
Superfast.  Ultrfast.  G.Fast
Can you ever have enough bandwidth?

Dr. Doug Williams
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Year Broadband launch announcement

1999 First consumerbroadbandlaunched

2000 BT: 512kb/sbroadband

2001 NTL: 128kb/sóbroadbandôservice

2002 NTL: 1Mb/sbroadband

2004 NTL&Telewest; 750kb/s& 1.5Mb/s

2005 BT: 2Mb/sbroadband

2006 BT: ADSL Max (upto 8Mb/s)

2007 BT: ADSL 2+ (upto 24Mb/s)

2007 Virgin: 20Mb/s

2008 Virgin: 50Mb/s

2010 BT: Infinity 36Mb/s

2010 Virgin: 100Mb/slaunched

2011 BT: 110Mb/sFTTH product

2012 BT: Infinity 2, 76Mb/s

[1] BT (British Telecommunications plc.) is the largest UK broadband provider www.btplc.com

[2] NTL and Telewest were cable companies offering cable television, cable internet and fixed-line cable telephone services 

in the UK up until 2006 when NTL, Telewest and Virgin all merged to form Virgin media.

UK Broadband Speed:  New product launches

History
How much was enough?

http://www.btplc.com/
http://en.wikipedia.org/wiki/Cable_television
http://en.wikipedia.org/wiki/Cable_internet
http://en.wikipedia.org/wiki/Telephone
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Please stand up
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How much 
bandwidth will 

Householdsneed?
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100Gb/s will be enough

10  Gb/s will be enough

1    Gb/s will be enough

100Mb/s will be enough

80  Mb/s will be enough

40  Mb/s will be enough

20  Mb/s will be enough

In 2030, how much bandwidth will be enough for a busy family 
ƘƻǳǎŜƘƻƭŘΚ ό¢Ƙƛƴƪ ǘƘǊŜŜ ǘŜŜƴŀƎŜ ŎƘƛƭŘǊŜƴΧύ
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What do you 

think?

In 2030, how much bandwidth will be enough for a busy family 
household? (Think three teenage childrenΧύ
ΧƳȅ ŎƻƭƭŜŀƎǳŜǎ ǎŀƛŘ
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άG.fastέ ǘƻ ŘŜƭƛǾŜǊ ǎǇŜŜŘǎ ƻŦ ǳǇ ǘƻ рллaōǇǎ ǘƻ Ƴƻǎǘ ƘƻƳŜǎ 
Premium fibre services of up to 1Gbps to be developed 

.¢ /9h DŀǾƛƴ tŀǘǘŜǊǎƻƴ ǘƻŘŀȅ ǎŜǘ ƻǳǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀƳōƛǘƛƻƴ ǘƻ 
transform the UK broadband landscape from superfast to ultrafast. 

He revealed that BT plans to deliver much faster broadband for homes 
ŀƴŘ ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ Ǿƛŀ ŀ ǿƛŘŜǎǇǊŜŀŘ ŘŜǇƭƻȅƳŜƴǘ ƻŦ άG.fastέΦ ¢Ƙƛǎ ƛǎ ŀƴ 
innovative technology that BT will test in two pilot locations starting this 
Summer. 

G.fastwill help BT deliver ultrafast speeds of up to 500Mbps to most of 
the UK within a decade. Deployment will start in 2016/17, subject to the 
pilots being successful. 

Early tests show G.fastis capable of delivering a range of speeds 
ŘŜǇŜƴŘƛƴƎ ƻƴ Ƙƻǿ ŎƭƻǎŜ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǘƻ ŀ ŎǳǎǘƻƳŜǊΩǎ ǇǊŜƳƛǎŜǎΦ .¢ 
expects to offer initial speeds of a few hundred megabits per second to 
millions of homes and businesses by 2020. Speeds will then increase to 
around 500Mbps as further industry standards are secured and new kit is 
developed. 

