Fixed telephony (PSTN)
Coverage of fixed line telephony

100% of premises

Fixed broadband
Coverage of broadband at 2Mbit/s or more

89.9% of existing connections

Coverage of superfast broadband

65% of premises

Mobile 2G (outdoor)
Premises served by all operators

93.6% of premises

Premises not served by any operator

0.3% of premises

Geographic area coverage by all operators

58.8% of land area

Geographic area not served by any operator

12.8% of land area

Mobile 3G (outdoor)
Premises served by all operators

77.3% of premises

Premises not served by any operator

0.9% of premises

Geographic area coverage by all operators

19.9% of land area

Geographic area not served by any operator

24.3% of land area
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Digital terrestrial television
Households served by three multiplexes
(public service broadcasting channels)

99%

Households served by six multiplexes
(all digital terrestrial television channels)

90%

Digital radio
Households served by BBC national multiplex

94% of households

Roads served by BBC national multiplex

83% of roads

Households served by the national
commercial multiplex

85% of households

Roads served by the national commercial
multiplex

70% of roads

Capacity (for June 2012)
Fixed broadband
Average fixed broadband modem sync speed

12.7Mbit/s 5

Total data throughput 4 on residential fixed lines

484,000,000 GB

Average data throughput per residential connection

23 GB

Mobile
Total number of active mobile connections6

81.7 million

Total mobile data throughput

19,700,000 GB

Average mobile data throughput per connection

0.24 7 GB

4

Total throughput includes downloads and uploads
For the first time the average sync speed includes SFBB lines as there is now a significant take up
of superfast services.
6
In Ofcom’s annual Communications Market Report (http://stakeholders.ofcom.org.uk/market-dataresearch/market-data/communications-market-reports/cmr12/), we reported that 92% of the UK adult
population use or own a mobile phone. Therefore around a third of the mobile connections are used
by adults with more than one active mobile device.
7
In last year’s report we reported on the average mobile data throughput per 3G connection,
therefore this figure is not directly comparable to that published in last year’s dashboard (which
includes active 3G and 2G SIMs). Average data use per connection for March 2011 was 0.11 GB.
5

5
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See Annex 1 for details of how each metric is calculated and what it represents.

Traffic management
1.23

1.24

One of the overall themes of this report is that Communications Providers (CPs) are
investing more in fixed and mobile broadband infrastructure and technologies. In this
update we have also looked in detail at a number of related developments that may
affect the customer experience, and/or the capability of the network to meet their
expectations, in particular:
•

traffic management practices; and

•

internet interconnection.

We said in our statement on Net Neutrality 8 that we would use this Infrastructure
Report to monitor the use of traffic management practices, and consider whether
they are consistent with the principles which we set out in our statement. Our view of
the current position is that:
•

There are currently no substantive concerns in relation to the traffic management
practices used by fixed ISPs.

•

Some mobile operators are blocking some services, such as Skype’s VoIP
service. This is a concern, but our current view is that competition between
operators should be an effective means of addressing it, as long as consumers
are made aware of these practices. We have not identified any traffic
management practices which are in use by mobile operators and which are not
publicly reported.

Network resilience
1.25

8

6

Operators are required to report to Ofcom any significant incidents which affect the
availability of their networks and services. This is a new requirement, introduced in
May 2011, and we are publishing the first full year of reported incidents this year. The
majority of incidents reported to Ofcom affect a relatively small number of customers
for a short period of time. We will continue to monitor these incident reports to
investigate whether there are any trends over time in the nature of these outages.

http://stakeholders.ofcom.org.uk/binaries/consultations/net-neutrality/statement/statement.pdf
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Section 2

2 Introduction and background to the report
2.1

Under the Communications Act 2003 9 (‘the Act’) (as amended), Ofcom is required to
submit a report to the Secretary of State every three years, describing the state of the
electronic communications networks and services in the UK. We published the first
report in November 2011.

2.2

As we are reporting on some rapidly changing areas, in our first report we noted that
we would provide an update to some of the data this year. In particular, in this update
we are focusing on areas which have changed significantly since the previous report
or are areas of particular interest to Government.

2.3

Given the rate of change in the areas covered in this report, we see merit in providing
a further update next year and on a continuing annual basis as rapid market and
technology changes continue. We will engage with operators over the coming
months to discuss our proposed approach and consequent information needs.

2.4

We have not updated some topics that are in a similar state to that reported last year;
these include passive infrastructure sharing, wholesale network access, the use of
spectrum and the capacity of fixed and mobile voice networks.

Approach and context
2.5

This report consists of data already held by Ofcom and additional data gathered from
the largest operators in each sector. Where possible we have re-used data already
submitted to Ofcom by industry, in order to minimise the input required from
stakeholders. We have also used other reliable data sources, such as direct
consumer research findings where appropriate. Data sources and analysis
methodologies are summarised in Annex 1. Where new information has been
collected, this is for June 2012.

2.6

In the fixed-line market, we gathered data from the communications providers (CPs)
which together comprised over 80% of that market. We collected data from all the
mobile network operators. The operators are listed in Figure 2.

Figure 2 - Providers, networks and services within scope of the Infrastructure Report
Name of provider

Types of network or service

BT

Fixed telecommunications infrastructure: voice and broadband

Everything Everywhere

Mobile telecommunications infrastructure: voice and broadband,
fixed broadband services

KCOM

Fixed telecommunications infrastructure: voice and broadband
(Hull only)

O2

Mobile telecommunications infrastructure: voice and broadband,
fixed telecommunications infrastructure: broadband services

Sky

Fixed telecommunications infrastructure: voice and broadband
services,

9

http://www.legislation.gov.uk/ukpga/2010/24/section/1
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TalkTalk

Fixed telecommunications infrastructure: voice and broadband
services

Three

Mobile telecommunications infrastructure: voice and broadband,

Virgin Media

Fixed telecommunications infrastructure: voice and broadband,

Vodafone

Mobile telecommunications infrastructure: voice and broadband

2.7

Data were gathered over a 30 day period in the middle of June 2012.

Publication of data
2.8

We have updated the maps on our website (http://maps.ofcom.org.uk) to reflect the
new data in this report. In addition, for the first time we have included the take up of
superfast broadband (SFBB) in each Local Authority region. As in 2011, the
underlying data for the maps is also displayed on the website, and is available for
download.

2.9

We are also publishing a more detailed set of data on fixed broadband and SFBB
availability. For each postcode, this notes whether there are any sub-2Mbit/s
broadband lines, the average sync speed 10, the median sync speed and the
maximum sync speed. We hope this information will allow local authorities to analyse
the provision of broadband and SFBB in their region, to support their Local
Broadband Plans (LBP) and roll-out support initiatives. The data presented in this
report is a snapshot view of the UK communications infrastructure in June 2012. The
state of some networks may have changed since then.

2.10

We welcome comments from stakeholders on the data included in this year’s report.
Please contact us at infrastructurereporting@ofcom.org.uk.

Outline of this report
2.11

10

The rest of this document reports on each type of network, on matters relating to
coverage, capacity, infrastructure sharing, wholesale services, use of spectrum
(where appropriate) and future developments.
•

Section 3 reports on fixed networks

•

Section 4 reports on mobile networks and Wi-Fi hotspots

•

Section 5 reports on broadcast networks

•

Section 6 summarises the plans for resilience and reported availability of the
networks and services

•

Section 7 reports traffic management, both within a CP’s own network and the
management of interconnection traffic

The average maximum speeds of existing broadband connections. Speeds achieved in the home
will be slower. See paragraph 3.38 for a more detailed explanation.
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Section 3

3 Fixed broadband networks
Overview
3.1

Broadband services are now available in close to 100% of premises in the UK. We
estimate that 71% of UK premises take up a broadband service provided over a fixed
line network.

3.2

These networks provide a physical connection to each end user, connecting a
modem in the customer’s home with the Internet Service Provider’s (ISP) equipment
in a nearby street cabinet, local telephone exchange or cable head-end. Services
are typically provided over copper wires running from telephone exchanges (known
as the ‘local loop’) or via cable TV networks. In recent years there has been
significant deployment of Fibre to the Cabinet (FTTC) and limited deployment of
Fibre to the Premises (FTTP) technologies, which take optical fibre closer to the enduser, thereby increasing broadband speeds.

3.3

Openreach (part of the BT Group) operates the local loop in most of the UK, with the
exception of Hull where Kingston Communications (KCom) is the sole provider.
Virgin Media is the largest operator of Hybrid Fibre Coaxial (HFC) cable networks in
much of the UK, with Wight Fibre providing cable services on the Isle of Wight and
Small World Cable providing services in north west England and south west
Scotland. There are a number of smaller scale superfast broadband (SFBB) 11
deployments in other parts of the country (see Annex 2).

3.4

Improving the coverage and capacity of these fixed access networks is the subject of
significant private investment by BT, Virgin Media, KCom and a number of smaller
infrastructure providers. It is also a key Government policy aim, supported where
necessary with public funding. Government has an objective of ensuring that at least
90% of households have access to SFBB by 2015, and it has made a Universal
Service Commitment (USC) that virtually all homes should be able to receive at least
2Mbit/s.

3.5

Where SFBB services are available we have seen encouraging take up figures. For
example, Northern Ireland with 95% premises coverage of SFBB, the highest of the
four nations, also has the highest SFBB take up, with 18% of broadband connections
served from SFBB networks. We explore the nature of network coverage and
performance in Northern Ireland, which has been stimulated by early targeted
Government and EU funded intervention in more detail later in this section.

Consumer context
3.6

Since our first Infrastructure Report in November 2011, we have seen a rapid
increase in the average speeds of fixed access connections and increased
availability and take-up of SFBB. These improvements reflect the private and public
investment being made in these networks as well as technological improvements.
Virgin Media is part-way through a programme of upgrading all its customers to
higher speed packages at 20, 30, 60 and 120Mbit/s and Openreach has introduced

11

Ofcom defines superfast broadband as connection with downstream speeds of 30Mbit/s or more. In
this report a network is described as a SFBB network if it can provide SFBB speeds, however, for
some technologies (e.g. FTTC/VDSL) not all connections will be able to achieve SFBB speeds.

9
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new VDSL 12 technology that now allows speeds of up to 80Mbit/s on FTTC lines, and
300Mbit/s on FTTP lines 13; these are being exploited by BT Retail, TalkTalk, BSkyB
and a number of other retail providers. These speed upgrades and new service
options, combined with increased take up of SFBB services, have helped to raise
overall broadband speeds in the UK.

Broadband coverage
Current generation broadband services
3.7

Broadband is available from virtually every telephone exchange in the UK, although
the ability to receive a service at a given property is dependent on the length and
quality of the telephone line.

3.8

We have estimated the number of premises that are unable to receive current
generation broadband. In order to do so, we have analysed postcode level data
provided by the major ISPs to identify those postcodes which do not appear to have
any broadband customers and where SFBB is not currently available.

3.9

Figure 3 shows the breakdown of these possible not-spots by nation. Our estimates
are based on the total residential and small business premises in postcodes where
our data indicates no broadband connections, adjusted by the probability that each
premise would like a broadband service and that our data may be incomplete (e.g.
broadband may be provided by an ISP from whom we did not collect data, or the
premises may be missing from the data we received).

Figure 3 – Premises in potential broadband notspots14
Premises in potential
broadband notspots
England

1.3%

Scotland

1.7%

Northern Ireland

0.6%

Wales

1.8%

Total UK

1.3%
Source: Ofcom/operators

3.10

We have made available a list of postcodes for which our data suggest there are no
broadband customers, to allow interested parties to undertake their own analysis and
investigations (see paragraph 2.9).

3.11

It should be noted that, where broadband is not available via fixed access networks,
customers may have access via other technologies such as satellite and mobile

12

Very-high-bit-rate Digital Subscriber Line - A high speed variant of DSL technology, which provides
a high headline speed through reducing the length of the access line copper by connecting to fibre at
the cabinet.
13
http://www.superfast-openreach.co.uk/the-big-build/the-power-of-fibre.aspx
14
The percentages given are the likely upper limit for the potential number of premises using the
methodology described. In practice the actual percentage of premises in ‘notspots’ may be
considerably lower.
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services. There are also a number of local community schemes in areas which are
underserved by national operators (which are not reflected in the data we hold).
Consumers who are unsure whether broadband is available at their home should
contact their preferred ISP or visit its website.

Availability of 2Mbit/s broadband
3.12

While fixed access broadband is available to the vast majority of premises, due to the
way broadband is delivered (using xDSL technologies) speeds vary significantly,
primarily due to line length and quality 15. To illustrate this, Figure 4 shows the
distribution of modem sync speeds 16 in the data we have collected from ISPs. While
the theoretical maximum speed of ADSL2+ connections is 24Mbit/s, 61% of
customers have speeds less than 10Mbit/s.

9%
8%
7%
6%
5%
4%
3%
2%
1%
0%
0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24

Percentage of ADSL2+ Connections

Figure 4 – Distribution of modem sync speeds for ADSL2+ connections

Modem Sync Speed (Mbit/s)
Source: Ofcom/operators
3.13

Figure 5 shows the distribution of modem sync speeds for connections operating
below 2Mbit/s 17. It can be seen that the lower speed lines are reasonably evenly
spread across the 0Mbit/s through to 2Mbit/s range.

15

The speed of copper based xDSL broadband services decreases with increasing length of the
copper line
16
This is a measure of the capacity of a broadband connection. See Annex 1 for an explanation of
how these speeds are measured.
17
We include any ADSL/ADSL2+ modem sync speed below 2.2Mbit/s in our assessment of sub
2Mbit/s broadband as some data is used in protocol overheads and is therefore not available to the
end user.
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Figure 5 – Distribution of ADSL connections operating below 2.2Mbit/s

Percentage of Connections

16%
14%
12%
10%
8%
6%
4%
2%
0%
0-0.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2 1.2-1.4 1.4-1.6 1.6-1.8 1.8-2.0 2.0-2.2

Download Sync Speed (Mbit/s)
Source: Ofcom/operators
3.14

Government is committed to ensuring that virtually every home in the UK has access
to a broadband service providing speeds of at least 2Mbit/s by 2015 – known as the
Universal Service Commitment (USC). Figure 6 shows the percentage of all fixed
broadband connections operating at less than 2Mbit/s as of June 2012. Across the
UK, 10% of connections are not achieving the USC target; this is down from 14% in
2011, and represents a significant improvement.

