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FUTURE
RAILWAY MOBILE
COMMUNICATION
SYSTEM (FRMCS)
Future Railway Mobile Communication System (FRMCS) is the future worldwide
telecommunication system designed by the International Union of Railways (UIC), in collaboration
with a variety of stakeholders from the rail sector, as not only the successor of GSM-R, but
also as a key enabler for rail transport digitalisation. Read on to find out how FRMCS has
the potential to become the worldwide standard, compatible with European regulations
and responding to the different requirements of rail organisations around the world.
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FRMCS: More than a
replacement for G
SM-R
As GSM-R approaches obsolescence, the
Future Railway Mobile Communication
System (FRMCS) has been discussed amo
ng railway organisations as its successor.
7KH8,&ODXQFKHG)50&6DVDSURMHFWLQ
DQGKHUHFROOHDJXHVDan Mandoc
+HDGRI)50&6 DQG-HDQ0LFKHO(YDQJK
HORX 'HSXW\'LUHFWRURI5DLO6\VWHPVDQG

+HDGRI7HOHFRP6LJQDOOLQJDQG'LJLWDO$SS
OLFDWLRQV SURYLGHDQH[SODQDWLRQIRU
how the industry can move forward and wor
k together towards deploying FRMCS.

SM-R (the Global System for Mobile
Communications – Railway) is
a successful digital radio system used
by railways around the world. It has the
capability to address the railway’s needs for train
operation – in particular, to connect train drivers
with signallers, and, depending on national rules,
also trackside workers – with a high connectivity
and very good quality of speech. This system is
XVLQJGHGLFDWHGIUHTXHQFLHVLQDVSHFLǩF0+]
EDQGDOORFDWHGWRUDLODQGVXSSRUWVVSHFLǩF
applications, such as voice broadcast calls,

G
2

ZKHUHDVLJQDOOHUFDQWUDQVPLWLPSRUWDQWWUDǫF
information to train drivers in a given area, and
group calls that can include train drivers and
signallers. All mentioned calls support priority and
pre-emption handling. GSM-R is proven to support
ETCS (the European Train Control System), both
in Circuit Switch and Packet Switch (GPRS/eGPRS)
modes, and also provides the Railway Emergency
Calls (REC), which, in a matter of seconds, alerts all
train drivers directing to the danger point, so that
they can immediately start lowering the speed or
braking (depending on the national operational
globalrailwayreview.com
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rules). Within all railways, there are cases where
the GSM-R REC has helped to save lives.
GSM-R also supports new applications,
such as performant and self-powered line-side
telephones or connecting to passenger
announcement screens.
+RZHYHU*605LVDSSURDFKLQJREVROHVFHQFH
The GSM-R suppliers have committed to support
WKLVV\VWHPXQWLODQGSRVVLEO\EH\RQG
There is, consequently, a need to replace GSM-R,
an issue which is critical in Europe where railways
KDYHLPSOHPHQWHG*605RQPRUHWKDQNP
of lines, in a fully interoperable way.
6LQFH8,&PHPEHUUDLOZD\RUJDQLVDWLRQV
have been discussing a successor to
GSM-R. The work on specifying the GSM-R
successor, which is the Future Railway Mobile
Communication Systems (FRMCS), was launched
by the International Union of Railways (UIC) as
DSURMHFWLQ
The project is looking for a solution that
provides answers to several challenges (see
)LJXUH )50&6QHHGVWREHIXWXUHSURRI
DVUDLOZD\VFRXQWRQDQH[WHQGHGQRPLQDOOLIH
of the system compared to mobile network
RSHUDWRUV FFD\HDUV 7KHV\VWHPPXVW
DQVZHUWRUDLOZD\VVSHFLǩF4XDOLW\RI6HUYLFH
Requirements (a coverage outage could mean
stopped trains, or worse – a failed REC), ensure
interoperability in Europe (as per border
crossing), mitigate the cyber-security
challenges, and also needs frequency allocated
WRVXSSRUWLQWKHǩUVWSKDVHWKHHVVHQWLDO
FRMCS operational needs in parallel with
GSM-R and, in a second phase, to support
FRMCS services for current and future rail
operations after the GSM-R decommissioning.
,WLVH[WUHPHO\LPSRUWDQWWKDWWKH(7&6%HDUHU
ǪH[LELOLW\FRQFHSWLVLQWURGXFHGZKLFKPHDQV
that, once in Packet Switch mode, the change
of the radio system based on an agreed
catalogue of technologies, engineering rules
DQGIUHTXHQF\UDQJHVZLOOQRWDǨHFWRQERDUG
or trackside ETCS.

Evolution towards FRMCS
The UIC work on standardising FRMCS, aiming
to provide the overall technical conditions for the
successor of GSM-R, have started on the following
three main directions:
1. User requirements
2. System architecture
3. Frequency spectrum needs.
7KLVFRPSOH[DFWLYLW\LVRQJRLQJDQGKDVVWDUWHG
WRGHOLYHUWDQJLEOHUHVXOWVLQFOXGLQJVSHFLǩFDWLRQV
$VEULHIH[DPSOHVWKH)50&68VHU
5HTXLUHPHQWV6SHFLǩFDWLRQDQGWKH)50&6
@GlobalRailway
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The FRMCS project aims to find a solution that answers several challenges

Reference Architecture have been developed
and, further on, transferred to the ETSI Technical
Committee for Rail Telecommunications
(TC-RT) for further standardisation. The current
)XQFWLRQDO5HTXLUHPHQWV6SHFLǩFDWLRQFRQFHSW
document is in consultation for review. Work is
ongoing on frequency bandwidth allocation
for FRMCS, via the CEPT Working Group for
Frequency Management (WG FM), which
DSSRLQWHGDVSHFLDOLVHGWDVNIRUFH )0 
WRGHOLYHUDVHWRIUHSRUWVDERXWǩUVWWKH
railways frequency band needs and, second,
about the conditions for operation in the current
frequency environment.

