
COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED.  
 

METROFERR 2014  
 

Pedro Elmadjian 

Setembro/2014 

SOLUÇÕES INTEGRADAS EM 
TELECOMUNICAÇÕES 
METROFERROVIÁRIAS  
 
 



COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED.  
 

2 

1. Introdução 

2. Comunicação Fixa 

3. Gerenciamento de Rede e Serviços 

4. Comunicação Móvel 

5. Video  

AGENDA 



COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED.  
 

3 

1. Introdução 

2. Comunicação Fixa 

3. Gerenciamento de Rede e Serviços 

4. Comunicação Móvel 

5. Video  

AGENDA 



4 

COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED. 

ALCATEL-LUCENT 

THOUGHTS FROM THE CEO 

AT THE SPEED OF IDEAS 

òAlcatel-Lucent is an unrivalled 

leader in the telecommunications 

industry with an immense array of 

talent and capabilities in Research 

and Development. As a team, we are 

focused on delivering the innovation 

our customers need in this highly 

disruptive and rapidly changing 

industry. We are also fully focused on 

achieving our transformation to a 

sustainably profitable business for 

our customers, employees and 

shareholders.ó 

Michel Combes  
Chief Executive Officer  
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ALCATEL-LUCENT  
AT A GLANCE 
 

Collaborate 

with  

250+ 
universities  

~72,000 
employees 

TR50  

Most 

Innovative 
Companies 2012 

2012 

revenues 

û14.4b 

7 
Nobel 

prizes 

400G photonic DSL vectoring Carrier cloud  lightRadioÊ 400G IP XRS Core router 

2012 

R&D/Sales 

16.1% 

Motive Customer 

Experience 

 

1000+  
CUSTOMERS 
(NETWORK OPERATOR) 

 

 

1M+ 
NETWORKS 

 

 

 

500K+  
CUSTOMERS 
(ENTERPRISE) 

 

DJSI Technology 

Supersector leader  

More than 

2,900 
patents in 2012 

 
More than 

  
30,700 

active patents 

VDSL2 

vectoring  
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OUR CUSTOMERS 

 

 TELECOM NETWORK OPERATORS 

ÅTelephone Companies 

ÅMobile Network Operators 

ÅInternet Service Providers  

ÅCable Providers 

 PUBLIC AND PRIVATE ORGANISATIONS 

ÅHealthcare 

ÅHospitality  

ÅEducation 

ÅFinance 

ÅRetail 

ÅManufacturing 

ÅTransportation  

ÅEnergy 

ÅPublic Sector 
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Istanbul metro  
German  

railways  

Paris metro  

Slovak railways 

UK 

Turkish railways 

Shanghai metro 

Swiss railways 

Lotz tramway  

Poland 

Belgium railways  

Bangladesh railways  

Polish railways 

Swedish rail  

authority 

Sweden 

Beijing metro 

 

Romanian 

railways 

Switzerland 

Spanish railway  

infrastructure operator 

Mexico 

NRIC Bulgarian railways  

Railtel Corporation  

of India Ltd  
Tianjin Metro  

Alcatel -Lucent Communications Solutions for Rail  

http://www.networkrail.co.uk/index.htm
http://www.delhimetrorail.com/index.htm
http://www.railway.gov.tw/en/index/index.aspx
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Reality with traditional transport networks today  

- Multiple networks to serve different applications  

- Operators have to maintain multiple networks in parallel  

- Duplicate hardware and physical infrastructure   

- Duplicate personnel and operation systems  

- High OPEX  

- Limited capability to support next generation application requirements    

- Limitation in bandwidth and expensive to scale ï bandwidth needs WILL grow 

- Limited flexibility for adapting to different network topology requirements  

- TDM based network are statically configured and suited for low bandwidth, low delay 
applications 

- Justification for continued or new line investment in traditional 
networks is weak  

- Obsolete hardware/software components ï building a medium/long term problem and 
cost 

- End user application moving towards IP/Ethernet based (e.g. IP based CCTV Camera)   
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Services

TDM IP/MPLS Ethernet
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The foundation for deploying modern transport 
communications  

From separated service networks  

Optimization  

Simplification  

To converged multi -service network  

One network for all services is the target for the future  

Each Service has its own Network  

-> Each have different characteristics  

-> Each have different management systems  

All Services on a unified network  

-> A converged, highly resilient network  

-> Managed by a single management system  
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Network Optimization  
Reducing Footprint and Power Consumption 

2 RU 

Tremendous savings in rack 
space, power consumption, 
operation simplification and 

CAPEX 

2 X44 RU  

TDM Platform  

7705 SAR -8 

Applicable also to other legacy platforms ï ATM, Frame relay, etc.     
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Comunicação Fixa  
Rede convergente multiserviços  IP/MPLS  
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What are those trends leading to ?  
 