Figure 6 – Connections operating below 2Mbit/s
Percentage of connections
receiving less than 2Mbit/s
2011

2012

England

14%

10%

Scotland

13%

10%

Northern Ireland

23%

15%

Wales

19%

15%

Total UK

14%

10%
Source: Ofcom/operators

3.15

Much of this improvement is likely to be due to the increasing availability of SFBB
services, where such services are available, their adoption will result in a rapid
reduction in the number of lines with sub 2Mbit/s performance.

3.16

Even where SFBB is not available, significant improvements are possible based on
consumer ‘self-help’. This is because the line-speed provided by xDSL technologies
does not just depend on line length; variations in the quality of the in-home
installation can also affect performance. For example, incorrectly installed ADSL
filters or faulty telephone wiring within the home can reduce speeds. These faults can

12
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often be corrected by the consumer, increasing speed without the need for major
infrastructure upgrades.
3.17

As an illustration of these various effects, we note that KCom has undertaken a
programme of work, including upgrades to SFBB in some areas, to ensure that all
customers have the opportunity to receive a broadband service of 2Mbit/s or more 18.
Our analysis of the KCom lines shows that 14% of the customers currently receiving
less than 2Mbits/s live in a postcode where SFBB is available. A further 85% live in
postcodes where the average speed is more than 2Mbit/s, suggesting that
addressing in-home wiring issues could improve their speeds. Only 1% live in
postcodes where the average speed of all connections is less than 2Mbit/s.

3.18

Repeating this analysis at a national level indicates that the 10% of UK connections
currently receiving less than 2Mbit/s could be reduced to just 2% if improvements
were made to their connections. While there are limitations to this approach 19, it
suggests that many consumers may benefit from addressing in-home faults or
moving to SFBB.

3.19

While there may be significant improvements across the UK from ‘self help’ and
SFBB, the analysis does suggest that alternative technologies or network upgrades
may be required to achieve the USC commitments in full. Premises with poor fixed
access broadband may be able to receive improved services via mobile broadband,
satellite broadband or local initiatives such as those listed in Annex 2.

3.20

In addition to our analysis of the scale of delivery of the 2Mbit/s USC, we have
analysed the correlation between the speed of broadband connections and the
amount they are used. This analysis indicates that slower connections may be
constraining end user activity and, consequently, the USC may need to evolve if the
policy intention of delivering “effective broadband access” is to be maintained. See
paragraph 3.45 below for more details.

Availability of SFBB
3.21

We have defined SFBB services in this report as those that provide a line-speed of at
least 30Mbit/s. This is consistent with the definition used by the European
Commission. An alternative definition of SFBB, which we have used in some
previous publications, is a service which provides a line-speed of 24Mbit/s or more.
Due to the very small proportion of VDSL lines that operate between 24Mbits/s and
30Mbit/s (approximately 3%) the difference in reported SFBB take-up if the 24Mbit/s
definition was adopted here would be very small.

3.22

It should be noted that not all broadband connections provided by SFBB networks
will necessarily achieve speeds of 30Mbit/s or more. In particular, the speed
achieved on a given line using FTTC/VDSL technology will depend on the length of
the copper connection to the consumer’s premises. Our analysis indicates that over
88% of current FTTC/VDSL connections have modem sync speeds of 30Mbit/s or
more. In this report, when we report on SFBB take-up, we report only on these lines.

18

Localised and transient network issues can still affect speeds, and achieving 2Mbit/s may require
the customer to address in-home wiring issues.
19
Some postcodes bridge telephone exchange or telephone cabinet boundaries and therefore
customers’ line lengths may differ widely. Some postcodes are geographically large and hence
speeds could vary from one end to the other.
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3.23

Our analysis indicates that 9% of existing FTTC/VDSL connections operate at below
15Mbit/s. BT Retail sells services on these lines under the BT Total Broadband brand
(i.e. not BT Infinity).

3.24

The number of premises that have the option of subscribing to a SFBB service has
increased since last year thanks primarily to the continued roll out of Openreach’s
FTTC network. Figure 7 shows the availability, by nation, of SFBB services based on
network coverage information provided by Virgin Media, Openreach, KCOM and
Wight Fibre.

Figure 7 – Availability of SFBB services by nation
Percentage of premises with
access to SFBB services
England

68%

Scotland

45%

Northern Ireland

95%

Wales

37%

Total UK

65%
Source: Ofcom/operators

3.25

It should be noted that these figures are not directly comparable to those published in
last year’s report as we have refined the measurement methodology. Last year we
reported FTTC coverage by considering the number of premises within the footprint
of an FTTC-enabled telephone exchange. At the same time, we noted that typically
10-20% of premises in these areas would be connected to cabinets which were not
upgraded or were on lines that were too long to receive high speed services.

3.26

This year we collected the data at a postcode level and the data represents the total
number of premises that are in postcodes in which one or more premises can receive
SFBB services. This methodology is more accurate, but may slightly overestimate
coverage as not all premises in a postcode will necessarily be able to receive
service. For example, different premises in the same postcode may be served from
different cabinets, and one cabinet might be upgraded while another is not. We have
published the postcode level data we used to estimate SFBB availability on our
website (see paragraph 2.9). Figure 8 shows the postcodes where SFBB is available.
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Figure 8 – SFBB network coverage

Source: Ofcom/operators based on postcode data
3.27

Figure 8 above shows that SFBB roll out is largely concentrated in urban areas,
where it is cheaper to deploy new infrastructure per premise due to the higher
population density.

3.28

Figure 9 summarises the availability of SFBB by the degree of settlement, both for
the UK as a whole, and for each of the nations in the UK. There is currently a
significant disparity in the availability of SFBB services between rural and urban
areas. Whereas 84% of urban premises have SFBB, the figure drops to 65% in semiurban areas and just 19% in rural areas (see Annex 1 for how rural and urban areas
are defined). There are also variations between different nations; for example,
coverage in urban parts of Wales (at 88%) is higher than the average for urban areas
in the UK and urban parts of England.

3.29

The disparity in SFBB coverage between rural and urban areas is due to the fact that
cable broadband is predominantly available in urban and semi-urban areas, and
because BT has prioritised these same areas for roll-out of its SFBB network. This
underlines why the Government has decided to spend £530m to increase the roll-out
of SFBB; most of this additional funding will be used to provide SFBB in semi-rural
and rural areas (see below for details).
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Figure 9 – SFBB coverage in the UK by the degree of settlement
Urban areas

Semi-urban areas

Rural areas

England

85%

69%

17%

Scotland

70%

47%

5%

Northern Ireland

97%

96%

91%

Wales

88%

32%

6%

Total UK

84%

65%

19%

Source: Ofcom/operators

3.30

In addition to SFBB network coverage from Openreach and Virgin Media, there are a
number of other smaller providers of SFBB networks. For example, Wight Fibre has a
cable network passing approximately 20% of premises on the Isle of Wight. A list of
other SFBB networks can be found in Annex 2.

Broadband capacity
3.31

The capacity that ISPs need to provision in their networks is a function of the number
of customers that are connected and the volume of data they use. Our analysis also
indicates that data use can be affected by the speed of the end-user’s connection,
with users on higher speed connections tending to use more data (See paragraph
3.45).

3.32

In assessing the capacity of broadband networks we have therefore considered the
overall take-up of services and the actual speeds received.

Overall broadband take-up
3.33

Overall for the UK, fixed broadband take-up has risen to 71% of premises from 68%
in 2011. For the first time we are reporting on the take-up of SFBB services in
different parts of the UK as well as overall take-up of broadband services. Figure 10
shows take-up by UK nation. Information at a local authority level is provided on the
interactive maps published on our website. It can be seen that just over 10% of
broadband connections are now superfast; in Northern Ireland almost 1 in 5
connections are super fast.

Figure 10 – Fixed access broadband take up
Premises with fixed access
broadband (including SFBB)
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Premises with
SFBB fixed
access

England

72.5%

7.5%

Scotland

66.9%

5.3%

Northern Ireland

63.9%

11.4%

Wales

65.5%

3.9%

Total UK

71.4%

7.3%
Source: Ofcom/operators
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3.34

As Virgin Media continues its programme of increasing the speeds of its customer
lines (and offering 30Mbit/s as its standard service to new customers), Openreach
extends the reach of its network and more ISPs offer SFBB services we expect
strong growth in SFBB take-up in the next 12 months, in line with the experience in
Northern Ireland, where a Government led funding initiative has already delivered
near ubiquitous SFBB availability and higher take-up (see 3.55 for details).

Overall broadband speeds
3.35

Using the data provided by the major ISPs we have calculated the average modem
sync speeds in different parts of the UK. Average speeds vary according to the
technologies available in each area, the relative take-up of services on these
networks and the other factors, such as the average length of the telephone lines.

3.36

The overall average modem sync speed in the UK has increased to 12.7Mbit/s (see
Figure 11) from 7.5Mbit/s in 2011. The increase is due to the network and service
upgrades outlined above 20. Data at a local authority level are available on the
interactive maps published on the Ofcom website (http://maps.ofcom.org.uk). The
average speed of existing SFBB connections is 45.5Mbit/s.

Figure 11 – Average modem sync speeds
Average modem sync speed (Mbits/s)
2011

2012

England

7.6Mbit/s

12.9Mbit/s

Scotland

7.6Mbit/s

12.1Mbit/s

Northern Ireland

6.3Mbit/s

14.4Mbit/s

Wales

6.5Mbit/s

9.9Mbit/s

Total UK

7.5Mbit/s

12.7Mbit/s
Source: Ofcom/operators

3.37

It should be noted that the sync speed information published here is not directly
comparable with speed test data measured on an end-to-end basis by companies
such as SamKnows. In our latest report using data collected by SamKnows we
measured an average speed of 9.0Mbit/s 21.

3.38

The two measurement techniques are complementary:
•

End-to-end measurements determine the network performance from the home to
a typical web-site. They take into account not just the performance of the access
network, but also protocol overheads, core network contention and, in some
instances, traffic management practices. They provide the best available
measure of the consumer experience, since this depends on all the above
factors.

20

We did not include SFBB connections when we calculated average speeds in last year’s report as
there was very limited take up of these services at the time.
21
http://stakeholders.ofcom.org.uk/market-data-research/other/telecoms-research/broadbandspeeds/broadband-speeds-may2012/
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•

The sync-speed provides a direct means of determining the performance of the
access network, as reported by the modems which maintain each broadband
connection. It is also possible in principle to obtain associated diagnostic
information, such as the noise margin, and the number of drop-outs. This
provides a more detailed understanding of access network performance, for
every line in the network rather than just for a sample, thereby providing a better
understanding of the steps necessary to improve performance.

Broadband speeds in rural area
3.39

It is widely recognised that broadband speeds in rural areas tend to be lower than
those in urban areas. On ADSL networks this is due to the fact that telephone line
lengths in rural areas tend to be longer (and hence modem sync speeds lower). The
lower population density in rural areas also increases the costs of deploying SFBB
networks.

3.40

Figure 12 summarises the difference in modem sync speeds in urban, semi-urban
and rural parts of the UK nations.

Figure 12 – Average modem sync speeds in rural and urban areas
Urban areas

Semi-urban areas

Rural areas

England

14.5Mbit/s

13.1Mbit/s

5.8Mbit/s

Scotland

14.7Mbit/s

12.6Mbit/s

5.9Mbit/s

Northern Ireland

18.7Mbit/s

15.2Mbit/s

9.8Mbit/s

Wales

14.9Mbit/s

9.8Mbit/s

4.5Mbit/s

Total UK

14.6Mbit/s

13.0Mbit/s

5.9Mbit/s

Source: Ofcom/operators
3.41

We plan to publish a report early in 2013 investigating in more detail the challenges
of delivering higher speed broadband services in rural areas. This report will include
more detailed analysis of the causal links between broadband performance and such
factors as population density.

Data use
3.42

As in last year’s report, we are using the amount of data downloaded and uploaded
by customers (together with the number of customers) as a proxy for the capacity of
the networks. We do however recognise that other factors, such as traffic
management policies, can vary the relationship between demand for data and
network capacity (see Section 7 for more details on traffic management techniques).

3.43

Figure 13 summarises data use across residential fixed broadband connections. The
average data usage per connection for June 2012 was 23GB. This is an increase of
35% from our previously reported figure of 17GB in March 2011.
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Figure 13 – Fixed broadband data use
March 2011

June 2012

Active broadband
connections

18 million

20.6million

Total data
uploaded/downloaded

311,000,000 GB

484,000,000 GB

Data per connection

17GB

23GB

Percentage of data
transferred between 6pm
and midnight (peak usage
hours)

38%

34%

Source: Ofcom/operators
How big is a GB?
• 1 Kilobyte (KB) – A single page text document is 10KB
• 1 Megabyte (MB) – A song download is 4MB
• 1 Gigabyte (GB) – A two hour film downloaded from iTunes is
1.5GB
• 1 Terabyte (TB) – 1TB will hold 2000 copies of the
Encyclopaedia Britannica
• 1 Petabyte (PB) – Over 13 years of HD video content
(These are approximations; as the size of a media file will depend on
other factors such as the compression standard used and (for video
content) the output frame size.)

3.44

We are publishing average data use per customer at a local authority level for the
first time. This is available for download on our website and on our interactive maps
and is summarised at a national level in Figure 14.
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Figure 14 – Fixed broadband data use, by nation
Nations variation in broadband data traffic in June 2012 (Data
downloaded and uploaded per connection)
England

24 GB

Wales

20 GB

Scotland

22 GB

Northern Ireland

22 GB

UK

23 GB

Source: Ofcom/operators

Impact of connection speed on data use
3.45

Figure 15 shows the average data use per customer for customers on ADSL2+
connections who have an ‘unlimited’ data cap. The maximum speed that can
theoretically be provided over these connections is 24 Mbit/s. Customers have been
grouped based on their modem sync speed.

Average Data Throughput Per
Month (MB)

Figure 15 – Variation in broadband data use for ADSL2+ customers on unlimited
broadband packages grouped by sync speed of the connection

60,000
50,000
40,000
30,000
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0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
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9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24

0

Sync Speed of Access Line (Mbit/s)
Source: Ofcom/operators
3.46

22

The chart indicates that on average, customers with connections below 8Mbit/s use
less data than those on higher speed connections – with those on connections of
less than 2Mbit/s using half the data of those on 8Mbit/s 22 connections.

The number of ADSL2+ connections operating at over 20Mbit/s in the data sample is relatively
small, and so the reported data use for these higher speed connections may be subject to a higher
statistical error and is therefore unlikely to be statistically significant.
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3.47

It should be noted that customers on xDSL services have no control over their sync
speed. Therefore, the variation in data use which we observe is unlikely to be due to
consumers with a low requirement for data usage selecting a low sync speed.

