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RAILWAY SERVICES @
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Railwa :
e y Operational
Services Voice Services . Telemetry
y . Remote and driverless operation: real time video and
data information.
é ) . Real time traffic management

. . Closed Circuit TV for security issues
Operational

Data Services

(

J

4 Y4 )
. Train Control (CBTC, PTC, ERTMS) — traffic management
L. Critical and infrastructure control
Services . ATO (Automatic Train Operation), ATS (Automatic Train
Supervision), ATP (Automatic Train Protection)
. J \_ J
4 Y4 _ . )
Additional Passenger . 'IE'rz_all_\./elI(er_mfo: timetables, route planners, delays, etc
. . : . -Ticketing
Commur_1|cat|on » Exper!ence . High speed internet access
Services Services «  Personal on-board multimedia entertainment
. J \_ J
[ _ \( - Real time crew communication with station staff )
Business . High speed communication in depots and stations
—>| Process Support between operation staff
Services +  Tele-diagnosis and fleet maintenance
\ J\ Localization services (medium) y
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RAILWAY COMMUNICATION NETWORK
TYPICAL SYSTEMS
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SYSTEMS WITH INTERFACE TO RADIO

() Interface to Radio Present

Interface to Radio may not be Present
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RAILWAY TASKS VIA RADIO
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MOTOROLA
RAILWAY COMMUNICATION
SOLUTION




RAILWAY TYPICAL RADIO USERS
g
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EAGRE RECHOTGOMMN CRIMDATIODANBEINE EDS -
BHIDIRA REAGBFOBREE VOICE & DATA
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End-to-end Train Radio Solution (M

TCI |:||:|

-

Master Clock

FOTS PABX

PAS PIS

1
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i Train Signalling
! Other Sub-systems
: In metro

i

Train Controller

TETRA Radio System

AT

Total Train Radio Solution

A
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Motorola Dimetra IP (M

* Easy Interface to external equipment — comply with industrial standards

- Value adding solutions from the applications software community are integrated smoothly and cost
effectively

All IP Network Architecture: Complete Core Network Solution:

IP Network Design

Solutions from small local to full nationwide

Call control Management

Logging
and billing

Scalable for both voice and data

Data server

In built resilience

Security
135cm

Highly secure IP CORE

Data

Services
(e.g., WAP)
Base station | Base station

Future proof

\ TETRA 2
High speed
data

Fast nationwide call set-up

Base station
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Rail Computer Aided Dispatcher (CAD)

* Flexible MMI solution customised to suit different customer

operations and procedures.

* Interface to:
- ATS (Signalling)
- PIDS
- PABX
- Public Address
- Other voice and data sub-systems

A
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Customised
RailCAD solution
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Computer Aided Dispatcher (CAD) 0
Various CAD GUIs - flexible design
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MTP850Ex  MTP850 MTP3100 MTP3250 MTP6550 MTP6750

Comprehensive, Proven Feature Set

MTM5400

MTM5500
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MTM5000

Rail standards compliant

 Transceiver Dimension: 45mm x 170mm
X 169mm (H x W x D)

« Transceiver Weight: 1070g

* Typical Rx RF specification: -116dBm
(static), -107dBm (Dynamic)

Environmental Testing: IEC 60571
Shock & Vibration: IEC 61373

EMC compliance: EN 50121, EN 50155
No additional casing required

IP54 as per IEC 60529

o O 0 0 0 O

Small form factor

Tetra Subscribers
MTR5X00 / MTIMBOOFUG mobile radio series

/ ¥
Signatures: .f é/ iy Wltersf
4.

Document:  Re?