ÅToday, an organisation has 2 choices to build an infrastructure to 

interconnect its stations :  

- Native Ethernet / IP  

- IP/MPLS 

Ethernet /IP  IP / MPLS  

High Availability 
Convergence time around 5sec- 

10+sec for L2 Traffic  

<50ms failover  

 

Security Not traffic isolation in the core  Traffic isolation (VPNs in the core) 

Enhanced QoS Yes 
Yes (same as Ethernet enhanced with 

traffic engineering and Hierarchy) 

Multi-services 
networks 

IP application only can be transported 
(or through complex tunneling)  

Multiservice support. IP and non IP 
(TDM, é), can be transported.. 

Standard 
technology 

Can Use Ethernet, MW, SDH end to 
end in the backbone 

Can Use Ethernet, MW, SDH end to 
end in the backbone 

. 
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Where does IP/MPLS play a role ?  
 ÅStardard Technology  by IETF  

ÅIP/MPLS is a Multi Protocol transport technology. 

ÅIP/MPLS allows transport of TDM, IP or Ethernet traffic 

ÅIP/MPLS can be transported over Ethernet or a Layer 2 protocol (PPP, é) 

WDM or SDH / optical or MW 

Ethernet  PPP, é 

IP/MPLS 

IP Ethernet  SDH 

Voice, Video, Data 

Phone PBX 

Video 

Protection  

Signaling Ticketing  

IP/MPLS Switch 
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- Less overall bandwidth required 

- Lower overall cost 

- Priority and best-effort traffic are equally well-served 

- Voice and video do not always consume all the reserved bandwidth 

- Example : 

- VPLS service with four forwarding classes 

- Reserve 2 Mb/s for voice and 2 Mb/s for ERP 

- Enforce 14 Mb/s PIR for overall service 

- Allow critical and best-effort traffic to burst up  

to 14 Mb/s if bandwidth is available 

- Reserve 2Mbps for CBTC applications 

Traffic Differentiation  
Advanced H -QoS (Hierarchical QoS)  
 

CIR: Committed Information Rate  
PIR: Peak Information Rate 

Video 

CIR=0 

PIR=max 

PIR=max 

PIR=2 Mb/s 

PIR=2 Mb/s 
CIR=2 Mb/s 

CIR=2 Mb/s 

CIR=4 Mb/s 

IT
 

S
L
A

=
1

4
 M

b
/s 

Voice IP 

ERP 

 
GEt 

Normal Data 

PIR=1 Mb/s 

CIR=1 Mb/s 
data collect 

Control PIR = 1 Mb/s  
CIR=1 Mb/s 
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Service  Service Type  Remark  

CBTC Signaling 
Blue 

VPLS 

Layer 3 features in core or 
Control Center for security. 
Requires adaptation to MAC@ 
mobility 

CBTC Signaling 
Red 

VPLS Same 

Ticketing, 
telephony, é 

VPRN (or VPLS) 
Layer 3 feature in core or in 
CC 

Interlocking, 
Scada, é 

VPLS 

CCTV, Digital 
Signage, TV, é 

VPLS with IGMP Snoop 
IGMP Snoop in VPLS and 
LANs for optimized traffic 
delivery 

Alarms 
Dry Contact port to SNMP 
Alarm 

Integrate dry contacts into 
management tools. 

Urban Railway  
Services ï Recommendation  
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MPLS (Multiprotocol Label Switching )  

ÅLabel Swapping 

- Connection table maintains mappings 

- Exact match lookup  

- Input (port, label) determines:  

- Label operation 

- Output (port, label)  

- Same forwarding algorithm used in Frame Relay and ATM 

Port 1  

Port 3  

Port 2  

Port 4  

Connection Table  

In  
(port, label)  

Out  
(port, label)  

(1, 22)  

(1, 24)  

(1, 25)  

(2, 23)  

(2, 17)  

(3, 17)  

(4, 19)  

(3, 12)  

Label  
Operation  

Swap  

Swap  

Swap  

Swap  
19  Data  

25  Data  

All Rights Reserved © Alcatel -Lucent 2010  
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Primary LSP 

Enhanced Reliability: Secondary LSPs  

ÅStandard LSP failover 

- Failure signaled to ingress LSR 

- Calculate & signal new LSP 

- Reroute traffic to new LSP 

 

ÅStandby Secondary LSP 

- Pre-established LSP 

- Sub-second switch-over 

Secondary LSP 

18 | Alcatel-Lucent & MPLS based VPNs All Rights Reserved © Alcatel-Lucent 2010 
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Enhanced Reliability: Fast Reroute  

ÅIngress signals fast reroute during LSP setup 

- Each LSR computes a detour path (with same constraints) 

- Supports failover in <50 mSec 

Primary LSP 

Active detour 

All Rights Reserved © Alcatel-Lucent 2010 



COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED.  
 

