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Overview

* Challenges - for Mobile quality of service
* Solutions - Three’s approach
* The future
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Challenges

Coverage
= # sites
@ a given frequency
@ a given speed

Speed /
Capacity Customer Experience
= # sites x amount of spectrum = # sites x spectrum @ given
@ given technology technology
@ given average distance from site @ given traffic demand

@ given distance from site
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Coverage
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Customer experience.

Browsing |100-1000 kb/s Medium Downlink Bursty
Streaming | 100-1600 kb/s High Downlink Constant
Email Send |100-1000 kb/s High Uplink Bursty
Download |400-4000 kb/s High Downlink Constant
Real-time | 50 600 kb/s Low Symmetric Bursty
Gaming
Peer-2-Peer | 0-1000 kb/s High Symmetric Backgr
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Solutions

* Coverage
- Network share
e Capacity
- Investment
- New technology
- Traffic management
- Products
« Customer experience
- Selling
- Traffic monitoring
- Customer Surveys
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Coverage

Network S’h’are

Alln.
i

gl

>12,500 sites
98% outdoor coverage
.~ 100% 7.2Mbps & HSUPA

7,500 sites
" ./ 90% outdoor coverage
- 100% 3.6Mbps

" End 2010

Three.co.uk



Capacity
New technology

Av User Throughput Expected Latency
A

A

10 Mbps 120 ms

5 Mbps 60 ms

1.5 Mbps 30 ms
TODAY HSPA+ LTE
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Capacity
Traffic management

Network
= |Infrastructure

" File Sharing

* Throttle background
traffic during congestion
to improve browsing
 Potential to optimise
video traffic
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Traffic

Products

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

Dongle iPad
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Customer experience

¥Wnat 00 you wamt i %or?
) Moblis phons (&) Moblis Broadband

Search Q

Mobile Broadband coverage in... -
maidenhead () Dsists

To get more detailed information please search
again for a specific postcode.

Check your Mobile phone coverzge here>

> Rate my network here

Rated Best Network WA
for Mobile
Broadband.*

Map Views: M:zp only. Coverage information.

Key to coverage map.

Indeor & outdoor coverage. Qutdoor coverage.
For your Mobile Broadband For your Mobile Broadband.

DongleTrack
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Customer Experience .
Traffic Monitoring VVELDCENT

SYSTEMS

* Monitors every data session for every customer
(a DVD of data every 2 seconds)

30

Example customer
speed profile
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» Speeds — sell typical speeds not peak
e.g. typical 0.6 to 1.8 Mbps rather than 7.2 Mbps
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Customer experience

Customer surveys s
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“*Donglelrack  Network Performance.

Understanding the mobile broadband market

&

orange”

)

= Mobile:| vodafone
Getting Connected 18'[ 4th 2nd 3rd 5th
Staying Connected 15'[ 3rd 2nd 5th 4th
Reliability Day 18’[ 3rd 3rd 2nd 5th
Reliability Evening 18'[ 2nd 3rd 4th 5th
Download Speeds 1St 2nd 4th 3rd 3
Upload Speeds 3rd 4th 2nd

18'[
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Future

* Network share expansion
e Spectrum

Thr



Network Share expansion

- Indoor 2008

Indoor 2010

O Potential Orange Sites 2013

>3000 additional sites
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S p e Ct r u m “3G Extension”

Radar needs to be cleared
(2012-2014)

“Digital Dividend”

TV needs to be cleared
(2012-2014)

“2G refarm”
Needs license change
to allow use for 3G
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« Auction expected late-2011

2110 MHz 2170 MHz @
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Thank you.