Declaration of Conformity

0 MOTOROLA

Neiorola Selutiens declares under 18 sole raspongibilily 1hal the products, to which this deciaration
re atas, conform fo the 2pplicable essential requi-emeants of tha following Diraciive(s) of tha Council of

the Europear Cammunizy on the approximation of the lavs of the Member States:

1989/5/FC on Radio Fquipment and Telecommunicatons Termiral Equipment
- ECE Reguialien Ne. 10 lor eleclicalf@lecltonic-subassembly {Automotive Directva)
- 2011/65/EU on RaHS-2 for Restriction of the use of Hazardous Subsiances

Product:

MTM5200, MTM5400, MTMS5500 with Type designator MT953C
TM&00 FuG, MTMB00 FuG ET with Type dasignator MT953CG
Placed on the market by:

Motorola Scluticns Germany GmbH, D-12507 Berlin, Germany

Description:

MTISG3C

MTMS200 580-430M1z SW TCTRAA anc 5.16 TCDS TX power,

[ATMI5400 ¢ MT2A5300 380-430MHz, 10N TETRA 1 and 3.16 TEDS TX power,
with Conirol Heads {Standard/Etharnet), Czbles and Accesscries

195306

MTHER) FUG  280-430MHz, 10V TETRA 1 =nd 3.16 TENS TX pawer,
with Standard Centrol neads, Cables and Acoessorles.

MT#1800 FuG CT 36C-430NHe, 380-430NHe, 10W TETRA 1 3nd 3.6 TEDS TX puwen
wih Etherei Control heads, Cables and Accesscries,

Conformity:

Harmenized standarls used (o der sonformily.
Radlo Equipment, Article 3(2}
EN 303 0331 v*.2.1. EN 303 035-2 ¥1.2.1, EN 300 384-1 v2.3.1

EMC, Article 3(1)b
EN 201 488-1 v*.9.2, EN 301 489-18 v1.3.1, EN 302 531-1v".21,
EN 200 334 1 v2.3.1 {rad. cmiss ons)

Safely, Article 3{1)a

EN £0850-1:2006 +A411:2000 +A1:2010 +A472:2017 +AC:2011
ICNIRP{1928] Occupational Controlled Environmant,

Year of first apalication of CF mark: 2010

The essential radio tost suites, as defined in the cuctod harmonized stardards, have baen
parformad.

The praduct shows compliance with FCF Regulation 10 and is markad with F24 10R 030939

IFor raikvay applications the product P T353C shows compl ance vath follow!ng standards
ENC EN5D121-3-2.2008 and Znyienmanlal IECE0571 Ed.3.0 F =N50153:2007

Ruediger Mauve: 4
Swcece of PaguiiAstely i Rt

Germary Gmnd

lerne, Marcrcla

# e

Ardraas Scraunsmen
Margiy Lirezher Kakeaa Salulies Gamasy Gmak fm EcesikainT 130, D437 Berin, ieman,

Ke Mztarzlz Sciulizas Germany GmbH. &m Barsiglumn 120, D-13507 Barkn, Garrany

o2 DIR 214085 0C G 2a.L2.200¢

D0 ke
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TRAIN RADIO SYSTEM @
SCHEMATIC TRAIN INSTALLATION
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TRAIN RADIO SYSTEM - REQUIREMENTS

O U

U O

U O

Functional

Call Management by Train Numbers

Management of up to
Two Control Heads

Audio Management (LSP, Telephone
Handset, Gooseneck Mic, Portable)

Menu Customization

Data Interfaces to other
On-board Systems

Communication to on-board
INTERCOM and Public Address
Systems

I/0 ports for Control Functions

Shared HW-platform for other
On-board Data Applications

(i W

I Wy Wy Ny

@

Non- Functional

Long Product Lifetime
High Reliability

Railway environmentally tested and
CERTIFIED

High grade of ingress protection
Modular HW & SW expansion
Continuous software support
Quick Service Response

Long term Spare Part Availability
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WHY TETRA FOR RAIL OPERATIONS

Open standard

- Interoperability with open interfaces
- Price Competitive 4——— 25kHz —_—

* Frequency availability
- Many bands - not enough VHF freq

« Spectrum efficiency

* Good audio quality

* Featurerich

* Full duplex individual call

* Mission critical features — instant group
communications, secure, etc.

