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Motorola for Mission Critical .
Solutions




Enterprise Mobility Solutions

TETRA
Project 25 Astro

DMR - Mototrbo

Professional 2-way radio

Wireless Broadband Solutions
Data solutions

EMB - Symbol
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TETRA Phase 1

Trunked radio solution
Supports DMO for out of network operation

Full duplex — (TDMA)

Spectrally efficient — 25 KHz

Modulation - /4 QPSK

Multiple frequency bands, 330-350, 380-400, 410-430, 450-470, 800 MHz
Requires contiguous spectrum

Multiple levels of encryption Air I/F, E2E
Integrated Voice & Data

5" 2
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TETRA Phase 2 - TEDS
TETRA Enhanced Data Service

Backward compatible with TETRA Release 1
Network integration capability

Flexible data rates and spectrum use
25, 50, 100 and 150 kHz channels bandwidths
Can trade off data rate, spectrum and range

Integrated TETRA 1 and TEDS system

Technology selected for TEDS use
Multi-carrier QAM (Quadrature Amplitude Modulation) in all bands
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Objectives of TETRA Release 2.0

Tetra 2 standardisation driven by users

New services standardised

Enhanced cell radius, also referred to as Trunked Mode
Operation (TMO) - Range Extension:
Extends TETRA range beyond 58 km, reaching a maximum of 83 km
Part of an efficient air-to-ground communication solution

TEDS (TETRA Enhanced data service)
High speed packet data for TETRA

TEDS and TETRA 2 are extensions of the TETRA standard

TEDS network and subscribers are backwards compatible to
TETRA1
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TEDS comparison with TETRA 1 ()

Framing
Rate
600 kb/s,
Modulation schemes
64QAM
500 kb/s 16QAM
4QAM
150 kHz
400 kb/s
Initial industry focus
300 kb/s on 25 and 50_kHz due
to range equivalence
with TETRA 1
100 kHz
200 kb/s
100 kb/s
28.8 kb/s

Range (km)
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Nadnett - Norwegian national multi agency public safety digital 0
communication system

core TETRA

software

implementation services
maintenance
implementation started 2007
nationwide in 2012

* The technology and services also support the future

development of the nationwide system,aim
provision of higher data speeds to supp dep oyment of

advanced mobile data solutions

: ‘L.




Commitment to Tetra
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Motorola in TETRA — A Proven Success

L Over 450 cusiormers
Ll over 85 collrliries
L Ovar 1,000,000 terminzls sold
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Commitment: To Partnerships

rovince of Salta
Austria MOI
Salzburg airport
TETRON (terminall
Special State Prot¢
ASTRID (terminals|
Brussel airport - B¢
Bulgarian Adminisf|
Graf Airfield o
Krumovo Airfield Bulgaria
Armed Police (Beijing) China
Beijing light rail

g Int. Sec. Bureau
g Int. Sec. Bureau
Chengdu erc
China Armed Police (terminals)
GRN Network, Shanghai Telecol
Guangzhou Metro
Guangzhou Metro Line 5 &6
Hong Kong International Terming
Hong Kong Police
Jiuguang Railway
KCRC - KSL, Hong Kong
Kowloon - Canton Rail. Corp. (Sd
Olympic Games Nanjing
Shanghai Airport
Shanghai Fire
Shanghai Metro (13 lines)
Shanghai Metro, Line 3, Northern Ext.
Shanghai National Police
Shanghai Security Service
Shanghai Traffic Police
Tianjin Light Rail
Tianjin Metro
Tianjin TEDA
Vision Beijing Police
XIAMEN SEAPORT
XIAO YAN QUAN DORT _ Nimatra

07 Norway: 20 years |

Metsa-Botnia Paper Mill
ADP - Airport

Eisenbahn & Hafen - Duisburg
Formula 1

GEW Rhein Energie

JVA Plétzensee

Libeck Airport

Mobicom - Hamburg Harbour
Munich airport

Riedel (Olympic Games Turin)
Riedel, Soccer world cup
Rostock

Tegel Prison, Berlin

Traffic Rhein-Neckar
Vattenfall Bewag Berlin

\\N Hamhiirn

‘06 Airwave:

MOD Czech
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India
Ireland
Italy