ά.¢ ƛǎ ŀ ǿƻǊƭŘ ƭŜŀŘŜǊ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ŦƛōǊŜ ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ǿŜ ŀǊŜ 
ŜȄŎƛǘŜŘ ŀōƻǳǘ ǘƘŜ ƴŜȄǘ ǎǘŀƎŜ ƛƴ ƻǳǊ ǎǘƻǊȅΣέ tŀǘǘŜǊǎƻƴ ǎŀƛŘ ǘƻŘŀȅΦ ά²Ŝ 
believe G.fastis the key to unlocking ultrafast speeds and we are 
prepared to upgrade large parts of our network should the pilots prove 
successful. That upgrade will depend however on there continuing to be a 
stable regulatory environment that supports investment. 

ά¢ƘŜ ¦Y ƛǎ ŀƘŜŀŘ ƻŦ ƛǘǎ ƳŀƧƻǊ 9ǳǊƻǇŜŀƴ ƴŜƛƎƘōƻǳǊǎ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ 
broadband and we need to stay ahead as customer demands evolve. 
G.fastwill allow us to do that by building on the investment we have 
made in fibre to date. It will transform the UK broadband landscape from 
ǎǳǇŜǊŦŀǎǘ ǘƻ ǳƭǘǊŀŦŀǎǘ ƛƴ ǘƘŜ ǉǳƛŎƪŜǎǘ ǇƻǎǎƛōƭŜ ǘƛƳŜŦǊŀƳŜΦέ

30 January 2015

The two pilots will start this Summer in Huntingdon, Cambridgeshire and 
Gosforth, Newcastle. Around 4,000 homes and businesses will be able to 
participate in the pilots which will explore what speeds can be delivered 
using G.fastat scale. 

¢ƘŜ Ǉƛƭƻǘǎ ǿƛƭƭ ōǳƛƭŘ ƻƴ ǊŜŎŜƴǘ ǘŜǎǘǎ ŀǘ .¢Ωǎ ǿƻǊƭŘ ǊŜƴƻǿƴŜŘ ƛƴƴƻǾŀǘƛƻƴ 
centre at AdastralPark, Suffolk. These have shown that G.fasthas the 
potential to deliver significant speed increases from existing and new fibre 
street cabinets as well as from other points closer to the customer. This is 
an important development as it means the technology can be deployed in 
a more efficient and rapid manner than previously thought. 

BT is likely to deploy G.fastfrom various points in the network, with the 
pilots allowing it to assess various roll out options. It is also planning to 
develop a premium fibre broadband service for those residential and 
business customers who want even faster broadband, of up to 1Gbps. 

BT is currently expanding the reach of its fibre network by working with 
the public sector across the UK. Its network already passes almost 22 
million premises ςaround three quarters of the UK ςand is open to all 
communications providers on an equal basis. Its expansion will help the 
UK to boast 95 per cent coverage for fibre broadband within the next few 
years. 

The UK is already ahead of Germany, France, Italy and Spain when it 
comes to superfast broadband coverage and take-up 1Σ ŀƴŘ .¢Ωǎ Ǉƭŀƴǎ ǿƛƭƭ 
ensure the UK stays ahead and joins the ranks of world leaders such as 
Japan and South Korea. 

Ends 

1 Ofcom European Broadband Scorecard March 2014

Current 

Affairs

BT CEO sets out ultrafast broadband vision
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The macro view has proved accurate at anticipating bandwidth supply.  Macro views 

of demand

The Law of Internet Bandwidth

! ƘƛƎƘ ŜƴŘ ǳǎŜǊΩǎ ŎƻƴƴŜŎǘƛƻƴ ǎǇŜŜŘ ǿƛƭƭ ƎǊƻǿ ŦƛŦǘȅ ǇŜǊ ŎŜƴǘ ȅŜŀǊ ƻƴ ȅŜŀǊΦ
JakobNielsen
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~40% year on year growth in core demand

The macro view has proved accurate at anticipating bandwidth supply.  
Average demand has followed. Will this continue? 