3.48

It is most likely that the variation in data usage is caused by consumers with
broadband speeds of a few MBit/s being deterred from using data hungry services
such as high definition internet TV or large file downloads. Some services cannot be
accessed at all on slow connections (e.g. HD video streaming), others could be
unacceptably slow (e.g. downloading very large files) and some services operate at
lower quality (and hence lower bit rate) on slow lines (e.g. BBC iPlayer, Skype).
However, there is also the possibility that background tasks, such as Peer to Peer
filesharing, may be less active on slow connections and the perceived impact on
consumers’ ‘real-time’ activities may not be as great as the chart might suggest.

3.49

It is widely recognised that targets such as the USC need to evolve over time if they
are to remain effective. The data we have published here suggests that it may be
appropriate in the near future to consider increasing the USC target. The practicality
and timing of such a change must clearly take account of affordability, though we
note that there are a number of developments in wireless and fixed line technologies
which could help reduce the costs of delivering an increased commitment (See 3.70
for further details).

Data use on SFBB connections
3.50

In addition to considering the relationship between connection speed and data use
on slower connections, we have analysed data use on SFBB connections. In June
2012 the average data use for SFBB connections was 49GB. Data from Virgin
Media, which has offered SFBB services for a number of years at a premium price,
also suggest a strong correlation between data use and connection speed.

Average data throughput (GB)

Figure 16 – Variation in broadband data use by Virgin Media customers
80
70
60
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40
30
20
10
0
10

20
30
Package Speed(Mbit/s)

50+

Source: Ofcom/Virgin Media
3.51

We recognise that, unlike customers on slow ADSL lines (who generally have not
actively chosen to have a slow line), the majority of SFBB customers have made a
conscious decision to subscribe to a high speed connection. These customers may
have chosen the connection because they are heavy users of the internet and value

21

2012 UK Communications Infrastructure Report

the benefits that higher speeds provide. This is likely to account for the very high use
witnessed on Virgin Media’s fastest packages.
3.52

While having a SFBB connection will not necessarily increase internet usage
overnight, the rising take-up of SFBB is likely to result in increased data consumption
and may require ISPs to make further investment in backhaul networks and
interconnection.

Heavy internet users
3.53

Although average data use per customer is a useful metric for building a time series,
the underlying distribution of use across a customer base also provides useful
insights. The analysis above explored the relationship between connection speed
and data use. We have also examined the distribution of data use among customers
on similar packages.

3.54

Figure 17 shows the cumulative data use across customers on uncapped ADSL2+
packages from different ISPs’. We find that 10% of customers are using
approximately half of the total data, while 50% of customers use less than 10% of the
total data. We see a similar profile on other packages.

Figure 17 – Cumulative data use across customers on ADSL2+ uncapped packages

Cumulative percentage of total data use
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Source: Ofcom/operators

Broadband in Northern Ireland
Fixed Broadband
3.55

22

Northern Ireland now has the best SFBB availability and take-up in the UK, due in
part to Government intervention. This section summarises these recent
developments, since they may provide insight into how SFBB will develop in other
parts of the UK as the BDUK procurement programme progresses.
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3.56

In 2009 the Department of Enterprise, Trade and Investment (DETI) set a target to
provide broadband access to 85% of businesses in Northern Ireland, with speeds of
at least 2Mbit/s in rural areas and 10Mbit/s in urban area. BT was awarded the
subsequent contract and has invested over £30m of private funding, supported by
over £18m from DETI, the Department of Agricultural and Rural Development and
the EU.

3.57

The programme was completed in April 2011 and exceeded the initial targets.
Northern Ireland now has the highest level of SFBB availability in the UK at 95% of
premises 23, despite having the highest proportion of premises in rural areas (30% vs.
a UK average of 14%). Cable broadband is available in Belfast and Derry, and BT
has deployed FTTC technology across most of the country. Not only is coverage
more extensive than originally planned, the average modem sync speed of FTTC
connection is over 39Mbit/s. Even in postcodes where DETI recognises that provision
of FTTC may be limited 24, the average speed of the existing connections is 27Mbit/s,
compared to an average of just 3Mbit/s for existing ADSL connections.

3.58

For those living beyond the reach of the new fibre networks, DETI continues to
support a scheme to ensure every premise has access to a basic broadband service.
In 2012 DETI engaged OnWave 25 to provide satellite broadband services to those
citizens who are unable to receive 2Mbit/s broadband services via fixed networks.
DETI is currently undertaking further work to explore the extent to which 2Mbit/s
service can be delivered with technologies other than satellite 26.

3.59

DETI and the EU have also sponsored a number of infrastructure pilot projects which
explore different ways to improve communications services. These include a WiMax
based broadband solution developed by North West Electronics and a satellite based
backhaul solution from Avanti which seeks to reduce the cost of mobile networks in
rural areas 27.

3.60

Our analysis shows that 15.3% of existing fixed broadband connections are operating
at less than 2Mbit/s, a significant reduction from the 23% we measured in 2011. We
expect this to fall as more customers switch to fibre based services. Of the 15.3% of
customers who are currently receiving less than 2Mbit/s, the large majority (96%) live
in postcodes where FTTC or cable services are available. For those outside the
coverage of these networks, almost half are in postcodes where the average
broadband speed is greater than 2Mbit/s, suggesting that they may be able to
achieve higher speeds by addressing in-home installation issues.

3.61

In addition to having the highest availability of SFBB services, Northern Ireland has
the highest take up of SFBB services at 11.4% of premises (compared to 7.3%
across the whole of the UK). As a result, average broadband speeds are now
14.4Mbit/s, compared to a UK average of 12.7Mbit/s and have more than doubled
over the past year. Average data consumption in June 2012 was 22GB, comparable
to the UK average of 23GB, whilst the average use per SFBB connection was 44GB.

23

See measurement methodology in Annex 1 for details of how we estimate SFBB availability and
how this has changed since last year (when we reported 97% availability)
24
http://www.detini.gov.uk/postcodes_-_superfast.pdf
25
http://satellite.onwave.co.uk/northern_ireland/remote_broadband_scheme_deti
26
http://www.detini.gov.uk/deti-telecoms-index/deti-telecoms-whats-new.htm
27
http://www.detini.gov.uk/deti-telecoms-index/deti-telecoms-broadband-fund.htm
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Mobile broadband and voice in Northern Ireland
3.62

While 2G mobile coverage in Northern Ireland is comparable with the rest of the UK
(88% of premises have outdoor coverage from all three 2G networks), coverage of
3G services is less extensive.

3.63

Our analysis suggests that only 56% of premises are served by all four 3G networks,
and this falls to just 13% in rural areas. We estimate that 12% of premises are unable
to receive a reliable signal from any 3G operator (35% in rural areas). The growth in
mobile broadband data use between 2011 and 2012 is lower than the rest of the UK.
It is not clear why this is, but we hypothesise that increased adoption of fixed
superfast services may mean that consumers are becoming less reliant on mobile
broadband. There is further analysis of mobile coverage across the UK in Section 4.

3.64

In February 2012, Three and Everything Everywhere announced their intention to
jointly invest £25m in improving the coverage of 2G and 3G networks, with an
ambition to achieve 94% coverage by the end of 2012 28 . We will report on 2G and
3G coverage next year to assess what impact this investment has had.

3.65

As part of the award of spectrum for ‘4G’ (LTE) services, due to be made in early
2013, Ofcom will include a coverage obligation on one licensee to provide 4G
services to at least 95% of premises in each nation by 2017 29. DCMS is currently
running a £150m procurement programme (for the whole of the UK) to reduce the
number of premises and roads which currently do not have coverage for mobile voice
services. This Mobile Infrastructure Project is due to be completed by 2015.
Together, these initiatives will help to ensure that the availability of mobile voice and
data services in Northern Ireland will be more directly comparable with the rest of the
UK.

Northern Ireland as an exemplar for the UK
3.66

The success of the joint private and public investment in Northern Ireland in
communications infrastructure, and the resulting strong take-up of these services, is
a positive indicator of the impact that similar schemes in other parts of the UK could
have. It is evident that Government targets for SFBB and mobile coverage are
achievable if efficient and targeted interventions are made.

3.67

The Government is coordinating local authority broadband interventions through
Broadband Delivery UK (BDUK – part of DCMS). As of 14 September, five local
authorities have awarded contracts to deliver improved SFBB (North Yorkshire,
Rutland, Lancashire, Surrey and Wales). A further nine are expected to award
contracts in the autumn and the remainder by the summer of 2013. The current
status of each local authority project is summarised on the DCMS website 30. Other
counties have implemented programmes outside the BDUK framework; Cornwall
County Council has already contracted BT to improve superfast availability in that
county 31 and in South Yorkshire SFBB services provided via the Digital Region
project are already available to over 80% of premises in the region.

28
29
30

http://www.northernireland.gov.uk/news-deti-130212-foster-welcomes-25million
The overall coverage commitment is 98% of premises.

https://docs.google.com/spreadsheet/ccc?key=0Ah3sVRjT82kKdEltX0lJNjNVWWhNbjBnNGwxeHhq
MHc#gid=0
31
https://www.superfastcornwall.org/
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3.68

If the success of the Northern Ireland scheme can be replicated, the prospects for
extensive SFBB availability by 2015 are good. We await details of the latest local
authority plans to understand whether the 90% SFBB availability target in each local
authority can be achieved with existing FTTC technologies or whether solutions in
which fibre is deployed deeper in the network will be necessary in some areas,
supplemented by wireless solutions in areas where fibre is not economically viable.
In practice, the actual availability achieved will become evident only when the final
outcomes of the procurement process are known, and when we can understand how
the selected network operators intend to meet the targets set.

Other ongoing developments
3.69

Coverage of SFBB fixed services is being extended where there is a clear
commercial case to justify it and is also being supported by Government intervention
to bring about wider economic and social benefits. The Government has set out a
number of initiatives:
•

It has allocated £530m during the current spending review 32 period to stimulate
commercial investment to roll out high speed broadband in rural communities and
to deliver the broadband USC. The status of each local authority project has been
summarised by BDUK 33.

•

It is also investing £150m in ‘super-connected cities’ across the UK 34.

3.70

Cost effective deployment of SFBB beyond the government target of 90% is
becoming a reality due to ongoing developments in technology. Since the publication
of the previous Infrastructure Report advances in a number of techniques and
technologies have taken place that could offer communication providers additional
options for the provision of broadband services. These potential solutions could help
in the provision of high-speed broadband to more remote households as well as
substantially increasing broadband speeds for more typical consumers.

3.71

One such technique under active investigation is the deployment of network
electronics very close to the consumer – normally at the Distribution Point (‘DP’),
typically a telegraph pole or manhole – in order to provide a very high speed service
over the short length of telephone wire to the household. The ‘G.fast’ standard
currently being considered by the ITU is the basis of one such approach 35. The
equipment may be connected to the rest of the network via a fibre-optic link
(commonly known as Fibre To The DP or ‘FTTDP’) or use a wireless backhaul
capability. Power for the equipment could be provided externally or, as is being
developed, ‘back-powered’ from the premises through the existing telephone lines 36.

3.72

Alternative options could include offering short-range wireless access links from
cabinet or pole-top locations to provide high speed broadband capacity to a number
of consumers in and around a small geographic location. These types of network are
already being deployed to offer Wi-Fi in dense urban areas, but could be adapted for

32
33

http://www.culture.gov.uk/news/news_stories/7502.aspx

https://docs.google.com/spreadsheet/ccc?key=0Ah3sVRjT82kKdEltX0lJNjNVWWhNbjBnNGwxeHhq
MHc#gid=0
34
http://www.culture.gov.uk/news/news_stories/8931.aspx
35
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=T09-SG15-111205-TDWP1&source=Editor%20G.fast
36
http://www.uknof.org.uk/uknof21/Maes-Gfast.pdf
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rural deployments, potentially using underutilised radio spectrum currently being
made available by Ofcom as part of its ‘white space’ programme.
3.73

37

We have recently examined whether developments in civil engineering (‘civils’) could
further reduce the costs of infrastructure roll out 37. Less disruptive excavation
techniques and improved fibre jointing techniques along with increased use of aerial
(overhead) cables could reduce the time required for civil work when rolling out new
infrastructure. Such developments may be particularly relevant to the deployment of
fibre access networks in rural areas where such costs tend to be high, particularly
with respect to the number of customers addressed. The report suggested that
developments in civils tended to be evolutionary rather than revolutionary in nature,
but could reduce deployment costs by a material amount, perhaps around 10%.

http://stakeholders.ofcom.org.uk/telecoms/policy/next-generation-access/civils-technology-adoption/
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Section 4

4 Mobile networks and Wi-Fi
Overview
4.1

Currently in the UK, there are two predominant types of mobile network: 2G and 3G.
2G networks use GSM technology and provide voice calls, messaging and low-speed
data services. 3G networks can provide higher-speed data services. LTE services
(commonly known as 4G services) are being launched from this year and will provide
increased capacity and speed for data services.

4.2

There are four Mobile Network Operators (MNOs) in the UK (Everything Everywhere,
O2, Three and Vodafone). Since the merger of T-mobile and Orange in 2010,
Everything Everywhere has continued to operate two retail brands offering 2G and
3G services, although their networks have been consolidated into a single EE
network. Their 4G services, launched on 30 October 2012, are offered under a new
Brand – ‘EE’.

Consumer context
4.3

The proportion of UK households in the UK using a mobile phone has remained
relatively stable. Ninety four percent of UK adults use a mobile phone 38 (compared to
93% reported last year) and 15% of adults live in mobile only households for
telephony 39, the same as last year.

4.4

However, we have seen a significant increase in the use of mobile data (see below) –
resulting from the increasing adoption and use of smart phones and tablets. As
Figure 18 illustrates, over the past few years the number of mobile broadband
connections, 3G enabled tablets and smart phones has grown.

38

Figure 5.55 from 2012 Communications Market Report
http://stakeholders.ofcom.org.uk/binaries/research/cmr/cmr12/CMR_UK_2012.pdf
39
Figure 5.56 from 2012 Communications Market Report
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Figure 18 – Number of mobile broadband connections, 3G enabled tablets and users
accessing the internet on their mobile devices
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4.5

In addition to accessing data services via mobile networks, many mobile devices also
support Wi-Fi connectivity, allowing consumers to use their home Wi-Fi and public
Wi-Fi ‘hotspots’ to access data services in addition to using mobile networks. We
estimate that approximately half the customer traffic on a mobile device is through
Wi-Fi access points 41.