Italy

Italy/ France

Kazakhstan
= = ~= o Korea
Finland Daegu Police Korea
France Daegu Subwa Korea

Netherlands
Netherlands

Flora - Flower Auction
Getronics Mobidata

Getronics, Flevoland Firebrigac
Getronics, Flevoland Police
Getronics, Noord Holland Noor
Gooi & Vechtstreek Ambulance|
Gooi & Vechtstreek Fire

Gooi & Vechtstreek Police
Groningen Police

lisselland Region
Kennemerland/Zeeland Police
KPM, Zaanstreek Waterland, Fonice

Limburg Zuid (C2000) -Terminals
Nard_Halland_Nard

Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany

Carmany.

Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Nigeria

Nigeria

Nigeria

Gardermoen Airport Norway

Norway Moj

Petroleum Department of Oman
Dhaka Metropolitan Police
Krakow - Terminals

Polish Army

Polish Police — Krakow

Polish Police — Lodz

Polish Police — Szczecin
Polish Police — Warsaw C4i
Wroclaw Public Transportation
Carris Bus, Lisbon

SINGAPORE PRISONS (SSC) - Part Il
Singapore Prisons Department

06 Portugal

SijutT iUty
Guadiana river

Iberian Airlines

Madrid Municipality

Madrid Municipality (Madrid Calle 30)
Madrid Municipality- Terminals
Madrid Underground

Navarra Government

Stockholm Busses

Stockholm Council

Sweden SL Bus

Chiang Kai Shek (CKS) Airport Access
Taiwan CGA PENghU

Norway
Oman
Pakistan
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Portugal

Sinapore
Singapore

Taiwan High Speed Rail

Taiwan High Speed Rail - test rack
Taiwan Railway/ Administration
Taiwan's Kaohsiung MRT - KMRT
Aerothai, Bangkok Airport
Telecomm. Services of Trinidad & Tobago
Bombardier

Seidi Refinery

Dubai International Airport-Terminals
Central Scotland Police

Cumbria Constabular

Norfolk Police
Northants Police

: 15 years

Spat
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Sweden
Sweden
Sweden

Taiwan
Taiwan

West Mercia Police

Zetron

Isle of Man

Chernobyl Power Plant

Edelca

Government of the state of Aragua
Government of the state of Sucre
Government of the state of Tachira
Ministry of Pub. Safety (VMOPs) - Phase 1

and Confidential orders

Taiwan
Taiwan
Taiwan
Taiwan
Thailand
Trinidad
Turkey
Turkmenistan

Ukraine
Venezuela
Venezuela
Venezuela
Venezuela
Vietnam




Commitment: Great Britain
Airwave World’s largest TETRA system today

Roll-out from 2001 to 2005

93 police forces live plus multiple

_ _ other users and agencies
Each regional Force is managed from

its own independent Control Room _ §
3,672 sites live

Technical support is available 24 hours

EICED, I CED & Was U] A2 Over 200,000 users registered

Seven |IP switches delivering nation-wide

coverage

Coverage includes major / minor roads
and enhanced terminals coverage for
urban areas
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Portfolio
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Portfolio: A Complete Solution

IP Network Devices Applications

Lilme B Vot 4

o earyis b L) e WAL

Complete scalable New base station design Portables Services, application
ielie]eeliely Best in class feature set Mobile & gateway SEERY EmOmes

All IP architecture Best sensitivity, best repeaters End-User applications
Future proof coverage Integrated solutions >150 authorized partners
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Portfolio: Motorola’s Devices

Bl

MTHEQD MTFPBSD MTPESREX TCR 000

Portable

Integrated Termengd
MTC100 PDA TOMI00 Modam Pansgemant
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Celebrating 1,000,000 terminals shipped

ONE MILLION AND COUNTING....

One Million Trials

All of our products undergo
gxtensive testing to make
sure they are up to the job.

YOUR JOB.