Standardisation aspects
$V)50&6LVWDUJHWLQJWKH*33
UG*HQHUDWLRQ3ULYDWH3XEOLF3DUWQHUVKLS 
*WHFKQRORJ\DYHU\LPSRUWDQWDFWLYLW\KDV
been the support of the UIC User Requirements
E\WKH*33QRUPDWLYHVSHFLILFDWLRQV
This activity is conducted with the strong
support of ETSI TC-RT. The use cases were
VXEPLWWHGWRZDUGV*33:RUNLQJ*URXSV
ZKHUHDJDSDQDO\VLVZLWKWKHH[LVWLQJ*33
requirements is conducted and then the closing
of the resulting gaps with additional or new
normative requirements.
We anticipate having the incorporation
RIDPDMRULW\RIUHTXLUHPHQWVLQWRWKH*335HOHDVH
 *UGHGLWLRQ 
The UIC’s work to allocate the frequency bands
for FRMCS is ongoing. Obtaining the frequencies
at a range which is suitable for railways to use,
whilst allowing suitable connectivity and the
UHXVHRIH[LVWLQJLQIUDVWUXFWXUHLVDFRPSOH[DQG
FKDOOHQJLQJDFWLYLW\,WLVH[SHFWHGWKDW)50&6
will have access to harmonised frequencies
LQ0+]DQG0+]WKLVZLOOHQVXUH
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The three steps included in the UIC FRMCS planning

the safe operation of FRMCS, both during the
FRH[LVWHQFHSHULRGZLWK*605DVZHOODVDIWHU
the migration period.

Migration aspects
The UIC has also launched the FRMCS Migration
Scenarios (FMS) project, which focuses on:

JEAN-MICHEL
EVANGHELOU
Jean-Michel is the
Deputy Director of Rail
Systems and Head of
Telecom, Signalling and
Digital Applications at
the UIC. He previously
held various positions as
Director within Orange
Group and then joined
Nortel Networks, where
he had different roles
in the international
business, serving as Vice
President for several
telecom technologies
and segments. He was
more recently Director
of the Railway Business
Unit of Kapsch Group.
Jean-Michel graduated
as an engineer from the
Ecole Centrale of Paris.

4

O
O
O
O

7HOHFRP2Q%RDUG$UFKLWHFWXUH 72%$
Signalling operations continuity
Migration spectrum needs
*605DQG)50&6FRH[LVWHQFH

This project is already beginning to generate
results, the most notable being the delivery of
WKH8,&GRFXPHQWǄ'HVFULSWLRQDQG(YDOXDWLRQ
of possible FRMCS Migration Variants for Legacy
(7&6DQG&DE5DGLR2QERDUG8QLWVǅ72%$
ZKLFKZDVWKHIRXQGDWLRQIRUGLVFXVVLRQV
to determine the best on-board architecture
to enable the ETCS migration to FRMCS and to
LQWURGXFHWKH(7&6%HDUHU,QGHSHQGHQFHFRQFHSW
The second step will be a similar process for the
YRLFHFDEUDGLR7KHǩUVWGUDIWRIWKH2Q%RDUG8VHU
5HTXLUHPHQWVKDVEHHQǩQDOLVHGDQGZLOOVRRQEH
sent on for consultation.
FRMCS, which is one of the ERTMS
game-changers, will succeed GSM-R. As such, it
will provide, at minimum, the current voice and
data applications – train radio (voice and ETCS).
The system is also planned to deliver more in

terms of applications, in particular, related to
train performance applications such as Automatic
7UDLQ2SHUDWLRQV $72 RUWKH&RQQHFWHG'ULYHU
$GYLVRU\6\VWHP &'$6 
,WLVH[SHFWHGWKDWWKHUDQJHRIWKHVHDSSOLFDWLRQV
ZLOOVLJQLǩFDQWO\LQFUHDVHRQFHWKHXVHUVUHDOLVHWKH
potential of the new system.