Coverage
4.6

We continue to track the coverage of mobile networks in the UK. We have
considered two measures of coverage; premises coverage (i.e. the proportion of
postal addresses that are within coverage of the networks) and geographic coverage
(i.e. the percentage of land mass that is served by the networks). Note that because
consumers use their mobile phones in a variety of different circumstances there is no
one measure which completely reflects the consumer experience. Nevertheless, we
believe that the two metrics we have adopted provide useful comparators of mobile
experience in each local authority area.

4.7

We have based our analysis on MNO predictions from computer models, assuming a
signal strength that should be sufficient to make or receive a call outdoors 42. Note
that accurately predicting mobile reception for a specific location and handset is
complex, due to the effects of local geographic features and buildings, signal loss
into buildings and variations in handset performance. As a result, while the
predictions provide a useful indication of coverage, they will not be accurate in every
case.

4.8

We have refined the measurement methodology which we use for 2G mobile
coverage as compared to last year’s report. We have increased the signal strength
threshold required before an area can be considered to be covered, so that it aligns
with the coverage figures we report in our annual Communications Market Review

40

Ofcom data based on submissions by operators and Ofcom market research. Consumers
accessing the internet on their mobile phone and 3G enabled tablets are estimated based on these
data. Mobile broadband figures are for December of the stated year and the other two categories are
for the first quarter of the following year.
41
http://stakeholders.ofcom.org.uk/consultations/uhf-strategy/statement/
42
See Annex 1 for details on the signal thresholds we have used.
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and the Government’s Mobile Infrastructure Project. Coverage estimates are
therefore more conservative than last year and result in reductions in predicted
coverage – particularly in rural areas where more households are reliant in a weaker
signal (see Annex 1 for details and the impact of the change).
4.9

Mobile coverage will vary by operator. In order to allow coverage in local authority
areas to be more easily compared and tracked over time, we have chosen two
simple metrics. The first metric represents the percentage of geographic locations
and percentage of premises that do not have coverage from any of the operators
(‘complete not-spots’). The second metric represents the percentage of premises and
geographic locations that are served by all of the operators. These two metrics
provide a useful upper and lower bound for mobile performance in a local authority
area. See Section 4 of last year’s Infrastructure Report 43 for further details about our
approach to the coverage model.

4.10

We have published interactive maps on our website displaying the metrics for 2G and
3G networks for local authorities across the UK. The maps are available at
http://maps.ofcom.org.uk/maps/mobile.

4.11

A summary of coverage for each of the UK nations is shown in Figure 19.

Figure 19 - Mobile coverage (based on predicted coverage)
Mobile Coverage
2G
Geographic
coverage

3G
Premises
coverage

Geographic
coverage

Premises
coverage

no signal
from any
operator

signal
from all
operators

no signal
from any
operator

signal
from all
operators

no signal
from any
operator

signal
from all
operators

no signal
from any
operator

signal
from all
operators

England

4.2%

72.8%

0.2%

94.6%

6.0%

31.3%

0.3%

80.5%

Scotland

27.5%

38.0%

0.8%

91.6%

50.8%

5.2%

3.0%

68.0%

Northern
Ireland

8.5%

58.8%

1.3%

88.0%

49.4%

10.5%

11.7%

55.9%

Wales

14.3%

49.2%

0.8%

84.1%

22.1%

9.8%

2.4%

52.4%

UK

12.8%

58.8%

0.3%

93.6%

24.3%

19.9%

0.9%

77.3%

Source: Ofcom / operators

3G coverage
4.12

Both geographic and premises coverage of 3G networks continues to be lower than
for 2G networks. This is probably because the propagation characteristics of the

43

http://stakeholders.ofcom.org.uk/market-data-research/other/telecoms-research/broadbandspeeds/comms-infrastructure-report/
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frequencies used for 3G networks mean that signals do not travel as far as the
frequencies used for 2G networks, and more mobile masts are needed to provide the
same degree of coverage as 2G networks. However, 3G coverage has improved
since last year, from 25% of UK land area without any 3G coverage to 24%. In terms
of premises covered, less than 1% of premises have no 3G coverage from any
operator, compared with 1.2% reported last year.

4.13

In March 2011, O2 began rolling out 3G services using 900MHz spectrum, following
a licence variation approved by Ofcom in January 2011 44. These frequencies have
better propagation properties than the previous band licensed for 3G use (2.1GHz)
and therefore have helped to improve O2’s coverage of 3G services.

4.14

The interactive maps on our website provide further statistics, on a local authority
basis, for population and geographic coverage. As in 2011, we have also provided
data on the percentage of geographic area and premises that are served by zero,
one, two, three (and four for 3G) operators and this is available for download from
our website.

Rural vs. urban coverage
4.15

As Figure 19 illustrates, premises coverage is higher than geographical coverage as
operators focus their roll-outs on areas where most consumers are located. To
further understand the scale of the difference, we have analysed the differences in
coverage in urban, semi-urban and rural premises. The majority of UK premises are
in urban and semi-urban areas, with 14% of premises in rural areas.

4.16

Figure 20 shows that coverage of 2G and 3G networks in urban parts of the UK is
very high. 2G coverage of semi-urban postcodes is at a similar level. However,
mobile coverage in rural areas is lower. This is because more mobile infrastructure is
needed to provide coverage for the same number of premises in less densely
populated parts of the country, therefore it is more expensive to roll out infrastructure
to rural areas.

44

http://stakeholders.ofcom.org.uk/consultations/900-1800mhz-wireless-telegraphy/statement
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Figure 20 – Mobile coverage in urban, semi-urban and rural parts of the UK, by
premises
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48.1%
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13.0%

0.0%
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Source: Ofcom / operators
4.17

Ofcom is continuing to support the Government’s Mobile Infrastructure Project, which
is aimed at improving mobile coverage and the quality of coverage in the UK 45. The
Government has committed £150m to secure mobile voice services for up to 60,000
or so premises that currently do not receive any mobile service from any operator
(approximately 75% of total not-spots), and to improve coverage on at least ten of the
UK’s busiest A roads.

4.18

We also expect improvements in ‘partial notspots’ (areas which have service from
some, but not all, operators) as a result of the increased mast sharing arrangements
announced by O2 and Vodafone (see 4.38 below). We will monitor developments in
this area and report on coverage again next year.

Capacity
2G and 3G networks
4.19

As consumers increasingly rely on mobile networks for voice and data services,
network capacity is ever more important. As in last year’s Infrastructure Report we
have used the volume of data downloaded and uploaded on mobile networks as a
proxy of network capacity demand 46. This total has been calculated from the data
throughput on mobile transmitters and therefore does not distinguish between

45

http://www.culture.gov.uk/what_we_do/telecommunications_and_online/8757.aspx
We are only looking at data use in this report. We will report on voice in the next full IR in 2014.
More up to date information about the volume of telephone calls on mobile networks is available on
our website http://stakeholders.ofcom.org.uk/market-data-research/market-data/communicationsmarket-reports/tables/
46
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residential and business customers. It also includes customers of Mobile Virtual
Network Operators.
4.20

Every device which registers to a mobile network requires an active SIM 47.However,
not all SIMs are used in devices which are capable of using both voice and data
services. Some are used only for mobile voice calls (e.g. older handsets), while
others are used only for mobile data (e.g. 3G dongles for mobile broadband). The
analysis in this section considers the average use per active SIM (irrespective of
whether it is 2G or 3G). In reality, the average amount used by consumers who
frequently use mobile data services would be higher.

4.21

Figure 21 shows that the total amount of data downloaded and uploaded on mobile
networks in 2012 has increased by 119% compared to 2011, when 9,000,000 GB of
data was uploaded and downloaded in a month. The average data throughput across
all active connections is 0.24GB, compared to 0.11GB last year, although this
includes connections which will not have used any data at all.

Figure 21 – Mobile Broadband data
March 2011

June 2012

Active connections

81.1 million

81.7 million

Total data
uploaded/downloaded

9,000,000 GB

19,700,000 GB

Data per active SIM

0.11 GB

0.24 GB

Percentage of data
transferred between 6pm
and midnight (peak usage
hours)

32%

30.5%

Source: Ofcom / operators
4.20

The 3G networks carry most of the data traffic. Where the network operator owns
both 2G and 3G networks, around 96% of the data traffic is carried via 2G/3G shared
sites and 3G only sites. This figure has increased from 88% reported in last year’s
report, suggesting that the growth in data use on mobile networks has been driven by
the increasing use of 3G networks.

4.21

Variations in the volume of mobile broadband data transferred in different parts of the
UK are shown on the interactive map on Ofcom’s website. The data are presented on
a per premise basis (rather than a per SIM connection) as we do not hold data on the
distribution of 3G connections by geographic area. Mobile subscribers will register
with different site locations as they use their mobile phone on the move.

4.22

Figure 22 below compares the average amount of data downloaded and uploaded
per premise in each country in June 2012 compared with March 2011. Wales had the
largest increase in data use, with an increase of 114% on last year. The increase in
data use in England was at a similar level. This dramatic increase is from a low base:
by comparison, the total volume of data carried by the mobile networks is 25 times
lower than for fixed broadband networks over the same period.

47
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Figure 22 – Average mobile data use by nation
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Heavy data users
4.23

As in our analysis in Section 3 of fixed broadband data use, analysis of the
underlying distribution of data use across a customer base can provide further
insights into patterns of data consumption on mobile networks. Figure 23 shows the
distribution of data consumption on three different mobile packages. As with the
distribution for fixed broadband, fewer than 10% of customers use over half the total
amount of data consumed by all customers on that package. This is the case both for
customers on contracts (who may have to continue to pay their monthly subscription
when they use less data) and for pre-pay/Pay as You Go (PAYG) customers.
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Proportion of total data used by
customers of that package

Figure 23 – Cumulative distribution of data consumption
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4.24

In particular, for customers using PAYG packages on their mobile handsets, fewer
than 5% of customers used half the total amount of data. Some PAYG customers
may not be using any data, or very little data, because of the type of handset they
use or because they are unsure of the cost of using data services. Alternatively, they
may not use data services because they are using their PAYG SIM primarily for voice
calls and do not require access to mobile data.

4.25

By comparison, the distribution of data use by customers on the uncapped contract
package was more even as data services are included in the cost of their bundle.
However, even then, across most packages 10% of customers used half the total
amount of data. Similarly, customers using PAYG dongles also consumed more data;
these customers would have bought a mobile broadband package for the sole
purpose of accessing data services. However, the analysis above suggests that most
subscribers to this service used their data access only occasionally.

4.26

Gaining a better understanding of consumers’ data consumption patterns on different
mobile packages and devices will help us understand how consumer behaviour is
changing. Along with trends in the take up of devices this will help us better
understand changes in consumers’ use of mobile data over the next few years and
will provide insights into the capacity upgrades that may need to be made to the
mobile networks (including demand for radio spectrum). Figure 24 shows the
difference in usage between mobile handsets (where customers can use voice
services as well as data) and devices that use only data (tablets and mobile
broadband dongles).
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Figure 24 – Average data use by customers on different caps and devices
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4.27

Figure 24 above shows that in general consumers use between 2.5 – 5 times more
data on mobile broadband and tablet packages than on handsets. However, this
trend is reversed for packages with unlimited caps (where handsets and tablets are
more common than mobile data packages). This chart also shows that customers on
average are using data well within their allocated cap, and the amount used by
consumers increases with the cap.

Femto cells
4.28

Mobile voice and data traffic can be offloaded to a fixed network using femto cells
(low powered access points that are connected to the consumer’s fixed broadband in
the home). This is particularly useful for consumers who have poor indoor coverage
from their network, or whose network is not available at all. Femto cells are offered
by Vodafone and Three. Unlicensed mobile access (UMA) which allows subscribers
to switch seamlessly between wireless LANs (Wi-Fi access) and mobile GSM
networks is an alternative strategy to offload the data from mobile networks to fixed
networks. In the UK, this is available from Orange.

4.29

Voice calls and data use on mobile devices which are connected to a femto cell are
carried to the operator’s network via the consumer’s fixed broadband line thereby
offloading data from the local mobile mast and associated backhaul circuits. There
are over 200k femto cells in UK. Our analysis indicates that across the UK, take up of
femto cells in rural areas is three times as high as in urban areas. Femto cells per
premise are lowest in Kingston upon Hull with 1.2 per 1000 premises, and highest in
Shetland Isles with 68 per 1000 premises. Geographic distribution of femto cells per
1000 premises is shown in Figure 25. As illustrated in Figure 20, mobile coverage
tends to be poorer in rural areas, suggesting that consumers are using femto cells to
improve coverage for voice and data services.

4.30

Vodafone has recently announced its intention to trial ‘open’ femto cells as a way of
providing improved mobile broadband coverage 48 in rural areas. If successful, this

48

http://www.broadbandchoice.co.uk/news/vodafone-chooses-cumbrian-village-for-mobilebroadband-trial-801462069/
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technology would offer another way of providing access to broadband services, as an
alternative to upgrading fixed broadband infrastructure.
Figure 25 – Location of femto cells (femto cells per 1000 premises)

0-2
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9 - 11
>12

Source: Ofcom/operators

Public Wi-Fi hotspots
Coverage
4.31

Another way to manage the growing demand for mobile data is to offload the data
onto a fixed network. Many mobile devices are also Wi-Fi enabled and can connect
to fixed networks using Wi-Fi hotspots. Mobile data use in these devices can be
offloaded onto a residential Wi-Fi network or onto public Wi-Fi hot spots.

4.32

For this report, we gathered data from the main fixed and mobile operators 49, who
manage around 16,000 public Wi-Fi hot spots in the UK (excluding BT Fon 50
hotspots). BT claims to have 3.5 million hotspots 51 throughout UK and Ireland

49

BT, BSkyB, O2, Virgin Media, T-Mobile, KCom
BT Fon provides public Wi-Fi access through residential and business customer’s Wi-Fi routers and
hence are in predominantly residential areas.
51
http://btopenzone.hotspot-directory.com/
50
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(including their Fon hotspots 52). There are public Wi-Fi hotspots provided by other
companies, who are not fixed or mobile operators. These have not been included in
our analysis.
4.33

Most public Wi-Fi hotspots are situated in urban areas as they are predominately
located in the premises of high street locations such as fast food chains and coffee
shops. Just 4% of public Wi-Fi hot spots operated by the largest fixed and mobile
providers are located in rural premises.