One Million Miles

We Design for Mission
Critical and you can't get
much more critical than the
communications on & Lunar
Landing Mission

o E“ One Million People

ey
by

! Taks & guick look at some

ol tha people that use
Motorola TETRA Terminals
worldwida




Moftorola’s Portable Devices

| MTP850S Product Tour
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Portfolio: All IP Network

All IP Network Architecture: Complete Core Network Solution:

IP Network Design

Solutions from small local to full nationwide
Scalable for both voice and data

In-built resilience

Advanced security IP CORE

TETRA 2
Future proof ™~ High speed

data

Fast nationwide call set-up
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Base Station MTS-2 and MTS-4
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Base Station MTS-2 and MITS-4

- Base Radio Low or High Power

- TETRA Site Controller (redundant option MTS4)

- Environmental Alarm System (EAS)

- Antenna Combiner

- Power Supply with Charger 230VAC / 48VDC
(charging of external batteries)

Technical Data:
- Footprint (0,57m x 0,55m)
- Power Consumption max. 1200W
at 25W RF-Power and 4 RF-Carrier
- Power Consumption max. 300W
at 10W RF-Power and 2 RF-Carrier
- Best in class receiver sensitivity
(113.5dBm faded at 4% BER)

up o 31 Traffic Channels

up to 7 Traffic Channels with Expansion Rack
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Base Radio & TSC

* High integration and extremely compact
«  Exciter, Receiver, Power Amp and BRC

* Highly power efficient
* High power 75 W & low power 35 W
» Three receivers with high sensitivity

Base Radio
Tetra Site Controller
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MTS 2

Preselector 2 Duplexer
Incl. LNA & Splitter Incl. LNA & Splitter & APM

Preselector 1

Incl. LNA & Splitter
Hybrid Combiner

Site Controller

BR 1
BR 2

Power Suppl
PPl Three optional fans for high power BRs
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MTS-4

Duplex Filter

Cavity Combiner

MTS2 Chassis with 4 Base Radios
and PSU

Door Contact
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Expanding Portfolio of Base Site Solutions

MTS1 MTS2 MTS4 MTS4E
Dual Band

TEDS Capable TEDS Capable TEDS Capable TEDS Capable

Increasing Deployability Increasing Capacity
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Dimetra IP Compact R3.0
Offered Feature Overview

System Capacities

« Supports up to 25 sites
— MTS4 and MTS2 Base Stations

« 20 Consoles
— Vortex MCC7500
— Local or remote operation

* Up to 5 Network Manager Terminals
— Historical reports
— Alarms & Monitoring
— Zone Watch
— Local or remote operation

+ System Redundancy

— Redundant LAN Switch, Zone Controller
and GW Router

— Geographical Redundancy
— MTS4 Redundancy capabilities
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Supported Services

* Voice Services
— Individual (Simplex and Duplex)
— Group Call / Multi Group Call
— Telephone Calls (Duplex)

« Dispatch voice call services
— Emergency Calls
— Dispatch patching
— DGNA
— Site Wide Call

« Data Services
— Status Messages
— Short data Services (SDS)
— Packet data Services (PD)
(Single and Multislot)
« Security Services

— Authentication (AuC) and Provisioning
Centre (PrC)
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Motorola Dimetra IP Compact

S — '—-_—______
e ———

—— L

Base Station Switch Base Station Switch
MTS4 (4BR) Dimetra IP Compact MTS2 (2BR) Dimetra IP Compact

(redundant) (Voice only)
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Dimetra IP System

Add more...

Dispatchers positions

* Feature rich graphical
user friendly interface

= |P based dispatch
console

= Up to 8 consoles

Add more...

Metwork Manager Terminals

« i ge network and
subscribers

« Monitor performance of
the network
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Add more...

MTS Base Stations

« Compact design

- High capacity, high
redundancy

» Best in class sensitivity

* UP to 20 sites / 60BRs

Add more...

Subscribers

* Add more subscribers
licences

* Feature packed & field
proven

* Portables, Mobiles & PDA

= Up to 10,000 users




Dimetra IP Compact
Switch Cabinet

Dimensions HxXWxD mm:
1330*600*980

Power Consumption (kW):
max 2.5
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MCC7500 Dispatcher Terminal

(Voice over IP Dispatcher System)
HP XW4300 Workstation with 19" TFT display

IEEE-1394
Firewire

\Remote: E1

Dimetra
Switch

M|Crophone _ (?