T T Sl siakal
el -

* Integrated / concurrent voice & data > 2k contracts across 114 countries

* Voice & data interface to other railway

TETRA C S
sub-systems \ Contracts by Sector

« High Reliability and Availability

* Privacy & security Installed Systems

by sector

* Future-proof
* Rugged durable products

« TETRA is well suited for rail operations

* New subways almost always implement TETRA

» Existing subways upgrade from analog to TETRA —e.g.
SMRT, MTRC, Beijing, Shanghai, Bangkok, Manila

Transport
33%

Source: TWC2010

Public Safety
32%

Confidential 1%

Business and Industry
5%

Extraction
5%

Government

PAMR Military 10%

3% 2%
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MOTOROLA
CREDENTIALS &
RAILWAY REFERENCES
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MOTOROLA SOLUTIONS NO BRASIL '
Ny

7 N

S MOTOROLA
g~ SOLUTIONS

* Hd mais de 40 anos presente no Brasil
*Cobertura nacional com sede em S3o Paulo/SP

*Producao local desde 2000 e em 2014 inicio da fabricacao da linha APX,
ideal para comunicacao em ambientes criticos

*Mais de 200 engenheiros locais

*Engenharia local, prestando servicos para o Brasil
*Rede autorizada com mais de 300 revendas

e Servico Autorizado Motorola em todo o pais

TETRA Through the Channel - 2014 Kick Off , 4-6t" March



M
MOTOROLA

COLLABORATING WITH CUSTOMERS FOR
>80 YEARS AROUND THE WORLD TO
MEET THEIR UNIQUE COMMUNICATION
NEEDS ENABLING THEM TO BE THEIR
BEST INTHE MOMENTS THAT MATTER

L7/ LA\ ' B = A I T ) e | —T
DDDDDDDDDDD DESIGNED FOR DESIGNED FOR _| DESIGNEDFOR M DESIGNED FOR
LAW FIRE AND UTILITIESAND FEDERAL MINING
ENFORCEMENT EMERGENCY PETRO CHEMICAL GOVERNMENT

* MEDICAL
; ‘ N




WORLD’S LARGEST
TETRA SUPPLIER

SINCE 2000...

WE'VE SUPPLIED TETRA SYSTEMS TO A GREAT
VARIETY OF USERS IN DIFFERENT VERTICALS
AND COUNTRIES.

SYSTEMS: OVER 830

COUNTRIES: OVER 120

NATION-WIDE SYSTEMS: 30

METRO PROJECTS: OVER 100

MSOs: OVER 1,200

BASE STATIONS (SITES): OVER 26,000
TERMINALS: OVER 2.5 MILLONS

@

AIRWAVE, UK
3,672 sites, +200,000 users
53 police forces, +300 agencies

NODNETT, NORUEGA

2,100 sites (710 sites TEDS), 40,000
terminals

Control. Rooms: 27 (Police), 18 (Fire);
17-(Health)




VJJ IBROLA P25 SQLUTION - @

P25 SUPPLR
SINCE 2000...

WE'VE SUPPLIED P25 SYSTEMS TO AGREAT . -~ - \
VARIETY OF.USERS IN DIFFERENT VERTICALS -
AND COUNTRIES.

SYSTEMS: OVER 550 TRUNKED; OVER 2,000 CONVENTIONAL .
COUNTRIES: OVER 90

NATION- & STATE-WIDE SYSTEMS: 34
TERMINALS: OVER 3 MILLONS




MANAGING

NETWORKS

ACROSS THE GLOBE

11 sites
9300 users 2100 sites
14,000 users
27 sites
1600 users PY
Q 500 sites 160 sites
e 23,000 users 25,000 users
274 sites * 28 sites
43,000 users Q Hosted Core : 1700 users
) Federal 1900 sites
43,000 users 185 sites
195 sites 10,000 users
2000 users
Hosted Core 79 sites
21 sites 45,000 users 3 sites
20,000 Users 204 sites 399 users
PS 15,000 users
: Qg
e Radio Mgmt »® 65 sites
35,000 users . [ )
: ® 15,000 users
100 sites
15 sites 10,000 users %
2,200 users
8 sites
40 sites 500 users
1,100 users