Figure 26 – Geographical distribution of Wi-Fi hotspots (hotspots per 1000 premises)
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Source: Ofcom/operators
4.34

52
53

In 2012 there have been a number of initiatives to provide public Wi-Fi services in
other public locations:
•

Virgin Media has rolled out Wi-Fi access 53 at London underground stations; By
June, 43 tube stations had been enabled with Wi-Fi access;

•

Wi-Fi is available on a number of train and coach services 54; and

Use of Fon hotspots are not included in the data provided in this section.
http://my.virginmedia.com/wifi/index.html
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•

Westminster council and Kensington and Chelsea council in partnership with
O2 55 is providing free Wi-Fi access to visitors to London attractions.

Capacity
4.35

The data we gathered from our sample of operators 56 on the use of public Wi-Fi
hotspots shows that the volume of data through public Wi-Fi is just 3.8% of that going
via mobile masts, even though hotspots are available in many areas of high footfall.
A possible reason why they are not used more widely is the complexity involved in
authenticating to Wi-Fi access points (i.e. the need to log in and the need to reregister with new hotspots when on the move). Lack of interoperability between
different operators may also be a contributory factor. However, the majority of smart
phone users do use Wi-Fi at home suggesting that customers are willing to use Wi-Fi
and are aware of its benefits, which leads us to believe that there is an untapped
demand for Wi-Fi hotspots.

4.36

In Westminster, O2 has reported that the Wi-Fi traffic on its recently deployed Wi-Fi
hotspots is 15-20% that of 3G traffic 57. O2 provides a public Wi-Fi network which is
free to use, but requires registration. This suggests that consumers will use Wi-Fi
services where it is easy to connect to the network.

4.37

The Wi-Fi Alliance, the industry body that promotes developments in Wi-Fi
technologies, is currently introducing a new set of technology standards called
PassPoint 58 which enable seamless connection between Wi-Fi hotspots 59. If widely
adopted, this technology could help in increased use of public Wi-Fi hot spots. The
UK’s Network Interoperability Consultative Committee (NICC) is also helping to
develop UK specific interoperability standards that take advantage of the globally
agreed PassPoint standards. UK internet service providers and Wi-Fi operators
including BT, Sky, O2, TalkTalk and O2 are trialling the standard in anticipation of
equipment being available in the first half of 2013 60.

Other ongoing developments
Infrastructure sharing
4.38

In June 2012, O2 and Vodafone announced their plans to share network
infrastructure 61. In our report last year, we explained how Everything Everywhere and
Three already had a similar arrangement. Under their sharing arrangement, called
Project Beacon, O2 and Vodafone will jointly operate and manage a single
infrastructure network, but they will offer services to their customers using their own
licensed spectrum. By sharing mobile sites, both networks will have access to a

54

http://www.southwesttrains.co.uk/Rail%20passengers%20to%20benefit%20from%20multimillion%20pound%20investment%20in%20wi-fi%20technology.aspx
55
http://local-government.governmentcomputing.com/news/2012/jul/26/westminster-council-free-wifideal-o2
56
We were unable to collect data from independently managed hotspots.
57
O2 presentation at ‘hetnet: The Base Station Conference’ in Bristol, September 2012
58
http://www.wi-fi.org/knowledge-center/white-papers/wi-fi-certified-passpoint%E2%84%A2-newprogram-wi-fi-alliance%C2%AE-enable-seamless
59
http://recombu.com/digital/news/password-free-wi-fi-trial_M10679.html
60
http://www.ispreview.co.uk/index.php/2012/06/uk-isps-bt-sky-talktalk-trial-next-generation-wifihotspots.html
61

http://www.vodafone.com/content/index/media/group_press_releases/2012/uk_network_collaboration.
html
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combined 18,500 transmitter sites, allowing them to improve their network coverage.
We will track the improvements in coverage in future reports.

4G Services
4.39

Everything Everywhere is re-using its 1800MHz spectrum to provide coverage of 4G
in 11 cities across the UK. This spectrum was previously used to provide 2G
coverage. The service was launched on 30 October 2012. Before this, between
November 2011 and June 2012, O2 trialled LTE in Central London using spectrum at
2.6GHz 62.

4.40

A number of smaller service providers are using 4G technology in parts of the UK.
Wight Cable offers fixed access WiMax services on the Isle of Wight and UK
Broadband offers wholesale services using LTE for fixed wireless access in London,
Reading, Swindon and Scunthorpe 63 using spectrum at 3.5GHz.

4.41

In 2013 we will auction the spectrum freed by digital switchover for 4G 64. We have
now published the final auction regulations 65 and will invite applications before the
end of the year. Bidding will begin early in 2013 and although we cannot be certain
how long the bidding process will last, we expect to award the licences by March at
the latest.

4.42

4G services will operate on the frequencies which have been used to provide Digital
Terrestrial TV (DTT) in some parts of the UK. Ofcom has worked with broadcasters,
Digital UK and Arqiva to clear the affected transmitters, so that the 800MHz band can
be used to provide 4G services as soon as possible. Clearance of channels 61 and
62 at Oxford and Waltham DTT transmitters and their associated relays has been
brought forward from October 2013 to May 2013 66. We have also worked with Arqiva
to bring forward the clearance date for the Angus and Rosneath transmitters and
their associated relays to April 2013. These changes mean that the 800MHz band
will now be cleared to deliver 4G services after June 2013 in England, Wales and
Northern Ireland. The remaining restrictions affecting Scotland until October are
limited to some parts of the Highlands and Islands and are unlikely to affect the
delivery of 4G services in Edinburgh and Glasgow.

4.43

A coverage obligation will be associated with one of the 4G spectrum licences. This
licence will carry an obligation to provide a mobile broadband service to at least 98%
of the UK population by the end of 2017.

62

http://news.o2.co.uk/2011/12/02/need-faster-mobile-broadband-o2-brings-superfast-4g-to-the-uk/
http://www.ukbroadband.com/4g-networks/our-4g-network
64
http://stakeholders.ofcom.org.uk/consultations/award-800mhz-2.6ghz/statement/
65
http://stakeholders.ofcom.org.uk/consultations/notice-proposal-regulations/statement/
66
http://stakeholders.ofcom.org.uk/binaries/consultations/award800mhz/statement/maria_miller_letter.pdf
63
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Section 5

5 Broadcast networks
Digital television
5.1

Digital switchover was completed on 24 October 2012 with the final analogue
transmitter being switched off in Northern Ireland. This represented the culmination of
over eight years’ work by the broadcasters, Digital UK, Arqiva and Ofcom.

5.2

Ofcom’s role in digital switchover began in April 2004 when we issued a report to the
government recommending how switchover should be best managed to realise the
significant benefits it could bring to citizens and consumers. Our recommendations
formed the blueprint for switchover delivery in the UK. Our subsequent role in digital
switchover was to support the programme in three areas: planning, licensing and
international coordination.

5.3

It was Ofcom’s responsibility to produce the frequency plan for all 1156 DTT
transmission sites. DTT coverage now reaches 98.5% of UK households for PSB
services and around 90% of households also have access to the commercial
services. Additionally, 112MHz of UHF spectrum was cleared as a digital dividend for
other uses, such as 4G mobile services.

5.4

At each stage of the switchover timetable the licence details for every transmitter and
relay had to be varied, on a region by region basis. We issued over 200 licence
variations to reflect the frequency, transmitter and power level changes required. For
each region 16 licences were varied (the five Broadcasting Act Multiplex Licences,
the six Wireless Telegraphy Multiplex Licences, and the Digital Replacement
Licences - for the regional Channel 3, Channel 4, Channel 5, GMTV and (until 2010)
Teletext services).

5.5

A substantial amount of international co-ordination was required to agree high power
transmitter network plans for switchover, so that interference between the UK and
neighbouring countries could be minimised. International co-ordination has also
meant that for the first time, the Irish PSB channels RTE One and Two and TG4 are
now available to around 94% of households in Northern Ireland.

5.6

Maps showing the coverage of the post-switchover terrestrial TV network are
available on Ofcom’s website. http://maps.ofcom.org.uk/dtt/index.html. The data
includes corrections to some errors that were included in the equivalent data we
published last year.

DAB digital radio
5.7

During the past year, the BBC has improved the coverage of its DAB national
multiplex by adding further transmitters. The BBC’s DAB services now provide indoor
coverage to 94% of the UK population and coverage to 83% of major roads. The
BBC has plans to build-out indoor coverage to 97% of households by March 2017.

5.8

National commercial DAB services currently reach 85% of households (indoor
coverage) and 70% of roads.
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5.9

At a local level, at the beginning of the year DAB services reached 66% of
households in aggregate and 43% of roads 67. Since then there have been significant
improvements in London, following the installation of new transmitters at BT Tower,
filling a major gap in coverage, and in southern Manchester and East Cheshire,
following the installation of a new transmitter at Sutton Common. Further
improvements in local radio coverage are expected over the next year for existing
services in Leeds, Wolverhampton, South Yorkshire and South Wales.

5.10

In June, the government, commercial multiplex operators, the BBC, Arqiva (the
transmission provider) and Ofcom signed a memorandum of understanding on the
funding of further roll-out of local coverage to the equivalent of existing FM coverage.
Such coverage increases would begin to be provided following an in principle
decision on digital radio switchover which the government is due to take next
autumn. Ofcom is currently leading the Joint Planning for Radio Group which is
preparing a switch-over plan to inform the Government’s switch-over decision. This
group will report to government by next June.

5.11

In the meantime, there is industry agreement to commence local broadcasting in five
new areas over the next year: Oxfordshire, Northamptonshire, Gloucestershire,
Herefordshire & Worcestershire and North East Wales & West Cheshire.

5.12

The DAB coverage maps on our website have been updated to reflect this year’s
changes. http://maps.ofcom.org.uk/dab/index.html. The data is based on a refined
coverage prediction model to that used last year, as a result coverage in some local
authority areas is now reported as being lower than we reported last year. We note
that the actual coverage experience by listeners has not change.

67

Due to the methodology used to derive the coverage model, in reality the actual coverage of local
DAB services is higher than the figure quoted.
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Section 6

6 Resilience
6.1

Under amendments to the Communications Act 2003, introduced in May 2011,
Section 105B of the Act places new requirements on CPs and Ofcom regarding the
security and resilience of communications networks and services. In last year’s
Infrastructure Report we published a summary of the first four months of our
implementation of these requirements.

6.2

CPs have continued to provide to Ofcom details of any significant security incidents
affecting their networks and services, in line with our guidance 68. In principle, these
reporting arrangements have remained unchanged from those set out in the
guidance last year. In practice however, the additional experience gained on all sides
has seen some refinements: for example some providers now submit batch reports of
the smallest incidents every few weeks rather than each time.

6.3

A summary of the reported incidents for the 12 months ending 30 September 2012 is
shown in the chart below.

Figure 27 – Scale of incidents reported to Ofcom (Oct 2011 – Sept 2012)

Source: Ofcom/operators
6.4

68

This is the first full year of incident reports since the requirements of Section 105B of
the Communications Act were introduced. As Figure 27 shows, and as for last year,
the majority of incidents reported to Ofcom are for incidents affecting a relatively
small number of lines for a short period of time. We receive many more reports about
outages on fixed networks than on mobile networks, as our lowest reporting
threshold relates to the ability for a consumer to make an emergency call. In the

http://stakeholders.ofcom.org.uk/telecoms/policy/security-resilience/implementation-eu-framework/
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majority of outages, mobile users are able to roam onto another network to make
emergency calls when their own network is not available, and so reports on mobile
outages mainly relate to our other, higher, thresholds. However, in most cases where
the fixed line experiences a fault, it is not possible to make an emergency call and
therefore smaller outages are reported.
6.5

Figure 28 sets out an analysis of the root causes for the incidents reported in the past
twelve months. Since last year’s report we have amended the methodology for
categorising the root causes, so the chart below is not directly comparable to that
published in the previous report. We now apply a more nuanced approach in
categorising outages that occur as the result of a power outage. Previously, all
incidents which were the result of power failure were classified under ‘power outage’.
In the chart below, outages which were the result of a hardware failure due to a
power outage are now classified under ‘Hardware Failure’. Of these incidents, 44%
were incidents where the hardware failure was identified after a power outage.
Therefore, like last year, power outages are still one of the main causes of network
outages, either directly or indirectly. Overall, 45% of the outages reported in the past
year were related to a failure of power.

Figure 28 – Root causes of incidents reported to Ofcom (Oct 2011 – Sept 2012)

Percentage of outages
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Source: Ofcom/operators
6.6

In line with the requirements of the Communications Act, we submitted our first
summary of the most serious incidents to the European Commission and ENISA 69 in
April 2012. This covered the period from May 2011 to the end of 2011, during which
time there was only one incident reported to us which exceeded the thresholds set by
ENISA. ENISA has published a summary of all the incident reports it has received 70.
In total, 51 incidents were reported by nine countries. Several of the other member
states did not have national reporting schemes in place and operational by the end of
2011.

69

European Network and Information Security Agency
http://www.enisa.europa.eu/activities/Resilience-and-CIIP/Incidents-reporting/annualreports/annual-incident-reports-2011
70
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6.7

Due to the small number of reports from European regulators in this first incomplete
year of reporting, the analysis possible at the European level is limited. However, it
does suggest that hardware and software failures were the most common root cause,
followed by power failure and cable cuts.

Significant outages
6.8

The vast majority of outages which qualify for reporting to Ofcom are still relatively
small in scale, either because they last for only a short time or because they affect
only a limited number of customers. Since our last report, a few incidents have been
large-scale and have attracted a high level of public attention. A common feature of
such incidents is that it can be very difficult to obtain precise figures for the scale and
duration of the impact. Often the loss of service is partial, and may vary for different
groups of customers over time, with restoration being a gradual process. We follow
up such incidents and investigate further where appropriate.

6.9

A recent example was a user registration problem on O2’s network in July 2012,
which left large numbers of customers unable to make calls for around 24 hours.
Depending on the status of their connection and whether it was via 2G or 3G, a
customer’s experience might have varied greatly during the incident. The unusually
long duration of this incident, and its national impact, led to it receiving a significant
amount of attention at the time 71 and analysis afterwards 72. A similar event occurred
on 12 October affecting fewer customers for a somewhat shorter period. The
recurrence of the problem has led O2 to announce it will remove the system
responsible from its network 73.

6.10

An incident on Virgin Media’s network in January 2012 led to internet access
problems for large numbers of its customers. Virgin Media’s statements indicated that
the issue related to routing hardware and was resolved within three hours. However,
some users posted comments to news articles and web fora suggesting continuing
problems. This is quite common following such incidents and the advice offered by
Virgin Media – to restart any devices which had ongoing problems – is also typical.