FootSW|tch GPIOM
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MOTOROLA DIMETRA IP MICRO

Scalable TETRA Infrastruciure for Commercial and Enterprise Applications




Dimetra IP - Dimetra IP Compact
and Dimetra Micro

Scalable from Small to Nationwide From Single-site up to 5 sites Dimetra

Up to >5000 sites . iy .
.. . i Business critical operations/features
Mission-critical operations/features Voice, VoIP Telephony, SDS, E2EE (radio only)
Voice, QSIG Telephony, SDS, SSPD, MSPD,
Authentication, AIE, E2EE, Redundancy

.. o Target Enterprise customers
Mission-critical customers g P

Dimetra Micro

Nationwide Dimetra IP
Dimetra IP Compact
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Product Overview

From Single Site to 5 sites Dimetra IP solution
Support up to 1500 radios, 250 TG

Core Dimetra IP features:
Group call, individual call, emergency call, ambience listening, site trunking

SDS Service
Status, Free text (1000 ASCII characters), Group SDS, SDS Store and Forward

Telephony service
Wireline console
Support for conventional channel interface

Reuse MTS base station

Ethernet site link
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Sys tem DGSign MCC 7500 Console

(up to 5 consoles)

Analogue
—— Gateway

MTS1-2o0r4
Base Stations IP TelleBF;{lone
(up to 5 sites)
Short Data
Hosts

Local/Remote Service PC
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Key Differentiators

Easy to ship (one compact box)
Easy to deploy (plug & play)
Easy to configure (Web based configuration of key objects)

Easy to operate (improved backup/restore, easy to use
manuals)

Easy to support (fully remote supportable)
Easy to upgrade (remote SW download)
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HW Of Dimetra IP Micro

One Compact box

SUN SERVER - consolidation of Zone Controller, Air Traffic Router,
User Configuration Servers, Zone Database Server Short Data Router

and the IP Telephone Gateway servers

SZRSOOtRouter — consolidates Core -, Gateway -, Border- and CCGW
outer

HP2610 — Master LAN Switch

VPN Gateway — Remote access for
service and maintenance
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Easy to Configure

Initial configuration of system done at factory (with
configurations for transport network and RF site)

- this will suffice for most cases, plug and play !

At customer site, default configuration can be altered if
needed using Web NM interface
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Easy to Operate

Complete backup and restore of system configuration and
data on a PC connected to system via a browser

Simple and easy to use manuals

Easy to upgrade
- Upload new SW to switch via Web GUl on NM
- Remote SW download to MTS base station avoids need

for site visit
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User Friendly Web Interface
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Qe - (- ] (2] G s omeean @) L3-S 00 3

S I-‘j habps 1145 0 B TR et mamasr -0 0 Psckast Suoed manrbadb el s oot ohm Ingen LoginP sos :i = | Lk ";.. -
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(R T | xxxxx

o

Login Page for NM from Internet Browser

1] 5 Lol nirwret

i j Do
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User Friendly Web Interface
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This screen shows Device Status
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User Friendly Web Interface
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User Friendly Web Interface
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User Friendly Web Interface
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User Friendly Web Interface
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Job Dispatch Application
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Job Dispatch application on Dimetra systems
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Cost Effective Solution to support migration to
Digital
* No disruption to existing Analogue users

* Progressive migration to Digital

* Investment protection

Console
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Dimetra Micro Summary

Leverage Dimetra’s mission-critical architecture to business critical
customers

Expand Target market to commercial markets, transportation market, gas and
utilities, and hospitality using analogue systems with single site

Possibility to be sold as a package bundled with subscribers

Key advantages:
Low cost of ownership
Robust and Reliable
Cost effective Migration from existing analogue systems
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Dimetra IP Micro — Scaling the
benefits of Dimetra

Value and High Performance

Premium capabilities but not a premium price

Ease of installation and Operation
Web-based GUI and installation and operation

Migration
Interfaces with existing systems to ease the migration process

IP Interfaces
Saving cost and increasing flexibility

Optional Services

Telephony service, Voice over IP telephone calls. SDS and GPS options.

Backed by Motorola Services

Comprehensive pre and post sales support
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Scalable TETRA Solutions by
Motorola
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Technology that's Second Nature™
So you can focus on your mission, not the technology.