The way forward
The critical and train performance applications will
together form the essential applications that
ZLOOVXSSRUWHQKDQFHGWUDLQWUDǫF,WLVYLWDO
that the on-board design of FRMCS is future proof,
to accommodate all needs, which also must be
backed up by enough resources, especially in terms
of available frequencies.
The UIC FRMCS planning includes three steps
(see Figure 2):
O 'HOLYHUWKHǩUVWVWDEOHYHUVLRQRIVSHFLǩFDWLRQV
and obtain frequencies
O Prepare and deliver the FRMCS demonstrator,
EDVHGRQWKHVWDEOHVSHFLǩFDWLRQVDQG*33
5SURGXFWV
O Prepare and deliver a FRMCS European trial,
EDVHGRQXSGDWHGVSHFLǩFDWLRQVDQG*33
5SURGXFWV
Together with our industry partners, we aim
WRPDNHWKHǩUVWVWDEOHYHUVLRQRI)50&6DYDLODEOH
IRUSURFXUHPHQWE\WKHEHJLQQLQJRI
globalrailwayreview.com
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FRMCS as a key enabler for
ERTMS and rail digitalisation
Carlo de Grandis,3ROLF\2ǫFHURI5DLO'LJLWDOLVDWLRQDWWKH(XURSHDQ
&RPPLVVLRQH[SODLQVKRZWKH)XWXUH5DLOZD\0RELOH&RPPXQLFDWLRQ
System (FRMCS) is hoped to be the successor of GSM-R, but also as a key
enabler for rail transport digitalisation.
Why FRMCS?
,QLWVǩUVWIRUPXODWLRQSURYLGHGE\WKHUDLOVHFWRU
the Future Railway Mobile Communication System
(FRMCS), developed under the aegis of the UIC,
HQFRPSDVVHGDYDULHW\RIXVHUFDVHVFODVVLǩHG
under the following three broad categories:
1. Signalling and safety-critical applications
2. %XVLQHVVRWKHURSHUDWLRQUHODWHGDSSOLFDWLRQV
(partly with safety implications)
3. Connectivity/customer services.
The critical FRMCS applications, together with
their technological options, are mainly related to
communication functions (voice and data) strictly
linked to railway operations with safety implications
(usually overlapping with the so-called mission-critical
functions/systems). These are widely dealt with by the
Implementing Regulation for Command, Control and
Signalling subsystem (CCS TSI – EC implementing
UHJXODWLRQXQGHUUHYLVLRQ 
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This set of functions, including both voice and
data applications (both mission critical for mainline
UDLO XQGHUSLQVWKHDOORFDWLRQRIVSHFLǩFQHWZRUN
FDSDFLW\WRUDLOZD\VLQ(XURSHWKLVFRUUHVSRQGV
to the current GSM-R bands.
Alongside the CCS-associated functions,
non-critical communication systems play, in
parallel, an increasingly important role for
rail digitalisation, conveying, potentially, the
larger amount of data concerning tracking and
tracing of goods and conveying big data coming
from real-time on-board monitoring of sensors
ǁIRUH[DPSOHPDLQWHQDQFHVWDWXVRI
locomotives, vibrations on-board/track-side
induced, shocks/integrity of containers/ITUs,
temperature recording.
This data, however, does not require (in terms
of reliability and latency) the performances ensured
by a dedicated/owned radio network.
Introducing a new radio system for critical
communication on railways responds to an urgent
globalrailwayreview.com
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need, driven by the obsolescence of the underlying
technology, and the need to optimise the radio
spectrum use – an increasingly scarce resource
linked to digitalisation.
GSM obsolescence impacts the GSM-R network
DQGLWVHTXLSPHQWDQGDǨHFWVWKHLUSHUVSHFWLYHIRU
maintenance, becoming, more and more, a market
niche with ad hoc components.
Furthermore, beyond any hardware and software
consideration, the European Commission with the
relevant bodies (CEPT), is planning the gradual
phasing out of GSM from the radio spectrum
– studies are on-going to assess the possibility
WRVKXWRǨDOO*VHUYLFHVRQWKH0+]VSHFWUXP
FXUUHQWO\DOORFDWHGWR*605GXULQJV
$FFRUGLQJO\LQWKH8,&FRPPHQFHGZLWK
the FRMCS project to prepare for the introduction
RIDVXFFHVVRUWR*605IXOǩOOLQJYRLFHDQGGDWD
communication needs of ERTMS.

From GSM-R to FRMCS
GSM-R: A handy tool for railways
Notwithstanding the planned phasing-out, GSM-R is
a success story – it has been deployed and covered,
LQDUHODWLYHO\VKRUWWLPHIUDPHSHUFHQWRIWKH
European rail network (with a faster and cheaper
uptake than ERTMS) and has proven to be highly
UHOLDEOHDQGWHUULEO\FRVWHǫFLHQWDVIDUDVWUDFNVLGH
deployment is concerned – thanks also to the
VSHFLǩFVSHFWUXPEDQGPDGHDYDLODEOHIRULW
GSM-R is still being deployed, and rightly
VRVLQFHLWLVVLPSO\XQZLVHWRKDYHVLJQLǩFDQW
network portions not covered by an interoperable
UDGLRV\VWHP*605LVSHUIHFWO\ǩWIRU
ERTMS needs in terms of both data and voice
communication, even the potential introduction
of Automatic Train Operations (ATO) with
*UDGHRI$XWRPDWLRQDQGRI/HYHODUHQRW
OLNHO\WRUHTXLUHDVLJQLǩFDQWLQFUHDVHRIGDWDǪRZ
)XUWKHUPRUHXSGDWHG(5706 %DVHOLQH5HOHDVH 
provides for the introduction of GPRS, thus paving
the way to an IP-based packet switching for data,
ZLWKDIRXUIROGLQFUHDVHRIWKHVSHFWUXPHǫFLHQF\
Actually, the current strains in spectrum capacity
for GSM-R are mostly linked to the problem of
cross-border coordination and large use of voice
communication, linked to old operational rules,
logics and habits and not relying on in-cabin
signalling (the impact of both phenomena being
worsened by the circuit-switching logic).
,QWHUPVRIWHFKQLFDOVSHFLǩFDWLRQV*605
VSHFLǩFǄ6\VWHP5HTXLUHPHQWV6SHFLǩFDWLRQVDQG
)XQFWLRQDO5HTXLUHPHQWV6SHFLǩFDWLRQVǅZHUH
GHǩQHGDQGKDYHEHHQPDLQWDLQHGLQWKH
framework of the EIRENE project (European
Integrated Radio Enhanced NEtwork), developed
by the UIC with the involvement of the ETSI (the
European Telecommunications Standards Institute)
Technical Committee on Rail Telecommunications
@GlobalR
@GlobalRailway
R

(TC-RT), and in cooperation with the European
Union Agency for Railways (ERA).
:LWKUHJDUGWRWKHVSHFLǩFWHFKQLFDO
standardisation for telecoms, the ETSI TC RT
maintains and ensures the development of GSM-R
VWDQGDUGV,QIDFW(76,SOD\VDNH\UROHWRǩWUDLO
VSHFLǩFWHFKQRORJLHVLQWRWKHPDLQVWUHDPZRUOGZLGH
mobile communication standards, submitting
Ǆ&KDQJH5HTXHVWVǅWRWKHǄUG*HQHUDWLRQ3DUWQHUVKLS
3URMHFWǅ *33 WKHZRUOGZLGHFROODERUDWLYHSURMHFW
EHWZHHQVWDQGDUGVRUJDQLVDWLRQIRUWKHVSHFLǩFDWLRQ
of advanced mobile communication technologies.
(76,RYHUVHHVWKHVWDQGDUG(1
requirements for GSM operations on railways,
DQG76GHWDLOHGUHTXLUHPHQWVIRU*60
operations on railways.