Macro views 

of demand

The Law of Internet Bandwidth
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Macro views 

of demand

The Law of Internet Bandwidth

! ƘƛƎƘ ŜƴŘ ǳǎŜǊΩǎ ŎƻƴƴŜŎǘƛƻƴ ǎǇŜŜŘ ǿƛƭƭ ƎǊƻǿ ŦƛŦǘȅ ǇŜǊ ŎŜƴǘ ȅŜŀǊ ƻƴ ȅŜŀǊΦ
JakobNielsen

άΦΦbandwidth is a scarce ǊŜǎƻǳǊŎŜέ
Jakob Nielsen
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Published estimates of future demand provide a spread of views
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1Tbps ïfor displays with  

100X more pixels than 4kTV 

at 120fps on a 34ò screen 

Year
2013        2014        2015        2016        2017        2018        2019        2020        2021        2022        2023 2024        2025



Slide 20 of 32

ñ>50Mbps (2023)  for the 

top 1% households to satisfy 

every minute of the month.ò

ñ38Mbps (2023) top 1% of 

households excluding the 

busiest  1 minute.ò

ñ19Mbps (2023) median 

user excluding the busiest 

four minutes of the month.ò
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Alcatel Lucent (2018)

(video centric Monte 

Carlo)

75Mbps  to support

- 1 UHDTV stream

- 2 HD streams &

- 1 SD stream

Published estimates of future demand provide a spread of views
Models

Nielsen

1Tbps ïfor displays with  

100X more pixels than 4kTV 

at 120fps on a 34ò screen 

Year
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Method

1. Define exemplar households

2. Define the applications and services that will create bandwidth demand in the future

3. Predict the way that bandwidth-demand will change, per application or service, over the next 5-20 years

4. Model the way a household will use these applications over 1 day, in 5 minute intervals

5. Sum the contributions from each concurrent application in each 5 minute interval.

6. Model the take up of new services by each household type so we know who is using what in each of the 

chosen years

7. Identify the peak bandwidth demand

Our in-house model is user-centredΦ LǘΩǎ based on the assumption that peak 
bandwidth demand is caused, more or less, by people.  
What can such an approach tell us about future peak bandwidth demand?

Models
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OLDER ADULTS (7.4M Individuals)

Jenny (39) and David (42) both have

busy jobs. They are technically savvy

and value products and services that

save hem time. 

They have a high disposable income and watch little TV during 

the week.

They are heavy internet users. On an evening Jenny relaxes 

watching TV while David uploads the summer holiday video for 

friends to see on YouTube.

YOUNG ADULTS (6.7M Individuals) 

James (25) and Sophie (24) live

together.  They work in the city and

have very busy work and social lives.

They have a wide circle of social and work friends, and use 

social networks to help manage their relationships.

They love entertaining and like to keep up to date with the latest 

TV shows, films and games. They want to be the ófirst to have 

seenô in their social network.

EMPTY NESTERS (12.3M Individuals)

Jim (61) and Jane (62). Their daughter 

Claire lives quite locally.  She is taking a

career break while she raises a young

family.

They love BT. The need some help with new technologies and 

need them to be simple.

They each have mobiles and share a home PC. They regularly 

use the Internet. They have weekly video calls with relatives 

abroad and have a games console for when the grandchildren 

usually visit on Sundays.

FAMILY (17.4M Individuals)

Amy (42), Dave (43), Lucy (11),

Emma (16) and Andy (18) live in a busy

house with visits from family and the

kidsô friends over to play.

Amy has a sister who is married but has no kids. Amy's Mum 

has arthritis and perhaps some early dementia or age related 

forgetfulness.  Amy's Mum's prime carer is Susan (Amy's 

sister).

Dave's has a brother who lives in Aberdeen. Dave's parents are 

well off and spend a lot of time away from their home on 

holidays.