20 

IP/MPLS Communications Network for Railways and 
Metros  
 

Ticketing 
System 

5620 SAM 

OmniPCX 

PSTN 
Central Operations 

Regional Center 

Ticketing 
System Station 

Depot 

7750 SR-c12 

7750 SR-c12 

7750 
SR-c12 

IP/MPLS 

Network 

Information  
Display 

Station 
Information  
Display 

7750 SR-c12 
 

7705 SAR 

Interlocking 
equipment 

7210 SAS 

7705 SAR 

WLAN  

SCADA, Signaling, Video Mgt 

SCADA, Video Mgt 

RTU 

OS 6855 
7705 SAR 

7210 SAS 

7705 SAR 
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5620 Service Aware Management 

ÅService-Oriented Management 

-  Service Alarms & State Cause 

-  Service Topology Map 

-  Service Assurance 

-  Service Provisioning (Service Templates) 

Element Management 

Service Management 

Network Management 

Omniswitch 

MPR 9000 

Third Party Product 

1830PSS 

SAM-E 

SAM-O 

SAM-A SAM-P 

ÅNodal-Oriented Management 

Å  Equipment Inventory & Configuration  

Å  Alarm Surveillance and Policies 

ÅNetwork-Oriented Management 

Å  Physical Topology Maps 

Å  Network Topology Maps (LSP, SDP) 

Å  Network Commissioning (Tunnels, MPLS, LSP)  

Å  Routing Configuration and Views 
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Service Management 

ÅServices can be managed through a filtered 

list providing simple navigation to 

configuration & views 

ÅIndividual services can be viewed creating a 

private view to the operator displaying the 

status of: 

- Sites 

- Access Points (With VLAN Ids) 

- SDP Bindings, é 

ÅAll features can be restricted to a Service : 

- Configuration, Alarms, statistics, é 
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S-BAHN BERLIN, GERMANY  

Real -time video control of carriage 
door shutting by train drivers  

ÁIncrease Safety and 

Security 

Á Integrated IP/MPLS network for video 
management, travel info announcements 
and automatic dispatching of driver course 
Á Provision of Wi-Fi train-to-ground 
wireless communication system covering 
the full Berlin rapid -transit railway 
Á Deployment of video application and of 
all 169 stations of the full Berlin rapid -
transit railway lines 

Á Higher passenger safety and 
saving of platform personnel 

CHALLENGES SOLUTION BENEFITS 



COPYRIGHT © 2011 ALCATEL-LUCENT.  ALL RIGHTS RESERVED.  
 

25 

ÅWholly owned by Portuguese Railways REFER 

ÅActing as Licensed Telecom Services Provider 

ÅProvides the following services: 

- Railway Telecommunications Services 

- Operation and Maintenance Services 

- Telecom Solution Services 

- Critical systems Consulting Services 

- Data Center & ITC Help Desk Services 

ÅREFER network covers 2843km of tracks 

About Refer Telecom 
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Swedenôs transportation agency is 

responsible for rail, road, maritime and air 

transportation systems. 

Challenges 

ÁComplex network  

ÁNo support for new 

services 

ÁEnd of life for older 

products 

ÁNeed to reduce OPEX 

Solution 

ÁUpgrade to single rail 

communications system 

ÁConverged IP/MPLS 

infrastructure 

ÁAll IP 10-gigabit national 

network 

ÁCommon management 

platform 

Benefits 

Á Simplified network operation ï single easy 
to use interface. 

Á Able to safely migrate all traffic from 
multiple legacy networks 

Á Carrier grade Ethernet exceeded ITU-T 
standards 

ÁNew revenue generating opportunities 

Swedish Transport Administration  
 

http://www.trafikverket.se/
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Comunicação Móvel  
LTE ï Long Term Evolution 
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Wireless Networks ï What next?  
Applications and bandwidth (dedicated networks) 

Bandwidth Requirements  

C
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Broadband Wireless Network  

WiFi, Satellite, proprietary  

High Low 

L
o

w
 

H
ig

h
 

Narrowband Mission critical Wireless Network  
(GSM-R) 
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Reasons for a changeé 
Applications and bandwidth (convergence) 

Bandwidth Requirements  

C
ri

ti
c
it
y
 f
o

r 
R

a
ilw

a
y
 o

p
e

ra
ti
o

n
s

 

Unified Broad band Wireless Network  
(LTE) 
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What is LTE?  