The origins of FRMCS
7KH8VHU5HTXLUHPHQW6SHFLǩFDWLRQV 856 RI
)50&6GHǩQHGE\WKH8,&HQFRPSDVVHVWKH
functions to be included in the upgrade of ERTMS
VSHFLǩFDWLRQIRUHVHHQLQWKHRQJRLQJUHYLVLRQ
process of the CCS TSI.
$UHYLVLRQRI&RPPLVVLRQ5HJXODWLRQ (8 
LVSODQQHGIRUWRLQFOXGH)50&6DQGRWKHU
innovative functionalities and to update and
enhance the performances of ERTMS and facilitate
LWVGHSOR\PHQW+HQFHWKHXUJHQWQHHGWRGHYHORS
DVWDQGDUGEDVHGRQ*33VSHFLǩFDWLRQV 5HOHDVH
RUKLJKHU FRPSDWLEOHZLWKWKHKDUPRQLVHGEDQG
PDGHDYDLODEOHIRU*605 0+] DVZHOODVRWKHU
KDUPRQLVHGEDQGVGHǩQHGRQ(&&&(37FRQFOXVLRQV
for FRMCS spectrum.
The European railway community would in fact
EHQHǩWIURP)50&6SURGXFWVEDVHGRQWKHPRVW
performing commercial standards available, in terms of
both functions to be performed as critical application
IRUUDLOZD\VDQGRIHǫFLHQWXVHRIWKHVSHFWUXP
)50&6LVH[SHFWHGWRHQVXUH,3EDVHGYRLFH
and data communication (critical application)
needed by ERTMS endowed with the functionalities
foreseen by the so-called game-changers, notably ATO
*UDGHRI$XWRPDWLRQ /HYHOZLWKYLUWXDOPRYLQJ
blocks, on-board train positioning and train integrity
and virtual coupling, as long as it can be reasonably
GHǩQHGLQWHUPVRIUDGLRFRPPXQLFDWLRQQHHGV
On the radio architecture, ETSI has spontaneously
GUDIWHGDǩUVWYHUVLRQRIWKH7HFKQLFDO5HSRUW
75 DVDVWXG\RQWKHV\VWHPDUFKLWHFWXUH
for FRMCS. While, for the CCS components, the
8,&RUJDQLVHGǄ7HOHFRP2Q%RDUG$UFKLWHFWXUH
72%$ ǅZRUNLQJJURXSLVWRSURYLGHHOHPHQWVRQWKH
radio system architecture from a rail perspective,
which has notably developed alternative technical
VFHQDULRVDOORZLQJWKHFRH[LVWHQFHRI*605DQG
FRMCS during the migration period across the
European Economic Area.
Following a structured dialogue with the
stakeholders, consensus has been reached

CARLO DE GRANDIS
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which in the European
Commission (EC), where
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the new radio system,
for which he has
a structured cooperation
with ERA, ETSI, the UIC,
and, within the EC, with
DG CNECT (CONNECT).
Carlo is an engineer
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a master’s degree at
the Milan Polytechnic
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Regional Fund support to
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FIGURE 1

Major milestones to be achieved in the coming years

A complete set of
FRMCS specifications
needed for ensuring
interoperable rail
operations would
be included in the
next revision of the
CCS TSI, currently
planned for 2022, in
order to allow FRMCS
deployment in the
following years.

on the opportunity to have the new radio
technology ready for the large-scale roll-out by
ZLWKDQREMHFWLYHWRDOORZSODQQLQJ*605
decommissioning, indicatively, in the following
GHFDGH$FRPSOHWHVHWRI)50&6VSHFLǩFDWLRQV
needed for ensuring interoperable rail operations
ZRXOGWKHUHIRUHEHLQFOXGHGLQWKHQH[WUHYLVLRQ
RIWKH&&676,FXUUHQWO\SODQQHGIRULQRUGHU
to allow FRMCS deployment in the following years.
7KLVVWHSUHSUHVHQWVWKHHQGRIDFRPSOH[SURFHVV
which still requires major milestones to be achieved in
WKHFRPLQJ\HDUVǁQRWDEO\DVWDQGDUGLVDWLRQH[HUFLVH
E\(76,WKHGHǩQLWLRQRIWKHRYHUDOO&&6DUFKLWHFWXUH
WKHPDLQVWUHDPLQJRIWKHH[HUFLVHLQWKHIXWXUH
&&676, VFKHGXOHGIRU WKHVWDQGDUGLVDWLRQ
RIWKHWHVWLQJDQGYDOLGDWLRQVSHFLǩFDWLRQVDQGWKH
production of the components outlined in Figure 1.
ETSI, within the remit of its mandate, will
FRQWULEXWHWRGHǩQHZLWKLQ*33GHWDLOHG*
IHDWXUHVLQWKHXSFRPLQJUHOHDVHVǩWIRUSXUSRVH
IRU)50&6DQGUDLOVSHFLǩFQHHGV

FRMCS in the framework of rail
digitalisation and ERTMS evolution
The new CCS system – and, in general, digitalised
railways – is evolving towards connected and
automated mobile assets linked to the infrastructure

via radio communication systems – radio
communication replacing most of the trackside (and
part of the on-board) assets. Therefore, capacity,
reliability and availability of the radio spectrum will
KDYHWREHHQVXUHGZLWKDVSHFLǩFIRFXVRQSUHVHUYLQJ
the investments done for GSM-R and facilitating further
deployment on the lines not yet equipped.
Overall, rail digitalisation calls for hybrid radio
communication solutions, where critical applications
will, as a general rule, rely on dedicated/IM-owned
networks, complemented with commercial networks
DQGRUVDWHOOLWHFRPPXQLFDWLRQZKLOHDPL[RI
options will evolve at a faster pace on a market-driven
base for the remaining commercial applications.
Other applications, such as the provision of
on-board broadband services and connectivity to
passengers, shall be based on commercial services
by mobile network operators, as a general rule.
In order to progressively phase-in several
new features included in the evolution of
ERTMS (the so-called ‘game-changers’), and
to facilitate the deployment of an advanced
and harmonised signalling system, an overall
modular and standardised architecture is
called for, encompassing ETCS, the additional
functions foreseen by the game-changers, and
its radio system (GSM-R, and then FRMCS, with

FIGURE 2

The timeline for the migration process

8

globalrailwayreview.com

Global Railway Review | Volume 26, Issue 01

TABLE 1

GoA

GoA Name

Train Operator

Description

GoA1

Non-automated train
operation

Train driver in the cab

The train is driven manually, but protected by automatic train protection (ATP). This GoA can also
include providing advisory information to assist manual driving.

