


Success Story » Onboard and Train-Ground Solutions

Overview

Automatic Train Operations (ATO) and Automatic Train Protection (ATP) greatly
improve the efficiency and safety of train operations. In order to enable
communications between train and trackside, CBTC (Communications-based Train
Control) now uses WLAN as its basis. WLAN solutions have become a vital tool for
inter-carriage and train-to-ground communications networks because they provide
freedom from cabling requirements. With increased reliability and bandwidth, WLAN
is also tapped to support on-board video surveillance, passenger infotainment
systems, and train control, which are important components of ATO and ATS.
Rolling stock is an operating environment with unique challenges; all equipment
used onboard must meets EN50155 standards, which includes specifications for
EMC, shock, vibration, extreme temperature, and humidity resistance.

.« At a Glance Application Requirements
I . I Seamless connections between ground and moving train
Region: Americas
. . I Provide coverage within train carriages

Solution: Train to ground ) . )
I Flexible carriage changes and low maintenance

Customer Needs: ) . . .

) I Reliable real-time PIS (passenger infotainment systems)

Fast roaming and constant

connectivity between train I High throughput for real-time public address and video surveillance systems

and ground I Compliant with critical onboard standards Ethernet

Moxa's Advantages:

« AP-client connection mode S T

on trains ystem Description , . . i
- 802.11n for video surveillance Passenger safety and highly available connectivity are top priorities for onboard Moxa S SOIUtlonS PrOdUCt Offerlngs
- Meets rolling stock safety train networks. These networks allow rail operators to share real-time information 1 Dual RF design can be configured in _ - - P .
standards between trains, OCC, and stations to provide immediate status updates and AP-client connection mode I On-Train Solutions I Train-to-Ground Solutions
emergency controls. I 2.4 GHz and/or 5 GHz RF bands to AWK-5222  -IEEE802.11ab/g
In this application, the train has six carriages. The AWK series is used to provide overcome RF interference Indoor Dual RF - Wireless redundancy via dual RF AWK-4131
Wi-Fi within the train. Each carriage is equipped with a VPort 15 IP surveillance _ AP/Bridge/Client  design _ 802.11n Outdoor
camera, which is connected to the wireless network via an integrated Ethernet port. I Multiple SSID supports for separate + Ethernet redundancy via RSTP AP/Bridge/Client
The AWK-3121, a single RF device, is used as a client to access the camera in the user groups and Turbo Ring .
.p dund ia dual DC IEEE802.11a/b/g/n

front and rear carriages. The AWK-5222, a dual RF device, is deployed in the four I Faster roaming (<50 ms handoff times) for ower redundancy via dua - Data rate up to 300 Mbps

inputs and PoE

central carriages, and can be configured in AP-client connection mode. In this seamless train-to-ground connectivity 2.4 GHz and/or 5 GHz RF bands

mode, the first RF provides an inter-carriage link or an AP mode, while the second

« Fast roaming for seamless
mobility

RF provides a client mode to access the camera. One path uses 802.11b 2.4 GHz, ! 802'1.1 n compliant for demanding video " Faster ro?mlng n r.edundant mode - IP68 rating and -40 to 75°C
and the other path uses 802.11a 5 GHz, to overcome RF interferences in surveillance + -40 to 75°C operating temperature

challenging RF environments. I Meets EN50155 standards for rolling

To maintain constant communications while in transit, the fourth carriage includes stock applications AWK-3121 TN-5510 VPort 15 AWK-3131

an extra 802.11n AWK-3131 that acts as a client and is linked via the AWK-5222’s Indoor AP/ EN50155 Managed ~ EN50155 802.11n Indoor

Ethernet port. The outdoor 802.11n AWK-4131 is set up as an AP outside the Bridge/Client  Ethernet Switches  IP Cameras AP/Bridge/Client

station. This IEEE802.11n architecture provides high bandwidths to ensure real
time on train public address and video surveillance . Faster roaming ensures
seamless train-to-ground connectivity while the AWK-3131 on the train is in motion.
An onboard server that is linked via an EN50155 managed switch is located in the
front carriage to handle all onboard traffic and data transfer between the train

and ground.




Success Story » Railway Station Solutions
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Overview

Trackside networks control and manage train networks with a complex
infrastructureof railway signals, track circuits, and switches. Railway and station
systems rely heavily on this infrastructure during their daily operations.

Any network interruptions can create serious safety issues or result in losses.
Typically, a large number of signal cables and wiring connections are used in a
wide area to create a signaling system. Human error or cable theft is a threat to
the integrity of the system and can cause serious damage to the system.

In addition, multi-vendor systems with different proprietaries can quickly become
costly and complex to deploy. Open standards-based WLAN technology has
emerged as a solution that can replace traditional railway signal cables and can
also manage track circuits, switch positions, and signals in real time.

. At a Glance Application Requirements
I Easy deployment with multi-vendor solutions

I A widely distributed network that links to the OCC
I An AP architecture optimized for less cabling.

Region: Asia

Solution: Railway station

Customer Needs:

Real time monitor track signals
and track integrity I Compliant with trackside EMC standards.