6.11

Incidents with nationwide impact are unusual, and those with global reach are rarer
still. This year has seen one of the highest profile examples for some time with
problems in RIM’s core network in October 2011 74 affecting messaging and internet
access services for users of the company’s BlackBerry devices across many
countries for several days. Unlike most mobile devices, services such as internet
access and some messaging services for BlackBerry users are routed via the
manufacturer’s servers. Hence, the failure of these servers affected users across
multiple networks and countries, despite the networks themselves continuing to
operate normally. Indeed, the mobile network operators in the UK reported that their
own networks and the services they provided directly were all operating correctly
during the incident.

Preparing for and responding to emergencies
6.12

71

Within telecoms, the EC-RRG 75 continues to be an important focus for much of the
cross-industry planning and response activity. The group has refined and tested the

http://www.telegraph.co.uk/technology/mobile-phones/9394300/O2-blackout-Twitter-reaction.html
http://www.mobiletoday.co.uk/Feature/21956/O2_outage_reignites_signal_failure_debate.aspx
73
http://news.o2.co.uk/2012/10/17/rebuilding-your-trust-in-our-leading-network/
74
http://www.reuters.com/article/2011/10/12/us-blackberry-idUSTRE79B24Y20111012
75
The Electronic Communications Resilience and Response Group
72
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existing mechanism for information sharing between communications providers,
government and Ofcom during an emergency, NEAT 76.
6.13

Alongside this, an additional process was developed for sharing daily written reports
of any potentially relevant incidents during the period of the Olympic and Paralympic
Games. Beyond the work of the group itself, there was extensive planning and
engineering activity to ensure that the extra demands of the games could be dealt
with as smoothly as possible; for example, among mobile operators and fixed
broadband providers.

Use of communications during the Olympic Games
6.14

The data gathered in this report does not reflect consumers’ use of communications
services during the London Olympic and Paralympic Games, as the data were
requested from operators before July. However, a number of operators have publicly
reported on the increase in activity as consumers used more data on the move or at
home. This provides a useful insight into the capacity and resilience of UK
communications infrastructure.

6.15

The BBC was a major driver of online activity during the Games. It reported the
highest number of requests for iPlayer content in August 2012, with 196 million
requests for its television and radio programmes online 77. This peaked with 3.9
million requests for the Olympic opening ceremony. Almost 20% of the requests for
programmes came from mobile (11%) and tablet devices (8%). Whilst typically less
than 15% of viewing is of the live streams of BBC channels, in August this was up to
a third (not including views of the 24 additional streams of Olympic events that the
BBC provided online). On its busiest day the BBC website delivered 2.8PB of data 78.

6.16

BT 79 reported that the daily video traffic on their retail services increased by 19%
during the period. Its national Wi-Fi network saw a peak of one million users during
the Paralympic Games. Within the park itself, BT’s Wi-Fi network had 222,000 hours
of use 80, with the highest use in the public areas of the Park (44%), followed by use
within the Olympic stadium (28%). BT reported 100% availability of this network
during the period of the Games.

6.17

Virgin Media launched its Wi-Fi network in London’s underground system just before
the start of the Games. It reported that 443,000 users accessed the Wi-Fi service; 1
August was its busiest day with 676,204 sessions 81.

6.18

In relation to mobile networks, O2 reported that its customers sent just under 4 billion
text messages, made 2.2 billion voice calls and used 3.3 billion kb (over 3,000 GB) of
data. The data usage on its network over the two weeks of the Olympic Games was
80% higher than in the same period in 2011, and during the busiest hours in the
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National Emergency Alert for Telecoms
http://downloads.bbc.co.uk/mediacentre/iplayer/iplayer-performance-jun-aug-12.pdf
78
http://www.computerweekly.com/news/2240169116/CIO-interview-Gerry-Pennell-CIO-London2012-Olympic-Games
79
http://www.btplc.com/news/Articles/ShowArticle.cfm?ArticleID=C126735D-1732-4B7C-A14A4CA971DF3DE9
80
http://www.computerweekly.com/news/2240169116/CIO-interview-Gerry-Pennell-CIO-London2012-Olympic-Games
81
http://mediacentre.virginmedia.com/Stories/Eight-million-golden-connected-moments-with-WiFi-onLondon-Underground-during-Olympics-23f0.aspx
77
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Olympic Park, its network carried more traffic than was carried in any other major UK
city 82.
6.19

In the event, the games proved a quiet time for the industry in terms of major
incidents, with both the extensive preplanning and the information sharing and
contact arrangements performing well. This suggests that network operators were
able to plan for the potential demand during the Games period and even with the
growing demand for data from customers, operators are well placed to manage the
level of traffic demand that we might expect in the future and provide the levels of
availability/resilience that consumers expect.

6.20

Our analysis suggests that operators’ ability to deal with the exceptional Olympics
driven peak network load was not just the result of a well planned reaction to a oneoff exercise; it was due to a much better understanding of the longer term patterns of
demand growth in general, coupled with a highly effective process of identifying
‘special event’ needs and instigating effective liaison with the key players involved in
originating the associated content/traffic, in this case the BBC.

Internet addresses: exhaustion risks and mitigation
Introduction
6.21

As outlined above, many of the outages affecting networks today are as a result of
hardware and power failures. Operators can improve resilience through redundancy
and introduction of improved operational procedures.

6.22

Going forward, operators will also need to ensure that their networks are capable of
supporting the increased number of devices connected to them. The exhaustion of
the existing supply of IPv4 addresses and the consequent implications for the
ongoing growth of the internet is an area which has received particular attention over
the past year.

6.23

An Internet Protocol (IP) address is the unique identifier assigned to devices on an IP
network, so that data can be sent between different devices on a network. Until now,
devices on the internet have communicated with each other using IPv4 addresses,
which were introduced in the 1980s. These addresses are numerical and take the
form of four sets of digits, e.g. 194.33.179.25. These addresses are managed by five
Region Internet Registries (RIRs) which allocate blocks of IP addresses for their
regions 83.

6.24

Due to the format of IPv4 internet addresses, there is a limit of 4.3 billion unique
addresses, which at the time of implementation more than matched expected
demand. With the rapid take up of internet services, particularly in the developing
world, RIRs are rapidly running out of addresses. In the past two years APNIC and
RIPE NCC have both reached their last block of addresses for allocation 84. It is
expected that the other three RIRs will reach their last block of addresses in the next
few years.
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http://news.o2.co.uk/2012/08/17/post-olympics-4g-is-lining-up-in-the-network-fast-lane/
These are AfriNIC (Africa), ARIN (United States, Canada Antarctica and parts of the Caribbean),
APNIC (Asia, Australia and New Zealand), LACNIC (Latin America and parts of the Caribbean) and
RIPE NCC (Europe, Russia, Middle East and Central Asia).
84
This means they are using the last 16 million addresses that they have which have not been
allocated yet.
83
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6.25

There are a number of ways to manage the depletion of IP addresses. While the
RIRs may be running out of IPv4 addresses to allocate, some users of these
addresses may hold unused addresses. This is particularly the case for organisations
which requested IP addresses before depletion became an issue. They would have
been allocated an entire block of IPv4 addresses (up to 16 million addresses) even if
they did not need them all. Some of these unused addresses could be reclaimed and
re-allocated.

6.26

There are also technical solutions to enable sharing of IPv4 addresses, such as
through Network Address Translation (NAT) at the carrier or access provider level,
creating a much larger private addressing space behind relatively fewer IPv4 public
addresses.

6.27

Another approach to managing the number of addresses is to expand the overall
number available. The Internet Engineering Task Force (IETF) has done this by
introducing IPv6 addresses. There are so many of these that they are unlikely to run
out 85. However, due to the way IPv6 addresses are designed, the transition from
IPv4 to IPv6 would require Internet Service Providers (and other providers of
networks along the internet supply chain) to invest in compatible equipment to
support the new addressing scheme.

IPv6 in the UK
6.28

With RIPE NCC beginning to run out of IPv4 addresses, we were interested in how
the UK was preparing for this eventuality. We met the largest fixed and mobile
service providers to discuss their approach to managing their internet addresses in
the future.

6.29

Although none of them currently provide an IPv6 address to residential customers,
some are able to provide services to larger business customers. They were not
concerned about the exhaustion of the current internet addresses as they either had
a roadmap towards IPv6 adoption or thought that there were other approaches to
mitigate against this issue, such as reusing addresses allocated to old customers and
through technologies such as Carrier Grade NAT (CGNAT).

6.30

CGNAT allows multiple customers to share a single public IPv4 address within the
CP network. Network address translation is not new technology. Most broadband and
cable modems or routers allow for an internal private address range permitting many
household devices to share a single domestic internet connection via a Network
Address Translation device, typically a router. The household private network IP
address range is a special IP address range that is not routable over the public
internet.

85
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There are 3.4 x10 IPv6 addresses.
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Figure 29 – Example of a CGNAT

6.31

Currently the effects of using CGNAT for consumer internet access are not fully
understood. Joint research by Cable Labs, Rogers Communications, Time Warner
Cable, and the University of Colorado has highlighted that some software
applications either failed completely or had degraded performance 86. The research
highlighted potential operational issues with geo-location technology, such as online
advertising, or lawful interception, as required by law enforcement bodies.

Conclusions
6.32

Through our understanding of the different approaches for mitigating the exhaustion
of IPv4 addresses, and our discussion with operators in the UK, there does not
appear to be any immediate concern that the use and growth of internet addresses in
the UK is at risk. Operators have a clear understanding of how they will continue to
provide services to meet demand. In addition, we are not aware of any barriers or
regulatory hurdles which hinder the implementation of IPv6 addresses.

6.33

The solutions being developed by industry might however impact on other aspects of
the internet which the government is interested in, such as on-line copyright
infringement, national security and child protection.

6.34

We will continue to work with operators to understand how they plan to ensure that
they have sufficient addresses to provide services to their customers. We suggest
that Government keeps under review the need for it to take a more active coordination role on this issue.

86

Assessing the Impact of Carrier-Grade NAT on Network Applications draft-donley-nat444-impacts05
Available from http://tools.ietf.org/html/draft-donley-nat444-impacts-05
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Section 7

7 Traffic management
7.1

In sections 3 and 4 of this document we have focused on the ‘last mile’ of a CP’s
network, the connection to the customer, either as the direct connection to the home
via fibre or copper for fixed networks or the coverage from masts for mobile
networks. However, equally crucial to the delivery of data services to customers are
the arrangements CPs have to manage their customers’ data traffic, both within their
own networks through traffic management and via their interconnection
arrangements with other networks.

7.2

The use of traffic management is closely linked to the issue of Net Neutrality. In 2011
we set out our policy approach 87 to Net Neutrality and said we would monitor how
traffic management practices were evolving.

Traffic management within ISP networks
Introduction
7.3

As more consumers use broadband for more bandwidth-intensive purposes, ISPs
and MNOs have begun using more sophisticated ways to manage the traffic on their
networks. Broadly ISPs have three approaches to managing use, which can be used
individually or in combination:
•

usage caps, e.g. a limit of 10GB per month;

•

traffic management, i.e. speed limits on the services and applications that place
the most demands on a network and/or prioritisation of traffic that is most timedependent (such as video calling); and

•

restrictions on what consumers can do with the service, such as not allowing
consumers with smartphones to connect them to laptops (‘tethering’) or blocking
access to specific applications.

7.4

By imposing such restrictions, ISPs seek to ensure that those who place the greatest
demand on communications infrastructure pay the most for their service while light
users (such as those who only use email or web browsing) pay less and are not
inconvenienced by heavier users. In this way, usage restrictions can help to pay for
investment in new infrastructure and can help ensure that users are not denied
access to economically and socially important services by high minimum service
charges.

7.5

There might however be other motivations for adopting some traffic management
practices, which may be less beneficial, if for example they are used by ISPs as a
means to reduce competition to existing services from new internet-based service
providers.

7.6

More generally, we would be concerned if network operators were to prioritise
managed services in a manner that leaves insufficient network capacity for ‘bestefforts’ access to the open internet. If the quality of service provided by ‘best-efforts’
internet access were to fall to too low a level, then it may place at risk the levels of
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http://stakeholders.ofcom.org.uk/binaries/consultations/net-neutrality/statement/statement.pdf
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innovation that have brought such substantial benefits during the internet’s relatively
short life so far.

Usage caps
7.7

Usage caps exist in a number of different forms. For example:
•

Most typically, operators impose limits on how much data consumers can use in
a particular month

•

Some ISPs impose limits on how much data can be used during the day or during
peak periods with unconstrained use during the rest of the time.

7.8

Data caps serve as a means of ensuring that users who use the most data pay more
– as seen in sections 3 and 4 there is significant variation between consumers in the
amount of data they use. Nevertheless it is important that ISPs make clear to
consumers both the practical impact of caps (e.g. what they can do within their caps
and/or warnings if they approach or exceed their caps) and the consequences of
doing so (e.g. excess usage charges or temporary restrictions on the bandwidth
available to the user). This prevents consumers having to pay unexpectedly high bills
if they exceed their caps.

7.9

New guidance 88 from the Advertising Standards Authority (ASA), introduced in 2011,
has helped ensure that fixed and mobile broadband services are advertised as
‘unlimited’ only when there are genuinely no restrictions on the amount of data that
can be used. Previously some ISPs and mobile operators advertised ‘unlimited’
packages which had ‘fair use’ limits applied to them and consumers were charged
extra or had significant limitations imposed on them if these ‘fair-use’ limits were
exceeded.

Traffic management
7.10

Traffic management is used by operators to control the speed of data for certain
applications or services, including giving priority to services which are sensitive to
time delay (such as VoIP) and giving lower priority and/or actively slowing down
services/applications that are less time-dependent such as peer-to-peer (P2P)
traffic 89. At the extreme, traffic management techniques can be used to completely
block classes of services or services from a specific provider.

7.11

We looked at the traffic management polices used by fixed and mobile operators and
found that there is often significant variation in fixed ISPs’ and mobile operators’
traffic management practices. While most apply traffic management in some form,
others do not and use the fact that they have no traffic management as a part of their
promotional message (e.g. advertising their service as ‘truly unlimited’ in terms of
both data use and throttling of certain services).