GoA2

Semi-automated train
operation

Train driver in the cab

The train is driven automatically; stopping is automated, but a driver in the cab is required to start
automatic driving of the train; the driver can operate the doors (although this can also be done
automatically); the driver is still in the cab to check the track ahead is clear and carry out other
manual functions. The driver can take over in emergency or degraded situations.

GoA3

Driverless train operation

Train attendant on-board
the train

The train is operated automatically, including automatic departure; a train attendant operates
the train doors (although this can also be done automatically) and can assume control in case
of emergency or degraded situations.

GoA4

Unattended train
operation

No staff on-board competent
to operate the train

Unattended train operation; all functions of train operation are automatic, with no staff on-board
to assume control in case of emergencies or degraded situations.

$72VDUHFODVVLǩHGDFFRUGLQJWRWKHLU*UDGHRI$XWRPDWLRQ *R$

dual equipment during the migration period).
Accordingly, FRMCS should be interfaced with ETCS,
enhanced with the aforementioned function, and
WKHVHLQWHUIDFHVVKDOOEHIXOO\GHǩQHG
ERA, in cooperation with the EC, has set-up an
ad hoc working group (CCS-A) to coordinate the
GHǩQLWLRQRIWKHQHZPRGXODUFRPSUHKHQVLYH&&6
ZLWKLQWKHGHǩQLWLRQRIWKHIXWXUH&&676,DQG
regularly reports on the progress of the working
party on Coordination Radio Evolution, stressing the
need to synchronise the architecture development.
An overarching objective to be considered for
FRMCS deployment is that, in line with the European
Union commitments for ERTMS deployment, FRMCS
VSHFLǩFDWLRQVVKRXOGHQVXUHWKHFRPSDWLELOLW\RIRQ
ERDUGXQLWVHTXLSSHGZLWK(7&6%DVHOLQH5HOHDVH
Accordingly, it will be crucial to accommodate
FRMCS within the framework of the CCS System
architecture – referring for the on-board side to
WKH72%$JURXSRXWFRPHǁWKHSURSRVHGVROXWLRQV
ZLOOKDYHWRHQFRPSDVVUHWURǩWWLQJH[LVWLQJ
on-board units and equipping new rolling stock,
notwithstanding the fact that, in both cases,
WKHJHQHUDOFRQǩJXUDWLRQQHHGVWRIRUHVHHGXDO
on-board system, one of which is still based on
circuit-switching, and the other fully IP-based.
%HVLGHWKHH[WHUQDOGULYHU WHFKQRORJLFDO
obsolescence plus spectrum management),
LQWURGXFLQJ*WHFKQRORJ\ 5HOHDVHRU 
SURYLGHVDVHULHVRIVSHFLǩFRSSRUWXQLWLHV
intrinsically linked to its standard, including:
O (QKDQFHGVSHFWUXPHǫFLHQF\ǁ*356
already represents a meaningful step versus
circuit-switching logic, multiplying up to four
WLPHVWKHVSHFWUXPHǫFLHQF\IXUWKHUPHDQLQJIXO
HQKDQFHPHQWVDUHH[SHFWHGZLWK*
O Overcoming the dual voice-data system
currently in use, which complicates the whole
DUFKLWHFWXUHDQGVLJQLǩFDQWO\LQFUHDVHVWKH
RQERDUGFRVWV+RZHYHUGHǩQLQJDQDG
hoc on-board ERTMS and radio architecture for
@GlobalRailway

UHWURǩWWLQJDQGIRUQHZYHKLFOHVZLOOEHFUXFLDO
WRVHL]HWKLVRSSRUWXQLW\
O New features synergic with the introduction
of the ‘game-changers’2 for the Command,
Signalling and Control systems of railways
QRWDEO\EXWQRWH[FOXVLYHO\$72), including
video communication for degraded conditions
O +LJKF\EHUUHVLOLHQFHDQGGLVSRVLQJRIDUHOLDEOH
technology for high-speed and very-high-speed
XSWRNPK 

The radio spectrum conundrum
The deployment of FRMCS calls for adequate radio
spectrum capacity: small amounts of ultra-low
latency, fail-proof, critical data – notably positioning,
speed, emergency status and automatic braking
– are needed for critical applications.
+LVWRULFDOO\WZRVSHFLǩFUDGLRVSHFWUXP
EDQGVRI0+]HDFKKDYHEHHQKDUPRQLVHGIRU
ensuring the availability of GSM-R services within
WKH0+]EDQGǁ0+]XSOLQNDQG
0+]GRZQOLQN
7KH&RPPLVVLRQ,PSOHPHQWLQJ'HFLVLRQ (8 
RI2FWREHUKDVUHGHǩQHGWKH
5DGLR6SHFWUXP'HFLVLRQDOORFDWLRQVWDWLQJLQ$UWLFOH
WKDW0HPEHU6WDWHVVKDOOPRQLWRUWKHXVHRIWKH
0+]DQG0+]IUHTXHQF\EDQGV
LQFOXGLQJWKHSRWHQWLDOXVHRIWKH0+]DQG
0+]VXEEDQGVIRU)50&6
7KH5DGLR6SHFWUXP'HFLVLRQDLPVWRSUHYHQW
spectrum fragmentation, ensuring, on the contrary,
the progressive harmonisation of two blocks of
0+]IRU*605DQG)50&6DW0+]
DQG0+]
$VVWDWHGLQWKH(76,7HFKQLFDO5HSRUW
simulations are currently being updated to consider
WKHXVHRIWKH0+]EDQGDVZHOODVWKHQHZ
*UDGLRWHFKQRORJ\DFFRUGLQJWRWKHK\SRWKHVLVIRU
future spectrum allocation to meet the migration
need, currently assessed within the competent bodies
of the Electronic Communications Committee in
charge of Radio Spectrum for Railway Applications.