I Real-time monitoring of track circuit signal devices

Moxa's Advantages:
« Redundant AP-client mode

« High throughput for video System Description

streamin ’ . .
. outdoorgated design In this application, the railway station automatically manages the track control and Moxa S SOIUtlons . PrOdUCt Offerlngs
signal systems with a redundant wireless communication system. Track circuits I Redundant AP-client connection mode = - - -
can be used to detect the real time position of the train on the track and inform the 1 Up to 25 Mbps of data throughput for I A Redundant Link to 0CC I Rail Track Monitoring Systems
control center. To efficiently control and monitor the railway signalling system and . .
. o . . video streaming
track status, a widely distributed wayside network with redundant paths was ) AWK-4121
deployed. I 1P68 and extended operating temperature ‘ \ Remote Edge AP
In this network, there are ten network segments, each with local video surveillance for outdoors use - IEEE802.11a/b/g
data to transmit to the OCC. Two AWK-6222 dual RF wireless devices were I PoE enabled Ethernet network emm AWK-6222 « Fast roaming
deployed in each segment. One is used as a redundant AP and the other as a I Compliant with EMC requirements for . Redundant = (handoff latency<50 ms)
redundant client. Each AWK-6222 creates a redundant dual RF AP-client trackside applications Tee e AP-Client Mode m + P68 rated and -40 to 75°C
connection to its respective adjacent AWK-6222. One AWK-4121 was deployed as + EN50155/50121 compliant
a remote edge AP which allows rail operators to use mobile devices and panels to - IEEE802.11a/b/g
access the IP camera. The two AWK-6222s, the AWK-4121, and the IP Camera » Wireless redundancy via dual RF design
are all linked through a solar-powered and energy-saving EDS-P308 PoE + Faster roaming in redundant wireless mode
unmanaged switch. All AWK series products are IP68 rated and operate at « Multi-SSID, VLAN, QoS (WMM) supported EDS-P308 .
extended temperatures for use in harsh outdoor railway environments. « P68 rated and -40 to 75°C PoE unmanaged Switch

» Wall, DIN-Rail and pole mounting options

+ 4 |EEE 802.3af-compliant
« EN50155/50121 compliant

» Up to 15.4 watts per PoE port
» Redundant dual VDC
power inputs
» -40 to 75°C operating
temperature




Success Story » Train-Trackside Solutions

WLAN Enables Constant
Connectivity between Moving
Trains and Trackside

Overview

The link between the fast-moving train and the broader fixed trackside
infrastructure has always been one of the key components of a train
communications network. A major rail operator in Japan sought to build a trackside
infrastructure that will offer a corridor of wireless coverage on and around the track.
This would give the wireless clients on the train constant high-speed connectivity
to support applications both onboard and along the rail line. There are numerous
issues to face before this network is ready to tackle challenging CBTC operations:
seamless roaming is needed to provide uninterrupted communications,

and EMI/EMC compliance is critical to ensure that there is no system performance
degradation due to harsh wayside operating conditions.

. At a Glance Application Requirements

Region: Asia I Constant high-speed connectivity along the track

. - - I Optimized AP coverage along a 20 km route
Solution: Train to Trackside ) )
I Seamless roaming between trackside APs

Customer Needs:

Build uninterrupted communications
between moving train and trackside I Compliant with rolling stock and trackside standards

I Open standards secure future upgrade path

Moxa's Advantages:
» Optimze AP coverage along
the track T

« Fast, redundant roaming SVStem Descrlptlon

« A fiber optic network In this application, the backhaul network needed to be powerful enough to support
communications between the on-train data network and the track-side fiber network.
The trackside infrastructure consisted of ten stations placed along a 20 km route.
Multiple AWK-6222s outdoor dual RF access points were deployed at 200 to 400 m
intervals on poles. The data from each AWK-6222 is routed to different operational
control sites via a fiber network connection, which was formed with two IMC-101
media converters. This provides each AP with fast and reliable connection to the
wired backbone.

Onboard the train, a AWK-5222 dual RF client was installed in the front and rear
carriage to support the passenger information system and provide control and
monitoring links with the trackside network. Moxa’s fast Turbo Roaming technology
and redundant RF mode secure the train-to-trackside communications link.

With Turbo Roaming technology, the onboard clients are agile enough to keep up
with the fast-moving train and can seamlessly maintain a connection with the
trackside network. What's more, Moxa’s AWK series products have undergone
extensive vibration, shock, and EMC testing to confirm their resilience in demanding
railway environments.

Moxa’s Solutions

I Continuous WLAN coverage along the

track

I Wireless roaming with fast handoff in
redundant RF mode

I Support high-speed data links up to
120 km/h for trains

I Media converters form fiber optic backhaul
networks to interconnect APs

I Outdoor rated and extended operating
temperature

I EN50155 for rolling stock and EN50121
for trackside applications

[ Ethernet
[ Fiber Optic Cable

Product Offerings
| Onboard Client | Trackside APs

AWK-5222 - Wireless redundancy via AWK-6222 - IEEE802.11a/b/g
Dual RF AP/ dual RF design Outdoor Dual RF - Wireless redundancy via dual
Bridge/Client - Faster roaming in redundant AP/Bridge/Client  RF design
wireless mode - Faster roaming in redundant
+ IP68 rated and -40 to 75°C wireless mode
« EN50155/50121 compliant « Multi-SSID, VLAN, QoS (WMM)
supported
- |P68 rated and -40 to 75°C
&= . \\/,||, DIN-Rail and pole
b mounting options
Tear s « EN50155/50121 compliant

| Fiher Optic Backhaul Network

IMC-101 + 10/100Base-TX and 100Base-FX
Ethernet-to-fiber - Link Fault Pass-Through (LFP)
Media Converter + Dual redundant power inputs

+ -40 to 75°C operating temperature




