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- The GSM-R experts .

Triorail GmbH & Co. KG has been founded in 2002
Parent company is the Triodata GmbH

Company is privately owned

30 employees ensure satisfied customers

Triorail supplies to more than 410 customers in 5
continents
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Sales
office
Paris
France

Locations
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Emission-free triorail

No external energy required
Power for all electrical consumers
Surplus power refuels electric cars

Ice heating system

» Heating by generating a floating
iceberg during winter

» Cooling by melting the iceberg
while enjoying summer
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gemalto™™

security to be free

Intel Mobile CEP AG
Communications

Gemalto M2M

MC Technologies Global Components




CERTIFICATE 5

This i to certy that

triorail
TRIORAIL GmbH & Co. KG
kit 32
85276 Pfafienhofen
German)
it oo s o

has implemented and mantains 3 Quality Management System

Scope:
Production and Sales of GSM-R Products: Modules, Teminas, Phones, and Test-Tools

Thraugh an audt, documented in 3 repor. 1t was verfied 1hat ihe management sysiem
Hulfl the requirements of the following standard.

1S0O 9001 : 2008

Gartficate regiswation no. 407625 QMO

Vati from 20141223 ﬂ DAKKS
ey
Valid until 20171217 o R
[rar
Date of canticaton 0151212

DQS GmbH
& Blodadwf

Aceredtnd Body. DOS GrbH August-Schans Stasa 21, 60433 Frankfu am e

Awarded by the Promotion
Association
1135320

Lrﬂ transtm
Certificate of Qualification
Auwarded to

TRIORAIL GMBH & CO KG
Company Reg.no: HRA 170319
TransQ Id. 203721

Achillevs Information AB hercky confirms that
TRIORAIL GMBH & CO KG
is qualified in TransQ Qualification System for Suppliers to the below
Scandingvian Transport Uilities for the following product/service categories:

O R s B - T3

P

Dhte of e 13jan 2016

TS v triorail

Certificate of Membership

This is to certify that

Triorail GmbH & Co. KG

is a Full Member of E151
as approved at IS8T General Assembly #64

8 e 2014 Sp i i
v
JEndi et T re—
Chairman af tie Gemeral Assemiy
Ehainman of the Baend

Excellent
Good
l’élgb\verage
Poor

Customer feedback
powered by eSurvey
Creator®

Innovation meets quality
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GSM-R modules

“'M2M communication
~Modem/Router

. Automation

' Monitoring

| Signaling

n
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ASCl: Advanced Speech Call Items m

PMS: Professional Mobile Standard

FRMCS: Future Railway Mobile Communication Solution trioro i l

2002 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Roadmap 2 Watt GSM-R modules




Product | Part no. | )i

TRM-5 1301 i .
TRMS 1302 triorail
ex

> Bands GSM-R / EGSM-RY / EGSM900 / GSM1800

> RF Power 2W (GSM-R / EGSM-RY / EGSM900)

1W (GSM 1800)

> Data CSD / GPRS Class 10

> ASCI VGCS /VBS / UUS1 / eMLPP

» ERTMS EIRENE FRS 7.3.0 / SRS 15.3.0

» Professional Mobile Standard ETSITS 102 933 v2.1.1

> Control AT commands

> Temperature -20°C ... +70°C

» Supply voltage 3.3 ... 4.8V,

> Dimensions 35 x32.5x3 mm (LxWxH)

_ 2 Watt GSM-R module features
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ASCl: Advanced Speech Call Items m
PMS: Professional Mobile Standard

triorail

FRMCS: Future Railway Mobile Communication Solution

o, = e T

TRC-5 TRC-5e TRC-6

TRC-3AP2 TRC-5AP2 TRC-5AP2e TRC-6AP2

@ & @

TRC-3RM TRC-5RM TRC-5RMe TRC-6RM

0TS 102 933vl.2.1 0TS 102 933v2.1.1

Roadmap 8 Watt GSM-R modules



TRC-5 1337 TRC-5AP2 1341 TRC-5RM 1351
TRC-5 ext 1339 ﬁi TRC-5AP2 ext 1342 9 TRC-5RM ext 1353 tf|0rQ I l

> Bands GSM-R / EGSM-RY / EGSM900 / GSM1800

> RF Power 8W (GSM-R / EGSM-RY / EGSM900)
1W (GSM 1800)

> Data CSD / GPRS Class 10

> ASCI VGCS / VBS / UUS1 / eMLPP

> ERTMS EIRENE FRS 7.3.0 / SRS 15.3.0

> Prof. Mobile Standard ETSI TS 102 933 v1.2.1/v2.1.1 (“e” Generation)

> Control AT commands

> Temperature -40°C ... +85°C

» Supply voltage TRC-5 (ext) /TRC-5AP2 14 ... 50V,; 24V, preferred
TRC-5RM (ext) 12V,