An overarching
objective to be
considered for
FRMCS deployment
is that, in line with
the European Union
commitments for
ERTMS deployment,
FRMCS specifications
should ensure the
compatibility of
on-board units
equipped with
ETCS Baseline
3 Release 2
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Other Member States
Other Member States are preliminarily assessing
the possibility to reach agreements with mobile
network operators on the Service Level Agreements
for the provision of the same services via commercial
networks. Similar agreements have failed to materialise
in the past due to the demanding contractual
conditions requested in term of quality of service,
DQGWRWKHVPDOOVL]HRIWKHPDUNHWQLFKHǁKHQFHWKH
GLǫFXOW\WRFRPHWRDQLQWHUHVWLQJEXVLQHVVFDVH

The next steps: Migration from GSM-R

Currently in Finland, a single spectrum band and technology is devoted to the provision
of safety and security-critical services, at an ad-hoc low-frequency spectrum band

Among the most relevant activities called for
to come to an agreed and harmonised spectrum
allocation are, therefore:

REFERENCES
1.

2.

ETSI was founded in 1988
following a decision by
The Directors-General of the
European Conference of Postal
and Telecommunications
Administrations (CEPT) triggered
by a EC Green Paper (1986).
Game-changers consist notably
of ETCS Level 3 (including
virtual and moving blocks,
on-board train integrity and
positioning), Automatic Train
Operation (ATO), embedded
cyber-security linked to the vital
role of radio communication,
enhanced performances linked to
braking curves, and, in the future
virtual coupling.

3.

Automation is expected to
contribute substantially in terms
of regularity and reliability of the
services, as well as to the energy
efficiency of the rail system –
ATOs are classified according to
their Grade of Automation (GoA)
– see Table 1.

4.

TETRA: Trans European Trunked
Radio Application, specifically
designed for use by government
agencies, emergency services, for
public safety/security networks,
transport services and the military
– the services are provided at
a dedicated 450 MHz band.
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O Coordination within CEPT on radio frequencies,
EDVHGRQWKHFXUUHQW;0+]DURXQG
0+] *605DQG(*605EDQGV 
DGGLWLRQDO0+]LQWKH0+]EDQGDQG
possibly, additional solutions provided by
network slicing with other applications
O EU coordination plan during the transition
period between GSM-R and FRMCS, also
through the update of the ERTMS National
Implementation Plans.
Notwithstanding the generalised orientation toward
GHGLFDWHGQHWZRUNVGLǨHUHQWPRGHOVFDQDSSO\WR
the former (critical services, linked to signalling).

Finland
In Finland, a single spectrum band and technology
is devoted to the provision of safety and
security-critical services, at an ad-hoc low-frequency
spectrum band, with TETRA as a technological
option (with a migration process toward LTE).
7KHGLǨHUHQWVHFWRULDOQHWZRUNVFDQEHEXLOW
in a synergic way under such an approach.
A generalisation of this approach has, so far, been
GHHPHGGLǫFXOWGXHWRWKHSRWHQWLDOFRQǪLFWV
in setting the right balance of priorities for the
allocation of spectrum capacity between critical
services, including security-related ones. In front
RIWKHVHGLǫFXOWLHVWKHSRWHQWLDORIQHWZRUNVOLFLQJ
LQ*ZLOOKDYHWREHWHVWHGLQWKHIXWXUHLQRUGHU
to build-up trust and potentially generalise this
approach, which would, undoubtedly, provide both
HǫFLHQF\LQWKHVSHFWUXPDOORFDWLRQDQGSURYLGH
overall, a fully satisfactory capacity.

With regard to GSM-R obsolescence – maintaining
the niche segment of GSM-R, based on
a technology currently being replaced, while
ensuring high performance level on the rail
network, will imply increasing costs for both the
suppliers and the rail operator (infrastructure
managers and railway undertaking).
,WLVWKHUHIRUHH[SHFWHGWKDWWKHPLJUDWLRQSHULRG
ZLWKWKHFRH[LVWHQFHRIWZRWHFKQRORJLHVZLOOLPSRVH
additional strain on the sector, which is likely to
worsen on the medium- to long-run. The spectrum
choice and the possibility to have both technologies
DYDLODEOHLQWKHVDPHEDQGVZLOOVXEVWDQWLDOO\GHǩQH
these additional costs, both in terms of CAPEX and
OPEX, throughout the lifecycle of GSM-R and FRMCS.
The re-use of the current GSM-R bands is
a crucial condition to preserve the majority of
the track-side investments undertaken for GSM-R
deployment. Therefore, the process of developing
and deploying FRMCS, while phasing-out GSM-R,
shall be based on the following considerations:
O A dual system will have to be deployed during
DWUDQVLWLRQSHULRGEHWZHHQDQG
O 7KHVWDQGDUGLVDWLRQH[HUFLVHIRUGHǩQLQJWKH
VSHFLǩFLW\RI)50&6WHFKQRORJ\IRUUDGLR
communication shall aim at minimising
VSHFLǩFLWLHVNHHSLQJPRVWRILWVEXLOGLQJEORFNV
DVǄFRPPHUFLDORǨWKHVKHOYHVǅ &276
O Selective component/subsystem testing will
KDYHWREHGHǩQHGWRRZLWKDYLHZWROLPLW
the total costs of the migration, towards
‘plug-and-play’ solutions
O The combined radio technology/frequency
FKRLFH VWDUWLQJIURPWKH[0+]*605
band and additional bands potentially
harmonised) shall aim at protecting the
investment whilst allowing for future evolutions
O Complementarily, it will be key to seek an
HǫFLHQWXVHRIWKHVKDUHGVSHFWUXPFDSDFLW\
FRMCS and GSM-R looking for ad-hoc
WHFKQRORJLFDORSWLRQV H[SORULQJZKLWHVSDFHV
network slicing and others).
Accordingly, the indicative timeline for
the aforementioned migration process
is shown in Figure 2.
globalrailwayreview.com
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l:HUQHU+XEHU%%,QIUDVWUXNWXU$*