20+ GLOBALLY OPERATED NETWORKS

5000+ GLOBALLY OPERATED SITES
300,000+ SUBSCRIBERS ON OPERATED NETWORKS




MOTOROLA RAIL/METRO PROJECTS

Asia Pacific (93)

EUROPE
“Denmark 1

“freland 1
"Portugal 1
"Russia = 2
"Spain 2

WT
F*

LATIN
AMERICA

"Argentina 1
"Colombia 1
"Mexico 1
"Venezuela 1

4/4

mm Hilﬂl Wm i

~=~z'

©0oNOO.mPwdE

Beijing Light Rail (China) 48. Wouxi Metro L1,2 (China)
Beijing Airport Express Line (China) 49. Xian Metro Line 1 (China)
Beijing Light Rail (LRT) (Chlna) 50.

Xlan Metro Line 2 (China)

Baaa Railwvay MOR (China)
bst Rail + KSL extension (HKG, China)
bney Resort Line (Hong Kong, China)
uth Island Line (Hong Kong, China)
Beijing Metro L6 (Chi L — stations (Hong Kong, China)
Beijing Metro Line:7 ({ P railway district remote sites) (HKG)

Beijing Metro Line 8 ( ong ong 6 atin Central Link (Hong Kong, China)

Beijing Metro Line 9 ({ T:(Macau, China)

Beijing Metro Line 10 | iayglen b gl Metro; (India)

Beijing:Metro Line:10 etro (India)

Beijing Metro: Line:14 | ) @y yor, | o) Jo:Railway Corp:Line 1 & 2 (India)

Beijing:Metro: Line:15 0-Railivay Corp:Line 3 (India)
Beijing:Metro: Line:15 "Macau 1 B Railway Corp‘Phase 2 — Lines 1,2,3
Beijing:-Metro: Fangshd acau 5+ Lines 4.5,6 (India)

Beijing:-Métro: Yizhta o Railway :‘Corp Phase 3 (India)

Beijing:Metreo: Chandp aaySIa 3 ort Metro Express Line (India)

Changchun LRT:(Chi

etro (India)
Changsha:Metro: L:2:(4 | ||pp|nes 1 d Metro (India)
Chengdu Metro Ling etro (India)
] |ng apore 5

Chengdu :Metro.Line entral Railway (India)
Chonggqing :Metro:Ling etro One (India)

Beijing Light Rail BaTgaa
Beijing Metro Lines 1
Beijing Metro Line 4 (4
Beijing Metro Line 5 ({

Chongqing Metro:LR e e b Transit Authority L3 + Ext (Korea)
Chongging :Metro:Line ine (Korea)

Dongguan Metro 12 (China) 73. Busan Gimhae LRT (Korea)

Guangzhou Metro Line 2 (China) 74. Daegu Metro (Korea)

Guahdgzhou Metro Line 3 (China) 75. , Incheon International Airport Rail Corp (Korea)
Guangzhou Metro Lines 5 & 6 (China) 76:: Seoul Metro Line 9 (Korea)

Guangzhou Metro L6 — ph 2 (China) 77 UiSinseoltLRT (Korea)

Guangzhou-FoShan Metro (China) 78. KRNA Phase 2.(Korea)

Hangzhou Metro Line 1 (China) 79. KRNA:Honam Line (Korea)

Harbin:Metro:L1 (China) 80. New:Bundang.Line (Korea)

Kunming Metro L1,2 (China) + Metro police 81:::Express:Rail-Link (Malaysia)

Kuniming Metro L6 (China) 82.: iEXpress:Rail-Lihk — upgrade + KLIA2 ext (MYS)
Nanjing Metro Line 2 (China) 83. :’Klang Valley-MRT — SBK Line (Malaysia)
Nanjing Metro L3 (China) 84. Manila LRT-Line 1 (Philippings)

Shanghai Metro L1 - 13 (China) 85. NSEW Line (Singapore)