7.12

Most commonly, ISPs tend to apply traffic management to P2P services such as
BitTorrent. P2P traffic is most likely to have restrictions placed on it because of the
way it works: the nature of P2P software is such that it increases data usage along a
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http://www.cap.org.uk/~/media/Files/Copy%20Advice/Help%20Notes%20new/Help20Note20on20use
20of20unlimited20claims20in20telecommunications20advertising202.ashx
89
Peer to Peer is a distributed application that uses end users’ computers as nodes to deliver service
applications
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network to fill whatever capacity is available. That, and the fact that P2P downloads
are not typically as time-dependent as other types of application mean that many
ISPs and mobile operators find that controlling P2P traffic is an approach to keep
down network infrastructure costs.
7.13

P2P traffic on core networks may increase further as more customers adopt SFBB.
To date, the volume of P2P traffic in core networks is partially constrained by the
download and uploads speeds available on access networks. Increased take-up of
SFBB may result in ISPs increasing the level of traffic management applied to P2P
traffic, as many P2P applications will increase their aggregate speed of operation as
access speeds increase.

7.14

The impact of traffic management on users of P2P services can be significant – in
some cases speeds of P2P traffic can be reduced to a fraction of the speed of other
traffic on the network. We asked operators to estimate the impact of traffic
management restrictions. Although most told us that such calculations were too
difficult to make, others told us that the impact could be significant, e.g. one fixed ISP
said the estimated impact of its traffic management policies was to reduce P2P traffic
to 1% of what it would otherwise be at peak times.

7.15

P2P is not the only type of traffic which is subject to traffic management. For
example, O2 restricts the speed of video traffic on its lowest priced broadband
package to 0.8Mbit/s, and offers higher-priced broadband packages that do not use
traffic management for video traffic.

7.16

In some cases, particular types of traffic are given greater priority and consumers
who particularly value a type of service can choose packages that prioritise such
traffic. For instance, Plusnet offers a premium broadband service for an additional £5
a month which gives priority to gaming traffic and traffic for virtual private networks
(VPN).

Restrictions
7.17

Another means of restricting traffic on a network is to impose restrictions on what
customers can do with their service, in particular to limit the use of applications that
place heavy demands on the network.

7.18

We found in some cases that ISPs and MNOs imposed restrictions in ways which
encouraged customers who want to use particular services to pay a premium. For
example, as indicated on their websites, both Vodafone 90 and T-Mobile 91 only allow
VOIP calls with specific price plans. They offer this on packages that are typically at
higher price points.

7.19

This type of restriction does not necessarily serve to limit demand on the network –
since VoIP calls do not necessarily consume a lot of bandwidth. However it does give
consumers who particularly want to use VoIP services (including video calling
services such as Skype or Apple’s FaceTime over 3G) the incentive to upgrade to
(often) more expensive price plans. This is an example of commercially driven traffic

90

http://help.vodafone.co.uk/system/selfservice.controller?CONFIGURATION=1000&PARTITION_ID=1
&CMD=BROWSE_TOPIC&USERTYPE=1&LANGUAGE=en&COUNTRY=us&TOPIC_ID=87814&PA
RENT_TOPIC_ID=1021&SOURCE_FORM=TOPIC_TREE&DISPLAY=SUBTOPICARTICLES
91
http://support.tmobile.co.uk/resources/sites/TMOBILE/content/staging/DOCUMENTS/0/DO290/en_GB/2.0/TMobile%20Traffic%20Management%20for%20MBB%20July%202012.pdf
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management that may, in some circumstances become problematic, if it is aimed at
protecting existing revenue streams by discouraging access to new services.
7.20

Of course, traffic management policies and usage restrictions evolve over time, in
response to changing customer use and competition in the marketplace. Over time
we might expect greater adoption of ‘over the top’ 92 communications services such
as VoIP and video calling, and consumers may decide to avoid operators or
packages that do not allow them to use such services. As discussed below if
competitive pressure is to work effectively consumers need clarity on the specific
policies applied by each operator and the differences between operators so they can
compare the options available to them.

Compatibility with Net Neutrality principles
7.21

In our policy statement 93 on Net Neutrality published last year we set out that our
approach to traffic management will continue to rely primarily on there being effective
competition among ISPs, adding that effective competition requires that:
•

sufficient information is available to enable consumers to make the right
purchasing decisions; and

•

consumers are able to act on this information by switching providers where
appropriate.

7.22

We also said that if ISPs offer a service to consumers which they describe as
‘internet access’, this creates an expectation that this service will be unrestricted,
enabling the consumer to access any service lawfully available on the internet.
Therefore, if a service does not provide full access to the internet, we would not
expect it to be marketed as internet access.

7.23

Without the need for formal regulation, operators have already attempted to
implement these principles. Since 2011, operators have agreed to publish details of
their traffic management practices 94. Under this model each ISP commits to:

7.24

•

provide more information to consumers about what traffic management takes
place, why and with what impact;

•

provide customers with clear, easy-to-understand information on traffic
management so that they can better compare broadband packages; and

•

publish a common Key Facts Indicator (KFI) table, summarising the traffic
management policy for each package on offer. These tables have been available
on signatories’ websites since July 2011.

In compiling data for this report, we used our formal information gathering powers
under the Act to request information on operators’ traffic management practices.
Failure to respond accurately to a formal information request can result in
enforcement action being taken by Ofcom, which include substantive financial
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Over the top services are communications services which are delivered to customers over data
networks without involvement from the CP.
93
http://stakeholders.ofcom.org.uk/binaries/consultations/net- neutrality/statement/statement.pdf
94

http://www.broadbanduk.org/component/option,com_docman/task,doc_download/gid,1335/Itemid,63/
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penalties. We found that the information they provided in response to this request
was consistent with their published KFIs.
7.25

In order to assess whether this industry activity has been effective, we are doing
further work to consider the real transparency of information on traffic management,
to ensure consumers are getting all that they need to make effective choices. This
work, in collaboration with the BSG and the ISPs has commenced recently, and may
result in modifications to the current code or the integration of its content with other
Ofcom-sponsored Codes such as that on broadband speeds. These potential
outcomes will, however, be determined by an analysis of how well the existing Code
fulfils the intended goal of providing sufficient transparency so that consumers can
make informed decisions.

7.26

Under the auspices of the BSG a number of fixed and mobile broadband operators
have also agreed to go further and offer an internet service where no specific
services are restricted or blocked, even though traffic management can still be used
to manage their network. The Open Internet Code of Practice 95 builds on the earlier
agreement and adds three new commitments:
•

ISPs promise open and full access to the internet across their range of services;

•

firms cannot market a subscription package as including "internet access" if
certain kinds of legal content or services are barred; and

•

members must not target and degrade content or applications offered by a
specific rival.

7.27

The agreement was signed in July 2012 by Be, BT, BSkyB, KCOM, giffgaff, O2,
Plusnet, TalkTalk, Tesco Mobile and Three. Some of the providers who are using
more restrictive practices such as blocking VoIP traffic on some tariffs have not
signed and implemented the agreement.

7.28

The evidence we have currently seen suggests that there are no substantive
concerns about traffic management practices in the fixed sector. Some ISPs have
adopted a policy under which there is no active management at all and, of those who
do apply some degree of prioritisation, there is no overt blocking of any legal traffic or
the application of levels of prioritisation (often known as “throttling”) that would make
particular services or applications unusable.

7.29

In the mobile sector, some MNOs are blocking particular VoIP services such as
Skype on some of their tariffs. This is a concern, but our current view is that
competition between operators should be an effective means of addressing it, as
long as consumers are made aware of these practices. As noted above, we have not
identified any traffic management practices which are in use by mobile operators and
which are not publicly reported.

Interconnection with other networks
Introduction
7.30

95

While ISPs use different techniques to manage their customers’ traffic within their
own networks, the way that ISPs connect to content outside their network will also

http://www.broadbanduk.org/index.php?option=com_content&task=view&id=485&Itemid=7
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have an impact on the customer’s experience. There are two main ways in which
ISPs connect to content providers and other ISPs:

7.31

•

Peering - A mutual agreement between two network providers to exchange
traffic, either in private or via a public peering internet exchange. Peering is
usually free (due to the symmetry in the benefits each party receives), but
sometimes the ISP may pay for the peering connection.

•

Transit – The ISP pays for bandwidth from a provider of core internet
connectivity. All internet access providers will need a transit connection to provide
access to data hosted on services with which they are not directly peered. Transit
is often used to connect to services hosted in other countries.

In addition, content providers may use Content Delivery Networks (CDN) to store
their content at a location nearer to the end user, usually at a data centre 96. The ISP
will peer with the CDN for a more direct connection between the content and the end
user. This provides bandwidth savings for the ISP it does not have to carry the
content from a distant server (potentially via a paid for transit circuit) every time it is
requested by a customer, and it benefits the content provider as the customer has a
better experience of accessing that content. Figure 30 illustrates the differences
between peering and transit.

Figure 30 – Peering and Transit

7.32

96

Peering will take place at a location that is mutually convenient for both parties. In
some cases these will be at Internet Exchange points, locations which have been
built to facilitate peering. Each ISP installs a circuit from its network to the peering
site in order to connect with another network. As multiple networks all have presence
at the same physical location it becomes cheaper for all these networks to
interconnect with each other. In the UK a large number of public Internet Exchange
points are located in London. London Internet Exchange (LINX) and London Network
Access Point (LONAP) are two of the largest not-for-profit organisations providing
these interconnect locations. Some exchange points are located elsewhere, such as
Leeds and Manchester.

Some content providers also provide caching servers with commonly viewed content at internet
peering points or, in some cases, embedded between access networks. Google and Netflix are
among those adopting this approach.
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7.33

Peering can lead to improved speeds and/or reliability for particular types of services
and so give consumers a better quality of service. For example, the BBC has peering
arrangements with a number of ISPs which means that its iPlayer services are
delivered over a peered link, freeing up the ISP’s transit connections for other traffic.
Other content providers are adopting the same approach.

7.34

It can be argued that, the extensive use of peering, particularly for CDN connectivity,
is a development of the internet away from its traditional form in which all traffic had
equal ‘best efforts’ treatment. However, the development can have benefits for
consumers as it can allow them to receive services faster. If the development leads
to consumer detriment, such as consumers not being able to access the type of
services they would expect to receive over the internet or receiving a significantly
poorer quality of experience for non-peered services (for example, if the ISP were to
reduce its investment in transit services), then its use could limit the scope for new
innovative services to establish themselves in the marketplace.

Internet Interconnect arrangements in the UK
7.35

Data collected from UK internet and mobile data service providers show that fixed
and mobile operators continue to use both transit and peering. However, as shown in
Figure 31, fixed providers use a larger proportion of peering compared to mobile
operators.

Figure 31 – Share of Peering and Transit interconnections for fixed and mobile
operators
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interconnection traffic

100%

75%
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Source: Ofcom/operators
7.36

The different approaches to interconnection adopted by fixed and mobile operators
may be the result of the different types of use on these networks. Fixed networks
have traditionally carried more video content, and hence have peering arrangements
with CDNs for the delivery of the more popular video content.

7.37

The differences may also be a result of the different amount of data use on the
networks. 460PB of data went through the fixed networks in June 2012 compared to
19PB of data on mobile networks. As there is significantly less traffic on mobile
networks, transit fees are not as expensive and therefore mobile operators may not
yet see the need to invest as much in peering arrangements. However, as data use
on mobile networks increases, this arrangement may change.
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7.38

56

Within the peering arrangements, the vast majority of traffic is connected via a small
number of operators. For both fixed and mobile networks, the three most popular are
LINX, Google and Akamai. LINX is an internet exchange point, providing
interconnection between many different ISPs and some content providers, and hence
its popularity as a point for peering. The popularity of Google and Akamai suggests
that operators may be using private peering to improve their access to data heavy
services such as video content.
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Annex 1

1 Data assumptions/methodology
Fixed networks
A1.1

Data relating to each broadband connection operated by BT, Virgin Media,
Everything Everywhere, O2, KCom, TalkTalk and Sky were collected and
aggregated. For each connection, the data included the postcode, modem sync
speed, data use and package details.

Average modem sync speeds
A1.2

For broadband delivered over telephone lines using the family of Digital Subscriber
Line (DSL) technologies, the modem sync speed is the downstream data rate at
which the ISP’s equipment in the local exchange or cabinet sends data to the
customer’s broadband modem. Speeds will vary depending on what technology is
deployed (e.g. ADSL supports a maximum of 8Mbit/s, ADSL2+ supports up to
24Mbit/s, current VDSL technologies support up to 80Mbit/s) and the quality of the
telephone line (which is primarily driven by its length).

A1.3

The modem sync speed represents the highest possible speed at which data can
be transferred across the line (when using the particular DSL technology variant). In
practice, the speeds achieved by the end user will always be lower because some
of the capacity of the connection is required for information to help send the users’
data across the internet. Speeds may also reduce further when there is network
congestion or when web servers are heavily loaded.

A1.4

While modem sync speeds do not therefore directly reflect end user experience,
they are a very useful proxy of the state of the UK’s broadband over telephone line
infrastructure, and provide a metric that can be tracked over time.

A1.5

Our calculations of average modem sync speeds also include existing cable
broadband connections. For these connections we have used the headline speed of
the broadband package of each existing consumer to calculate the average (e.g.
10Mbit/s, 20Mbit/s etc.). In practice, the modem sync speeds set by the cable
operator are usually higher than the headline package speed to ensure that end
users can experience the advertised speed.

A1.6

The average modem sync speeds presented in the report are based on our analysis
of over 13m broadband connections. The composition of the sample reflects the mix
of technologies (ADSL, ADSL2+, VDSL, FTTP, cable) and telephone line lengths in
use across the UK.

Receiving less than 2Mbit/s broadband
A1.7

Using the same sample of DSL connections used to derive the average modem
sync speeds, we have identified the percentage of customers receiving broadband
over their telephone line at speeds of less than 2Mbit/s.

A1.8

As outlined above, speeds experienced by end users will always be less than their
modem sync speed. To account for this, we have identified those connections that
have modem sync speeds of less than 2.2Mbit/s, thereby allowing for a 10%
overhead on the connection.
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A1.9

Some customers may be on low speed legacy broadband packages e.g.1Mbit/s and
hence are included in the metric. While these customer may simply need to switch
to a different package (e.g. up to 8Mit/s) to achieve higher speeds, some customers
will have been placed on these slower speed packages because it has already
been established that their line cannot support higher speeds and restricting the
speed can improve the stability of the connection. We have therefore chosen not to
exclude these customers from our calculations.

Data processing
A1.10

Data manipulation and auditing took place over a number of stages. These
included:
•

Cleansing of data to remove erroneous values and identify blank fields.