Our in-house model is user-centred.  It is based on the assumption that 
peak bandwidth demand is caused, more or less, by people

Models
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Summary of future Consumer Bandwidth Demand ï2013 Update
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ñ>50Mbps (2023)  for the 

top 1% households to satisfy 

every minute of the month.ò
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busiest  1 minute.ò
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Year
2013        2014        2015        2016        2017        2018        2019        2020        2021        2022        2023 2024        2025

1Tb/s

160

80

40

20

Alcatel Lucent (2018)

(video centric Monte 

Carlo)

75Mbps  to support

- 1 UHDTV stream

- 2 HD streams &

- 1 SD stream

Models

Our in-house model is user-centred.  It is based on the assumption that peak 
bandwidth demand is caused, more or less, by people.  What can such an 
approach tell us about future peak bandwidth demand?
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aŜŀǎǳǊŜƳŜƴǘǎ ǎƘƻǿ ƭŜǾŜƭǎ ƻŦ ΨƘƛƎƘΩ ǳǎŀƎŜ ǘƘŀǘ ŀǊŜ ƴƻǘ ŀƴǘƛŎƛǇŀǘŜŘ ōȅ ǘƘŜ ƳƻŘŜƭ
- 5% of fibre lines: peak >25Mbps for 30 minsat least once per month

- 10% of fibre lines: peak >35Mbps for 30 minsat least once per month

BT Research -

Demand model 

ñ35Mbps (2018) is 

enough to meet the 

needs of all but the 

most demanding 5th 

percentile.ò

BT Research -

measurement

Fibre customers

ñ5% of users use 35Mbps 

or more continuously for 

30 minutes at least once 

during a month.ò

ñ10% of users use 

25Mbps or more 

continuously for 30 

minutes at least once 

during a monthò

Model

vs

Measurement

Year
2013        2014        2015        2016        2017        2018        2019        2020        2021        2022        2023 2024        2025

Nielsen

1Tbps ïfor displays with  

100X more pixels than 4kTV 

at 120fps on a 34ò screen 
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But the very busiest lines (during a July Sunday evening) more often than not have 

traffic levels dominated by non-video traffic ïalmost certainly downloading large 

files (>5Gbytes) to sustain such high rates for 30 minutes

The vast majority of the busiest 20,000 lines (during a July Sunday 

evening) have traffic levels caused predominantly by video traffic

Analysis of 20,000 lines shows how the mix of video and non video traffic varies 
with the level of bandwidth demand.  Generally video traffic dominates, but the 
busiest demand levels were caused by non-video traffic (file download)

Model

vs

Measurement
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Predictions

User centred estimates of future bandwidth demand highlight that streaming video and file download are likely to be the 
applications that dominate total data demand and peak bandwidth demand.  We predict (2025) streaming video demand 
and normal internet usage can be supported with ~50Mb/s but note that faster file download times and larger file sizes 
may create occasional demand in excess of 500Mb/s.

Sustained demand.
Application critical 

streaming video and audio

Elastic demand.
not time critical: file 

transfers; game 

downloads; OS updates

Large Typical
Film 46GBytes - 3 hours at 40Mb/s (BluRay) 18GBytes - 2 hours at 20Mb/s

Software 5Gbytes (OS Yosemite, 2014) 60 Mbytes - Average iOSgame size, 2014

3GBYtes (OS Windows 8.1)

Games 41GBytes (PS4 NBA 2k14) моD.ȅǘŜǎ   ά!ǾŜǊŀƎŜ t{п ƎŀƳŜ ǎƛȊŜέ

File download

50GByte    250GByte 
4 hrs 28   Mb/s       140Mb/s

60 mins 110 Mb/s       550Mb/s

30 mins 220 Mb/s       1.1Gb/s

5 mins 1.3  Gb/s         6.5Gb/s

1 mins 6.6  Gb/s         33Gb/s

In 2025
50Mb/s Many people, most days for some of the time

500Mb/s Some people, some days for some of the time



Dr. Doug Williams

Superfast.  Ultrafast.  G.Fast
Can you ever have enough bandwidth?

…probably

In 2025
50Mb/s Many people, some days for some of the time

500Mb/s Some people, some days for some of the time