Shanghai Metro exp — 5 new lines (China) 86. NSEW Line - BLE extension (Singapore)
Shanghai Metro Police (China) 87. NSEW Line — upgrade + JEMP,TWE ext (SGP)
Suzhou Metro Line 1 (China) 88. Downtown Line (Singapore)

Suzhou Metro L2 (China) 89. Sengkang-Punggol LRT (Singapore)

Tianjin Light Rail (LRT) (China) 90. Taoyuan Airport MRT (Taiwan)

Tianjin Metro Line 1 (China) 91. Kaohsiung MRT (Taiwan)

Tianjin Metro Line 2 & 3 (China) 92. Taiwan Railway Administration (Taiwan)
Wuhan Metro Line 4 (China) 93. Taiwan High Speed Rail (Taiwan)



Being FIRST!! QO

* FIRST operational TETRA system for rail in the world
- Malaysia ERL - radio solution supplied by Motorola.

FIRST TETRA contract for a high speed railway (speed up to 350 Km/h) in the world
- Taiwan High Speed Railway — radio solution supplied by Motorola.

FIRST APCO 25 system serving one of Australia’s longest private freight railway
- Western Australia — radio solution supplied by Motorola.

FIRST APCO 25 contract for a high speed rail
- South Korea High Speed Rail — radio solution supplied by Motorola

Longest passenger railway in the world
- Taiwan Railway Administration — radio solution supplied by Motorola.

Leading Driverless Metros with TETRA
- Copenhagen Metro, Shanghai Metro Line 10, Hong Kong Disney Resort Line — radio
solution supplied by Motorola
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LONDON UNDERGROUND
— THE TUBE @

One of the Largest Metros in the world
* Opened 1863
« Over 3 million customer journeys per day
« 450 trains operating 20 hours/day
« 390 Km of tunnels (402 Km total)
« Surface area coverage >1,000 km?
« 11 lines, 270 stations

Largest Mass Transit TETRA Network —
* 5 zones, 290 base stations (sites) =

200+ consoles = [ Train interfaces

7000+ po_rtables_  Train Management Computer 4
1,400 train mobiles
* Alarm systems

740 Km radiating cable
Single Fully Integrated TETRA Network Q Railway Mobiles
Current Motorola TETRA network replaced the separate
analogue systems, serving staff on trains, stations and
depots for each of the eleven operating lines, improving %
efficiency and safety. - O Routing of calls based on location
Public Safety Integration: 7

It is designed to provide voice and data services to e——

police, fire and ambulance dealing with emergencies in

the Tube.

Superb Coverage:

More than 700 Km of radiating cable were installed to

ensure extremely high levels of coverage.

et AN
O Railway Dispatcher Operation

* Mimic Presentation
« Location by Station

O Train Running Number
« Manual and Automatic Input
« Train and fixed Mobile

« Simple Calls
* Dedicated HMI

Slide 29



MTR, HONG KONG - CONTROL ROOM
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METRO SAO PAULO




METRO - TOPOLOGIA SCMVD

COMMAND & CONTROL CENTER

i i i i i Passanger CENTRAL
RadlcilD_lspatch VolP D!spatch Train D.|spatch Y —— public P ST e
oice Voice Voice " . ORI YMS A
MCC7500 WAVE SDS Commander & Multimedia Annoucement
Services SYSTEM
STATION A STATION B
Cameras AP7131 AP7131  Cameras
stations  WiFi station WiFi station stations
WIFI ;
; TETRA - Ay
AW Base POINT NS4
\\‘,' ﬂ Station TUNNEL
IR RTU
Base Station Base Station
FIBER OPTIC ANTENNA DISTRIBUTION SYSTEM - TETRA RADIO AND WIFI
‘ - ' - '
INDOOR COVERAGE - TUNNEL
Train onborad network
Radio AP7161 Réadio
Antennas
CABIN 1 RADWIN WIiFi On board Cameras Monitors RADWIN  Antennas  CABIN 2
On board £5

MTM5500
FASTWAVE

Switch
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Nome do Trabalho —usar varias
linhas se necessario
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