•

Aggregating data provided by operators into a common format.

•

Appending geographical data, including the local authority, country and
urban/semi-urban/rural code based on postcodes. This stage also provided a
summary as to how many properties exist in each type of location which is
aggregated on an authority by authority basis.

•

Data were split both by local authority and by individual postcode, and this was
repeated for urban, semi-urban and rural areas.

Take-up
A1.11

The data provided by the largest ISPs were weighted to be representative of the
entire UK market. Weightings for Openreach copper lines were calculated based on
the number of lines in the data we collected, compared to the total lines leased by
Openreach. These weighted figures were combined with data provided by KCom
and Virgin Media.

A1.12

Data from Wight Fibre have also been included. Data were not provided by other,
smaller network operators and are therefore not reflected in our analysis.

Data use
A1.13

Where we have reported on data use, the figures represent the total of uploaded
and downloaded data.

Mobile networks
Mobile coverage
A1.14

Data were collected from mobile operators on predicted outdoor coverage of 2G
and 3G networks. A signal strength of -86dBm was used as the threshold for
making 2G calls and a threshold of -100 dBm (CPICH 97) for 3G. Two operators
provided 2G and 3G data in May 2012. The other operators informed us that the
data they had provided in 2011 were still representative of their network coverage.

A1.15

Geographic coverage has been calculated by assessing the percentage of land
area in each local authority that is served by zero, one, two, three (and four for 3G)

97

Common Pilot Channel
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operators. While some local authority areas extend into river estuaries and sea
inlets, the data were trimmed to the coastline to provide an accurate measure of
land coverage. Analysis was based on aggregating 200mx200m grid squares, with
each square deemed ‘served’ or ‘not served’ by each operator based on the
predicted signal strength for the centre of that square.
A1.16

Premises coverage has been calculated by overlaying the location of each postal
delivery address in Great Britain (aggregated into 200mx200m grid squares) with
the predicted outdoor coverage of each 2G and 3G operator. The proportion of
premises served by zero, one, two, three, four (and five for 3G) operators was then
calculated. For Northern Ireland, we did not hold data on the location of individual
premises, so coverage was based on postcodes’ centres (if the centre of the
postcode was served, we have assumed that all premises in the postcode were
served). Data have been aggregated up to county/unitary authority level.

A1.17

When calculating rural and urban coverage, signal strengths at the centre of each
postcode in the UK were used to determine whether all premises in the postcode
are served or not. Each postcode was designated as being urban, semi-urban or
rural.

A1.18

It should be noted that the signal thresholds used for 2G have been adjusted since
the 2011 report. A signal level of -86dBm has been used to determined whether
coverage is available in any given pixel. In last year’s report a threshold of -92dBm
was used. The new, higher threshold is a more conservative view of coverage (i.e.,
consumers have a higher probability of making a call), but is consistent with that
used in this year’s Communications Market Report and the DCMS led Mobile
Infrastructure Project. Further work may be required to identify a threshold which
best represents the coverage of these mobile networks. As presented in Figure 19,
the estimated 2G premises coverage for all operators is 93.6%, with 0.3% of
premises in complete notspots. By comparison, when a signal threshold of -92dBm
is applied, the estimated all operator coverage increases to 97.7% and the number
of complete notspots reduces to less than 0.1%.

Mobile capacity demand
A1.19

Data were gathered from all four network operators relating to the data traffic
throughput at each of their mast sites for a one-month period. Therefore the data
collected represents 100% of the mobile market, including MVNOs and both
residential and business users. We used the number provided to our quarterly data
updates for the total number of active subscriptions in June 98. This includes MVNO
customers.

A1.20

In aggregating data use at a local authority level, data associated with each mast
were allocated to the local authority in which the mast was located (even though
some masts may serve customers in a neighbouring authority).

Postcode data
A1.21

In calculating take-up of services we have used data from the Post Office Address
File (PAF). In any given postcode we have taken the sum of residential and small
business premises as representing the market opportunity for broadband services
(where we refer to ‘premises’ or ‘households’ in this report we are referring to the

98

http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-marketreports/tables/
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sum of residential and small business postal delivery points) . We have excluded
PO boxes and assumed that large organisations (which make up a very small
percentage of UK premises) would be more likely to purchase higher speed leased
lines rather than copper or DOCSIS based broadband services.
A1.22

Where we have referred to urban, semi-urban and rural areas, these have been
classified as follows 99:

Figure 32 – Urban, semi-urban and rural coverage of mobile networks by premises
Classification
Urban

Type
Large city, small city, large town,

% UK Premises
34%

Semi-urban

Medium town, small town with
<15,000 population

51%

Rural

Rural area with <2,000 population

14%

99

See also http://www.ukgeographics.co.uk/images/locale.pdf

60

2012 UK Communications Infrastructure Report

Annex 2

2 List of alternative broadband providers
A2.1

In January 2011 Ofcom published a report by Analysys Mason on current and
planned deployments of SFBB by providers other than the main infrastructure
providers in the UK 100. More recently, Point Topic published a report on the
availability and take-up of superfast broadband services in the UK 101. This is an
update on the deployment plans for these providers.

A2.2

These networks are categorised as follows:
•

Property development – networks installed for new housing developments

•

Local community based – community led investment SFBB services

•

Urban – network rollout in pre-built areas which are not community led

•

Regional Projects – network investment for both residential and business
services

•

Urban economic developments – network investment primarily for business
services

Figure 33 – List of superfast broadband providers excluding the largest CPs
Company

Category

Location

Status of
network

Atlas Communications

Property-development

Belfast

Live

Hyperoptic

Property-development

London

Live

Independent Fibre
Networks Limited
(IFNL)

Property-development

Swindon, Corby,
Andover, Aylesbury,
Milton Keynes,
Bridgwater, Dartford,
Peterborough, Bristol,
London, Melksham,
Exeter, Hythe,
Oakham, Didcot,
Fleet

Live

IsRightHere

Property-development

Liverpool, Leeds,
London

Live

Velocity 1

Property-development

Wembley,

Live

100
101

http://stakeholders.ofcom.org.uk/binaries/telecoms/policy/local-fibre-access.pdf

http://www.callflowsolutions.com/assets/resources/files/Superfast%20broadband%20update%20full%
20report%20March%202012%20on%20site.pdf
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Bournemouth, Bristol
Cybermoor

Local community
based

Cumbria

Live

Gigaclear

Local community
based

Appleton, Eaton,
Boars Hill, Fyfield and
Tubney, Stanton
Harcourt, Kingston
Bagpuize and
Southmoor, Frilford
and Frilford Heath,
Otmoor, Rutland

Live

Whitcomm Cooperative

Local community
based

Cambusiang

Live

Callflow Solutions

Urban

Parts of Kent

Live

CityFibre Holdings

Urban

Bournemouth

Live

Smallworld Cable

Urban

North West England
Live
and Western Scotland

Wightcable

Urban

Isle of Wight

Live

Digital Region Limited

Regional projects

South Yorkshire

Live

Gateshead
Technology
Innovation

Urban economic
development

Baltic Business
Quarter

Live

Manchester Digital
Development Agency

Urban economic
development

Central Manchester

Live

A2.3
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This is not an exhaustive list of superfast networks and services in the UK. We
invite contributions from providers of these networks and services to provide us with
more up-to-date information about the coverage of superfast services.
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Annex 3

3 Glossary
2G Second generation of mobile telephony systems. Uses digital transmission to support
voice, low-speed data communications, and short messaging services.
3G Third generation of mobile systems. Provides high-speed data transmission and supports
multi-media applications such as video, audio and internet access, alongside conventional
voice services.
4G Fourth generation of mobile systems. It is designed to provide faster data download and
upload speeds on mobile networks.
Access network An electronic communications network which connects end-users to a
service provider; running from the end-user’s premises to a local access node and
supporting the provision of access-based services. It is sometimes referred to as the ‘local
loop’ or the ‘last mile’.
ADSL Asymmetric Digital Subscriber Line. A digital technology that allows the use of a
standard telephone line to provide high-speed data communications. Allows higher speeds
in one direction (‘downstream’ towards the customer) than the other.
Backhaul The part of the communications network which connects the local exchange to the
ISP’s core network
Base station This is the active equipment installed at a mobile transmitter site. The
equipment installed determines the types of access technology that are used at that site.
BDUK Broadband Delivery UK
Bit-rates The rate at which digital information is carried within a specified communications
channel.
Bonding A technique which could be used in DSL networks to improve data speeds by
using multiple copper lines between the cabinet and the customer’s premises.
Broadband A service or connection generally defined as being ‘always on’ and providing a
bandwidth greater than narrowband.
Core network The central part of any network aggregating traffic from multiple backhaul and
access networks.
Data packet In networking, the smallest unit of information transmitted as a discrete entity
from one node on the network to another.
DCMS Department for Culture, Media and Sport.
DOCSIS Data Over Cable Service Interface Specification. It is a standard for the high speed
transmission of data over cable networks.
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DSL Digital Subscriber Line. A family of technologies generally referred to as DSL, or xDSL,
capable of transforming ordinary phone lines (also known as ‘twisted copper pairs’) into highspeed digital lines, capable of supporting advanced services such as fast internet access
and video on demand. ADSL and VDSL (very high speed digital subscriber line) are variants
of xDSL).
Femtocell A small base station, typically installed indoors to improve indoor mobile
coverage. A residential femtocell uses the consumer’s broadband connection to offload the
mobile data onto the fixed network.
FTTC Fibre to the Cabinet. Access network consisting of optical fibre extending from the
access node to the street cabinet. The street cabinet is usually located only a few hundred
metres from the subscribers’ premises. The remaining segment of the access network from
the cabinet to the customer is usually a copper pair.
FTTH Fibre to the Home. A form of fibre optic communication delivery in which the optical
signal reaches the end user’s home.
GPON Gigabit Passive Optical Network. A point to multipoint network (as opposed to a point
to point network), where a single optical fibre is used to serve multiple premises using
passive splitters at higher speeds.
GSM Global Standard for Mobile telephony. This is the standard used for 2G mobile
systems.
Headline connection speed The theoretical maximum data speed that can be achieved by
a given broadband line. A number of factors, such as the quality and length of the physical
line from the exchange to the customer, mean that a given customer may not experience this
headline speed in practice.
HFC Hybrid Fibre Coaxial. A combined optical fibre and coaxial cable (a cable made up of a
conductor and a tubular insulating layer) commonly used in cable networks.
IP Internet Protocol. This is the packet data protocol used for routing and carrying data
across the internet and similar networks.
IPTV Internet Protocol Television. The term used for television and/or video signals that are
delivered to subscribers or viewers using internet protocol (IP), the technology that is also
used to access the internet. Typically used in the context of streamed linear and on-demand
content, but sometimes for downloaded video clips.
ISP Internet Service Provider. A company that provides access to the internet.
Leased lines A transmission facility which is leased by an end user from a public carrier,
and which is dedicated to that user’s traffic.
LLU Local Loop Unbundling. LLU is the process where incumbent operators (in the UK this
is BT and KCom) make their local network (the lines that run from the customers’ premises
to the telephone exchange) available to other communications providers. The process
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requires the competitor to deploy its own equipment in the incumbent’s local exchange and
to establish a backhaul connection between this equipment and its core network.
LTE Long Term Evolution. This is a 4G technology which is designed to provide faster
upload and downloads speeds for data on mobile networks.
MNO Mobile Network Operator, a provider who owns a cellular mobile network.
Mobile Broadband Various types of wireless, high speed internet access through a mobile
telephone or a mobile data dongle.
MVNO Mobile Virtual Network Operator. An organisation which provides mobile telephony
services to its customers, but does not have allocation of spectrum or its own wireless
network and instead, buys a wholesale service from a mobile network operator.
Narrowband A service or connection providing data speeds up to 128kbit/s, for example via
an analogue telephone line.
Not-spot An area which is not covered by fixed or mobile networks.
Peer to Peer (P2P) It is a distributed application that uses end users’ computers as nodes to
deliver service applications.
Point-to-Point A network topology where the end user is connected to the network via a
dedicated fibre.
PSTN Public Switched Telephone Network. The network that manages circuit switched
fixed-line telephone systems.
SIM Subscriber Identity Module. A SIM is a small flat electronic chip that identifies a mobile
customer and the mobile operator. A mobile phone must have a SIM before it can be used.
Smartphone A mobile phone that offers more advanced computing ability and connectivity
than a contemporary basic ‘feature’ phone.
SFBB Super-Fast Broadband. The next generation of faster broadband services, which
delivers headline download speeds of greater than 30Mbit/s.
SLU Sub-Loop Unbundling. This is where the unbundling of the access line takes place at
the street side cabinet (rather than the exchange as for LLU) for a communications provider
to gain control of the access line to the customer.
Telecommunications Conveyance over distance of speech, music and other sounds, visual
images or signals by electric, magnetic or electro-magnetic means.
Transmitter A device which amplifies an electrical signal at a frequency to be converted, by
means of an aerial, into an electromagnetic wave (or radio wave). The term is commonly
used to include other, attached devices, which impose a more simple signal onto the
frequency, which is then sent as a radio wave. The term is sometimes also used to include
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the cable and aerial system referred to above, and indeed the whole electrical, electronic
and physical system at the site of the transmitter.
UMA Unlicensed Mobile Access. A technology that provides roaming between GSM and
802.11 Wi-Fi
UMTS Universal Mobile Telecommunications System. The 3G mobile technology most
commonly used in the UK and across Europe.
Unbundled A local exchange that has been subject to local loop unbundling (LLU).
Usage cap Monthly limit on the amount of data that users can download, imposed by fixed
and mobile operators for some of their packages.
VDSL Very High Speed DSL. A high speed variant of DSL technology, which provides a high
headline speed through reducing the length of the access line copper by connecting to fibre
at the cabinet.
Vectoring A technique used in DSL networks to increase the data speeds by using real time
digital signal processing techniques to reduce the interference on the line.
Wi-Fi A short range wireless access technology that allows devices to connect to a network
through using any of the 802.11 standards. These technologies allow an over-the-air
connection between a wireless client and a base station or between two wireless clients.
WiMAX A wireless MAN (metropolitan area network) technology, based on the 802.16
standard. It can be used for both fixed and mobile data applications.
WLR Wholesale Line Rental. This is a regulatory instrument requiring the operator of local
access lines to make services available to competing providers at a wholesale price.
xDSL The generic term for the Digital Subscriber Line (DSL) family of technologies used to
provide broadband services over a copper telephone line.
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