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A look at the communications market

Mobile telephony TS 96%

88%

Fixed telephony

Internet connectio 82%

66%
64% 65%

Total broadband

Fixed broadband |
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Mobile | 12%

broadband
dongle /datacard

2%
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Take-up of key telecoms technologies (proportion of households / adults)
Source: Ofcom Technology Tracker. Data from Q1 of each year 2007-2014, then H1 2015-2017.
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A look at the communications market
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Average household spend on communications services

Source: Ofcom / operators / ONS
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Proportion of total household spend
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Exponential growth in data consumption and network capacity requirements
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* Government and Ofcom promoting FTTP infrastructure competition
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* Multiple ultrafast projects announced across the market

Source: BT
1 actual and forecast growth on BT networks
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* Mobile data traffic growth continues

* Heavy investments in mobile infrastructure are needed in the mid-term
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We have evolved our strategy to focus on convergence

Our purpose To use the power of communications to make a better world

Our vision Leadership in converged connectivity and services, brilliantly delivered

Our goal Drive sustainable growth in value
/
Converged Services for UK I
Consumer and Enterprise . Invest
Deliver in — Transform
differentiated - our
Digital Global Services for MNCs" customer integrated ,
) network operating
Our strategy < experiences eaderchi ] model
Unmatched UK-wide Fixed Access eadaersnip
for all CPs’
Renew our capabilities and culture
N

Our values Personal Simple Brilliant

I Multi-National Corporations
2 Communications Providers
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‘One network to rule them all’

Today:
Three different networks

Superfast 4G WiFi
broadband network on the go

x Different usage allowances

x Complex to switch between
networks

% |nconsistent coverage and speed
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Tomorrow:
One smart network

WiFi
on the go
v Always connected
v Always optimised
v Always affordable

Mobile Fixed
networks EAIS



The journey towards one smart network

Switch on the
first 5G network in the
UK

Increase mobile
‘Time on 4G’ to 99%

Extend IMS capabilities
to all our BT & EE
customers

Launch a converged
hardware portfolio
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Create a seamless
experience for public
WiFi

Introduce IP Voice for
our customers

WiFi/Fixed

Build new core —
one, smart, digital
network

Move from 3G to 5G




The Telegraph

2l Gadgets Innovation BigTech Start-ups Politicsof Tech Gaming Podcast

# - Technology Intelligence
EE to roll out 5G in 16 cities next year in
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BT has ambitious plans for 5G

EE will switch on 5G services
in 16 UK cities in 2019,
starting in: London, Cardiff,
Edinburgh, Belfast,
Birmingham and Manchester.

Coverage will then be
extended to Glasgow,
Newcastle, Liverpool, Leeds,
Hull, Sheffield, Nottingham,
Leicester, Coventry and
Bristol.

® 5Glaunch locations
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o
Belfast

o ) Edinburgh
Glasgow

Newcastle

Legds %ull
Manchester
Liverpool @ @ Sheffield

@ Nottingham

. .
Birmingham ® @ Leicester

Coventry

Cardiff @ London

Bristol

EE’s ambitious investment in
5G sites demonstrates that
our city is a great place to
invest in innovative and
future-facing digital
connectivity.”

Sadiq Khan, Mayor of London



Benefits of 5G technology

4G

Up to 20MHz blocks /\/\/\/\/\

2 or 4 antennas
(2x2 or 4x4 MIMO)

Typically 3 cells IR

Typically 1Gbps to 10Gbps, dedicated functions
connected to the fixed core
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Larger spectrum blocks

More spectrum reuse:
antennas

More spectrum reuse:
cells

More efficient core

5G

W Up to 100MHz blocks

64 or hundreds of
antennas (Massive
MIMO)

l" Beam forming

Typically 10Gbps to 100Gbps, embedded in the
fixed core

-
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Multi-connectivity for optimal experience

—_— |[MT-2020 — 802.11 e |MT-Advanced
Peak data rates (Gbit/s)
A'“(S;fsz/c:nﬁ?dw 400 /"’/— 20 -‘\“\ User experienced

data rates (Mbit/s)

Network

Spectrum
Efficiency

Efficiency

Connection density

Mobility (km/h)
(devices/km?) a

i

Latency (ms) Source: WBA and ETSI IMT-... . .
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Small cell

~ 5G Carrier aggregation

\/

4G LTE, LTE Unlicensed and Wi-Fi

5G /4G /3G / Wi-Fi
multimode device

WiFi/Fixed

Macro
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Network Slicing

Multiple logical networks dedicated to different services/service types

Rapid deployment of new services

— End goal is fully automated deployment of new
network slices with no disruption