ÅLTE: Long Term Evolution 

 

- An evolution of existing cellular networks  
- GSM->GPRS->EDGE->UMTS->HSPA->LTE 

- Three Pillars: OFDM, MIMO, Flat IP 

 

- Performance  (20MHz) 
- Peak speed of 120 Mbps / user 

- Very low latency: ~ 25ms  

 

- New applications, reduced cost  
- Video Conference Full-Duplex?  

("See what I see")  

- Real-Time Video Streaming  

- File Transfer  

- Email 

- Web 

 

 

 Push-to-Talk, VoIP 

 Telemetry  

 Remote Access to databases  

 Transactions on Automatic Database  

 Geolocation  

 Instant Messaging  
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Why LTE for Urban lines?  
New services drive for new solutions 

What is the  
best fit between  
services and 
technology?  

Services  
Safety (signalling, platform TVé) 

Security (CCTV, ECP, é) 

Remote maintenance 

Passenger information 

Passenger entertainment 

 

Technologies  
WiFi and alike 

TETRA 

GSM-R 

LTE 

Mobile router 

 

Transport modes  
Tram, Metro, Bus, Main-
line 
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Ground to Train Communications  
From a variety of (proprietary) solutionsé 

Safety  Security and 
maintenance  

Passenger Comfort  
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Tramway  

Metro  

Main line  

Main line 
high speed  

TETRA 

GSM-R 

CBTC 
W
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Mobile routers 
(2G, 3G,  
satellite) 

TETRA 

W
iF

i 
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Ground to Train Communications  
é to a unified standardised solution 

Safety  Security and 
maintenance  

Passenger Comfort  
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Tramway  

Metro  

Main line  

Main line 
high speed  

LTE 
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Why LTE for Urban lines?  
Example of needs per train 

Applications  G2T T2G 

Signalling 10 to 100 kbps 10 to 100 kbps 

Voice dispatch 10 to 100 kbps 10 to 100 kbps 

Platform TV ~2 to 4 Mbps  < 50 kbps  

Maintenance Up to 100 kbps Up to few 100 kbps 

Emergency Call Point 10 to 100 kbps 10 to 100 kbps 

On-board CCTV ~50 kbps ~2 to 6 Mbps  

PIDS ~100 kbps ~10 kbps 

High Speed Internet 2 to 8 Mbps 500 kbps to 2 Mbps 

Safety 

Comfort 

Security 

Need for several Mbps, Real-Time, High availability, 
Multi-service. 

G2T: Ground to train (or downlink)  
T2G: Train to Ground (or uplink)  
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LTE in Rail 

LTE For All Operational Applications & Passenger Services 

ÅLTE for Urban Lines  

 

 

 

 

 

 

 

 

ÅLTE for Mainlines  

WiFi-like 

TETRA 

WiFi 

S&C (CBTC)  

Operational Voice  

Passenger Info  

Maintenance  
LTE 

S&C (CBTC)  
Op. Voice  

High -speed Internet  

Passenger Info  

Maintenance  

Platform TV  

On-board CCTV  

Platform TV  

Onboard CCTV  

GSM-R 

2G/3G 

S&C (CCS)  

Passenger Info  

Operational Voice  

Maintenance  

Satellite Passenger Info  

High -speed Internet  

TETRA Operational Voice  

LTE 

S&C (CCS)  
Op. Voice  

High -speed Internet  

Passenger Info  

Maintenance  

Driver Look Ahead  

On-board CCTV (UIC Req.)  
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  Today, validation of Alcatel -Lucent LTE solution by major Telcos  
Tomorrow, applicable to Strategic Networks such as Rail  

Small cells 

700MHz & 2.6GHz 

TDD 

TDD 

TD-LTE trials or contracts  

TDD 

2.6GHz 

 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 

TDD 
TDD 

TDD 

TDD 

TDD 

TDD 
TDD 

TDD 

TDD 

TDD 

Shanghai Large-Scale 
TD-LTE  

 CONTRACT 

 CONTRACT 

25+  LTE Contracts  

70+  LTE Trials  

Worldôs largest service providers have chosen Alcatel-Lucent  

 CONTRACT 
 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 
 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 

 CONTRACT 