> Dimensions TRC-5 (ext) 125 x 70 x 30 mm (LxWxH)
TRC-5AP2 (ext) 125 x 70 x 25 mm (LxWxH)
TRC-5RM (ext) 170.5 x 25.0 x 128.5 mm (DxWxH/5HP_3U)

_ 8 Watt GSM-R module features



ASCI: Advanced Speech Call ltems
PMS: Professional Mobile Standard
FRMCS:

Future Railway Mobile Communication Solution . .
triorail

TRM-3Tpee

TRM-1T TRM-2T TRM-3T/-3aT TRM-5T
\-\‘“/- — \-/- = \-\‘“/- g
' e & & e (Ca G £

TRM-3T/-3aT USB TRM-5T USB TRM-6T USB -

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L

2002 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Roadmap 2 Watt GSM-R modems




TRM-3Tedge 1123 TRM-5T 1321 TRM-5T USB 1331 m
TRM-5T 1322 ‘ TRM-5T USB 1332 -

ext ext
> Bands USM-K / EGSM-RY/ EGSMYUU / GSIVMILBUU tr|0r0|l
> RF Power 2W {0.5W EDGE?} (GSM-R / EGSM-RY/ EGSM900)
1W {0.4W EDGE?} (GSM1800)
» Data CSD / GPRS Class 10 / EDGE Class 102
> ASCP]® VGCS / VBS / UUS1 / eMLPP
> ERTMS?» EIRENE FRS 7.3.0 / SRS 15.3.0
> Prof. Mobile Standard® ETSI TS 102 933 v2.1.1
» Control AT commands
> Data interface TRM-3Tedge / TRM-5T (ext) RS232
TRM-5T USB (ext) USB mini B
> Temperature -20°C ... +55°C
> Supply voltage TRM-3Tedge / TRM-5T (ext) 9 ... 30V,
TRM-5T USB (ext) via USB
» Dimensions (LxWxH) TRM-3Tedge 165 x 86 x 37 mm
TRM-5T (ext) 74 X 65 x 33 mm
TRM-5T USB (ext) 45 x 40 x 20 mm

_ 2 Watt GSM-R modem features



GSM-R at work ‘m
ke triorail
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Energy metering
"= Remote metering

= Energy management CAB and ETCS radios
= Driver information system = MRM: voice communication
= Adapted driving style and data transmission

= EDOR: enhanced train security
by ETCS L2 Data Only Radio

Train management
~ Train status monitoring &
[ : —. Train position reportin % 41
'* Update of timetzlsloble agd Gl /] 3SM-R repeater
speed restrictions directory = T/ Remote controlled and
= Better maintenance by live I, monitored in-train repeater
requisition and damage report

COMMSCOPE™

02_16 © Triorail 2016




GSM-R at work part 2

Jp

E Anklf:}ft -,fﬁmva-’ 10:35:23 Passenger trloro Il

information

display

= Centralized

updates o
" SavingrpEe—Ees Level crossing
H'_ » ‘ = Better safety by redundant
3 control via GSM-R

OPS
Shunting
= Voice communication
Data transmission
." Link assurance signal

20int heating
Remote controlled and
monitored point heating
Efficient way to keep railway
points free of ice and snow

. © smart OPS
METRIC™
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TM-S75a GPS 3077 m
TTS-575a GPS 4095 tri O ro i l
TTSTRM-5T USB 4151
TTSTRC-5 4141
TTS-TRC-5RM 4146
» Test monitors (TM) - 2 Watt mobile phone based

- Network parameters live on phone display
- Stored log files for post processing

> Test systems (TTS) - 2 Watt mobile phone based
- 2 Watt and 8 Watt modem based
- Control via PC
- In-depth reporting, stored and customized
views live on PC screen
- Support of 3 party test systems

» TrioTrace2 - Windows™ based PC application to analyze and process
the measured network parameters
- Identification of IM3 interferer
- Inclusive part of each test monitor or test system

> TrioTrace2 - Measurement results exported and displayed in maps
Geographical

TrioTrace test tools
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Triorail GmbH & Co. KG
Luitpoldstrasse 2a, 85276 Pfaffenhofen, Germany
t: +49 8441 4 07 38 28, f: +49 8441 4 98 02 27

e: info@triorail.com

Triorail France

59, Rue des Petits Champs, 75001 Paris, France
t: +33 6 08 74 59 00
e: bernard.lehenaff@triorail.com

Triorail China
Room A037, F4, CCTD Centre, No 15, GuangHua Rd,

ChaoYang District, Beijing, China, 100026
t: +86 1085886703, m: +86 13701281438
e: ding.fenzhi@triorail.cn
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