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Why Drive-by-Data ?

The future train will be full electronic control, without hydraulic, pneumatic or
mechanical backup function. Therefore the Next-Generation TCN (NG-TCN)
solution is intended to:

* Provide a robust train network topology and architecture

* Support mixed-criticality data traffic from different user domains (TCMS
and Operator/Customer oriented services)

+ Handle the coupling and uncoupling of trains robustly and safe
(inauguration)

+ Support data communication between safety functions up to SIL4
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What is new (in a nutshell)?
»Network topology with 2 independent data

transmission planes for time and mission critical data

»TSN technology for time and mission critical data
transmission

»Safe Train Inauguration (up to SIL4)
»Safe Data Transmission (SDTv4, up to SIL4)
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DbD Key Innovations
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New Train Network Architecture
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New Train Network Architecture

Restrictions

Key benefits

Support of TSN (Time Sensitive Networking) for
deterministic data exchange

Seamless redundancy of time critical data traffic

Elimination of train lines / reduction of cabling

High reliability (independency of transmission
channels)

Compliance to existing network architecture
Intrinsic consist orientation detection (safety)
No bypass function

Fire protection support (EN 50553 type 2 fires)
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Scheduled Data Traffic (TSN)

scheduling
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TSN Technologies

- [EEE802.1AS-Rev — Precise time synchronization
« IEEES02.1Qbv — scheduled traffic
- IEEE802.1CB — frame replication and elimination
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802.1Qbv Time-Aware Shaper

* A schedule determines which traffic queue will be forwarded from the switch at any given point
in time.

* Qbv specifies the so called “gate open” and “gate close” events for each queue
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. Decouples ECN from the actual ETB
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DbD Safety Functions
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DbD Technology Demonstrators
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Example: Regional Demonstrator
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DbD network components for demonstrators

Network Component

ETBN Ethernet Train Backbone Node
IEC61375 compliant
GbE ETB

2 ETB ports

(safe) train inauguration
TSN Gateway

IP router

CS Consist Switch
= TSN enabled managed Ethernet switch
= 2 GbE ECN ring ports
= 4 end device ports

PCle TSN capable NIC for integration in end devices
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Network Components & Roadmap

networking components that offer deterministic communications, as well as focus on the interoperability
between two different equipment manufacturers.
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Next Steps
»Preparation of test specifications for DbD proof-of-concept testing

»Several workshops and plug-fests for testing the individual DbD

functions:

+ Train inauguration & ETB Control

* Clock synchronization

+ Scheduled data traffic consist local and train-wide

»Launching standardization activities (IEC TCO WG43)
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Questions ?
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