Support for different operational models

, — Different SLAs (e.g. security, reliability etc.),
CPIUP | Vetical require isolation between different slices

Conflicting functional requirements

9 . . . .
@'b e ¢ — Optimisation of each slice for the specific
Jassiic o] devicss functionality, some requirements may be
\@@ . mutually exclusive
&
&
o)

. Access node . Cloud node (edge & central) ' Networking node ' . . Part of slice

g
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Dynamic Network Services delivered on our Global network

>200 >3,400 4 >5,200
countries customers served  global service hubs PoPs

IPCG (MPLS) — flex port speeds via My Account portal
ICG (Internet) — usage based billing
On Demand enhancements to Connect Portfolio

Bandwidth on demand

Core SDN

AR RS
NFV from the cloud: Firewall , Infovista, Riverbed, DDOS protection, Internet

Cloud Service Nodes

= Gatewa
g Y Diamond IP Network Managed Network
o Voice Services Security
S Connect Services Connect Edge - Cisco ENCS + alternative white box |
2 - Connect Services Platform - Virtual Network Functions (VNFs) including Y | | Value AddegServites—p| o I
E Platform Cisco SD-WAN, Checkpoint, Fortinet, InfoVista, Riverbed plus own use VNFs — Y “ ‘ *' =
5 Agile C:ISU::NS /D_ Connect | (S:onr_lect
= Service & Network Automation Platform, fully integrat t |uti ' Connect g || Tl iatform
Z , fully integrates partner solutions . Meraki Platform
P4 and extend orchestration from the core network to major third-party cloud | @ ™= ;i ot W ,\
data centres and LAN/DC-LAN W) P A aZEPX:")
S s Ethernet /
— e IP Connect :Lt:;:i: Optical i Cgr::ct
Agile Connect SD-WAN overlay based on Nokia Nuage solution, integrated into BT’s Connect

network platform and portal ' ' Hybrid Networking

SD-WAN solutions based on Cisco technology (Viptela/Meraki) integrated
WAN /Meraki with BT’s platform with additional reporting capability

Connect Cisco SD-

SD-WAN features available from Riverbed/InfoVista solutions, BT first to
market with As a Service solutions
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An exciting journey — but a complex one

Increased technology complexity needs to result in LESS complex customer experiences

Multiple antennas
CA
Macro sites Drone

/ Massive MIMO

antennas Microcell
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Multiple cells

Cloud RAN \ Multi connectivity Interference coordination

Interference
. . g
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We’re transforming our culture, approach and mindset

IT Evolutlon
Dlgltal BT
& insight driven
Shift to ‘ cﬁlture IT Vision

° Agile :
Human-centred Automation
service design ey R
Strong : ) o QA
Operationa o ‘ )
Pa rtnerships Excellence J e . Transformatio

Leadership, ey
culture & pressss A

mindset i e
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Glossary

ONS Office for National Statistics

FTTP Fibre to the Premise

5G The next-generation standard for wireless communications—are scheduled
to follow (but not replace) current 4G networks with vastly increased
capacity, lower latency, and faster speeds

4G Fourth generation of broadband cellular network technology, succeeding
3G.

IMS IP Multimedia Subsystem or IP Multimedia Core Network Subsystem is an
architectural framework for delivering IP multimedia services. Historically,
mobile phones have provided voice call services over a circuit-switched-
style network, rather than strictly over an IP packet-switched network

IP Voice | Technology for the delivery of voice communications and multimedia
sessions over Internet Protocol (IP) networks, such as the Internet

MIMO Multiple-input and Multiple-output, method for multiplying the capacity of
a radio link using multiple transmission and receiving antennas

G.Fast Delivers ultrafast broadband speeds of more than 100Mbps

IMT International Mobile Telecommunication system

CP/UP Control Plane carries signalling traffic
User Plane carries network user traffic
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RAT
Vertical AP
D2D

SLAs
IPCG

MPLS

ICG

POPs

RAN
loT

NFV

Radio Access Technology
Vertical Application

Device to Device, communication refers to a radio technology that enables
devices to communicate directly with each other

Service Level Agreements

IP Connect Global network, lets you connect different sites with different needs,
locally, nationally and around the world

Multiprotocol Label Switching is a routing technique in telecoms networks that
directs data from one node to the next based on short path labels rather than
long network addresses

Inbound Contact Global, a voice service where you can route your callers all over
the world to the most suitable agent or automated solution

Point of Presence is the point at which two or more different networks or
communication devices build a connection with each other

Radio Access Network is part of a mobile telecommunication system

Internet of Things, refers to the concept of extending Internet connectivity
beyond conventional computing platforms

Network Functions Virtualization is an initiative to virtualize network services
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