Powering up
FRMCS in
Austria

Martin Taranetz, Project Manager for Telecommunication Technology at
%%,QIUDVWUXNWXU$*H[SODLQVKRZWKH$XVWULDQUDLOLQIUDVWUXFXWUHPDQDJHU
is investigating various scenarios to migrate from GSM-R networks to new
Future Railway Mobile Communication System (FRMCS) standards.

A basic requirement
for FRMCS is
flexibility of
the transport
technology

@GlobalRailway

%%,1)5$6758.785$* plans,
develops, maintains and operates the
HQWLUH%%UDLOLQIUDVWUXFWXUHPDLQ
stations, routes, buildings, terminals,
telecommunication systems and hydropower plants
for environmentally friendly railways in Austria.
,Q%%,QIUDVWUXNWXU$*VWDUWHGWKHUROORXW
of its own GSM Rail (GSM-R) network, which it has
been operating successfully since then. As of today,
DSSUR[LPDWHO\NPRIWUDFNFRUUHVSRQGLQJ
WRSHUFHQWRIWKHZKROHUDLOZD\QHWZRUN
are covered.
$WWKHHQGRIWKHV*605ZDVGHVLJQDWHG
by the European Union (EU) as the radio system
for operational railway communication, and has
consequently been mandated in the Technical
6SHFLǩFDWLRQIRU,QWHURSHUDELOLW\ 76, E\WKH(8
GSM-R is based on the 2G Global System
for Mobile Communications (GSM), which was
GHVLJQHGLQWKHODWHVDQGHDUO\VIRU
public mobile communication. Meanwhile, public
mobile network operators (PMNOs) have proceeded
WRLPSOHPHQW*8QLYHUVDO0RELOH&RPPXQLFDWLRQ

Ö

6\VWHP 8076 DQG*/RQJ7HUP(YROXWLRQ /7( 
As of today, they are already starting the rollout of
*ZKLOHUDLOZD\VVWLOOVXFFHVVIXOO\RSHUDWH*605

The clock is ticking for GSM-R
Currently, PMNOs are planning to slowly fade
out GSM and UMTS. Therefore, suppliers are also
closing down the development and production of
relevant equipment. Since the production of GSM-R
equipment is economically only reasonable in
conjunction with the production of GSM equipment
for the public market, the clock is ticking for GSM-R.
Manufacturers have given the railways a guarantee
WRNHHS*605WHFKQRORJ\DOLYHXQWLO
including spare parts and maintenance. Until then,
railways should begin to migrate GSM-R networks
to the new standard Future Railway Mobile
Communication System (FRMCS). This is considered
a very ambitious time frame by railways.
GSM-R has been standardised in close
cooperation with the European Telecommunication
Standards Institute (ETSI). FRMCS is being
standardised in close cooperation with the
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l$OIUHG+LQF]LFD%%,QIUDVWUXNWXU$*

FRMCS as an enabler
$EDVLFUHTXLUHPHQWIRU)50&6LVǪH[LELOLW\RI
the transport technology. This is achieved by
dividing the FRMCS into three decoupled stratums:
the transport stratum, the service stratum and the
application stratum. This enables FRMCS to keep
up with the rapid pace of development in the
WHOHFRPVPDUNHW)URPWRGD\ǅVSHUVSHFWLYHWKHǩUVW
)50&6GHSOR\PHQWVZLOOXVHWKH*33*VWDQGDUG
as the transport system.
5DLOZD\VSHFLǩFVHUYLFHVVXFKDVIXQFWLRQDO
addressing, group calls, etc. are implemented
in the services stratum and will employ
Mission Critical Services (MCS). MCS are also
VWDQGDUGLVHGE\*33$ERYHWKHVHUYLFHVWUDWXP
LVWKHDSSOLFDWLRQVWUDWXPZKHUHUDLOZD\VSHFLǩF
applications, such as European Train Control
System (ETCS) and Rail Emergency Call (REC)
will be located. FRMCS is seen as an enabler
for a multitude of diverse applications, such as
operational radio, which is a conditio sine qua
non, Automatic Train Operation (ATO), passenger
information systems and many new applications
that are yet unknown.
Currently, the following three topics are heavily
discussed within the FRMCS programme:

1. Availability of specifications
and the related time plan

Mobile site along the track

UG*HQHUDWLRQ3DUWQHUVKLS3URMHFW *33 ZKHUH
ETSI is one of the main stakeholders.
,QWKH,QWHUQDWLRQDO8QLRQRI
Railways (UIC) initiated a global programme
for the standardisation of FRMCS.
$SSUR[LPDWHO\H[SHUWVIURPUDLOZD\V
industry and standardisation bodies are
working in several committees to elaborate the
8VHU5HTXLUHPHQW6SHFLǩFDWLRQ 856 DQGWKH
)XQFWLRQDO5HTXLUHPHQW6SHFLǩFDWLRQ )56 
7KHVSHFLǩFDWLRQVRIWKHUDLOZD\VVHUYHDVLQSXW
IRU*33ZKHUHWKHDFWXDOVWDQGDUGVDUHZULWWHQ
$V*33IRFXVHVRQSXEOLFPRELOHFRPPXQLFDWLRQ
WKHUHPD\EHDUHDVZKHUH*33DEVWDLQVIURP
VWDQGDUGLVDWLRQ7KHVHJDSVDUHWKHQǩOOHGE\(76,
$VLGHIURPWKH8,&(76,DQG*33RWKHUERGLHV
are also involved, such as the European Rail Supply
Industry Association (UNIFE) and Shift2Rail
(S2R). The European Union Agency for Railways
(ERA) takes on a coordinating role between the
GLǨHUHQWERGLHV
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)50&6VSHFLǩFDWLRQVDUHSDUWRI*33
5HOHDVHDQGZLOOEHFRPHDYDLODEOHLQ
)RUWKH(8KDVDQQRXQFHGDQHZ
YHUVLRQRIWKH7HFKQLFDO6SHFLǩFDWLRQIRU
Interoperability – Command, Control and Signalling
Subsystem (TSI CCS), a new Functional Requirement
6SHFLǩFDWLRQ )56 DQGWKHGUDIWRIDQHZ6\VWHP
5HTXLUHPHQW6SHFLǩFDWLRQ 656 7KHDYDLODELOLW\
of these documents is a prerequisite for the
GHYHORSPHQWRI)50&6HTXLSPHQW%DVHGRQ
WKHǩQGLQJVRIWKHǩUVWWULDOVWKHǩQDO)50&6
GRFXPHQWVDUHH[SHFWHGWREHFRPHDYDLODEOH
LQ

2. Availability of frequencies
5DLOZD\VKDYHDVSHFWUXPRI0+] 0+]
0+] DOWKRXJK*HPSOR\VDPLQLPXP
EORFNVL]HRI0+]+HQFHUDLOZD\VDUHFXUUHQWO\
competing for more spectrum. The main competitors
are other large industries, such as automotive.
:LWKWKHVRFDOOHGǄVTXHH]HRSWLRQǅUDLOZD\VDUH
H[SHFWHGWRREWDLQ0+]RXWRIWKH0+]*605
H[WHQVLRQEDQG+HQFHWKH\ZLOOKDYHDWOHDVW
0+] 0+]0+] ZKLFKDOORZVWRǩWDW
OHDVWRQHIUHTXHQF\EORFN6XFKEORFNVL]HHQDEOHV
only basic services and is far too small for capacity
demanding applications, such as real-time video
IURPWKHGULYHUǅVFDELQ7KHEORFNVL]HLVDOVRWRR
small for operating GSM-R and FRMCS in parallel
during the transition phase.
globalrailwayreview.com
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Many infrastructure managers are currently
in a reinvestment phase for GSM-R, since the
installed base has often reached its end of
life. New equipment is typically depreciated
RYHUDSHULRGRI\HDUV7KXVUDLOZD\VDUH
H[SHFWLQJDWUDQVLWLRQSHULRGRIVHYHUDO\HDUV
during which GSM-R and FRMCS will run in parallel.
This is challenging for various reasons: there are
QRWHQRXJKIUHTXHQFLHVIRUSDUDOOHORSHUDWLRQWZR
V\VWHPVDUHRSHUDWHGDWWKHVDPHWLPHDQGWKH
migration from a circuit switched system to a purely
IP-based system impacts all areas of a railway
undertaking and, therefore, needs to be carefully
planned well in advance.
&XUUHQWO\%%,QIUDVWUXNWXU$*LQYHVWLJDWHVWKH
following three FRMCS migration scenarios:
1. Migration of GSM-R to FRMCS on mainlines
2. Implementing FRMCS on branch lines by using
transport resources of PMNOs
3. 2ǬRDGLQJ)50&6WUDǫFWRWUDQVSRUWUHVRXUFHV
of PMNOs due to scarcity of dedicated
FRMCS spectrum.
6LQFH%%,QIUDVWUXNWXU$*KDVFRQWLQXRXVO\
been improving public mobile coverage in
FRRSHUDWLRQZLWKDOOWKUHH3012V%\WKHHQG
RIDSSUR[LPDWHO\NPRIPDLQOLQH
tracks will be fully covered with a broad spectrum
of technologies. Those include GSM, UMTS and
/7(LQWKHIUHTXHQF\EDQGV
DQG0+]
For this purpose, the partners do not deploy
a dedicated network for rail coverage but, rather,
EXLOGVLWHVDORQJWKHWUDFNWRǩOOFRYHUDJHKROHV
7KHUHE\%%,QIUDVWUXNWXU$*SURYLGHVWKHEDVH
infrastructure including mast, antennas and
housing, as well as power supply and the broadband
EDFNERQHYLDǩEHURSWLFFDEOHV7KHSURYLGHUVVKDUH
this base infrastructure, supply their base stations
and integrate them into their own networks.
)RUHǫFLHQF\H[LVWLQJ*605VLWHVDUHUHXVHG
wherever possible. The use of higher frequencies
would require a much lower inter-site distances
than with GSM-R. Moreover, smaller cells would
cause a much higher frequency of handovers.
Therefore, large cells had to be realised. This was
achieved by using optical remote unit systems
and mounting the corresponding antennas on the
catenary support or on small masts.
A major challenge of the deployment was to
guarantee high quality broadband while not
LQWHUIHULQJZLWKH[LVWLQJRSHUDWLRQDOV\VWHPVVXFK
as GSM-R. Thus, the following planning criteria
were considered:
O Physical separation of operational and
public mobile communication systems – for
@GlobalRailway

l%%+DUDOG(LVHQEHUJHU

3. Migration from GSM-R to FRMCS

In 2007, ÖBB-Infrastruktur AG
started the rollout of its own
GSM Rail (GSM-R) network,
which it has been operating
successfully since then

H[DPSOHE\XVLQJVHSDUDWHVZLWFKLQJQHWZRUNV
and antennas
O Simple and fast mounting of components
by using modular component systems
O Special focus on high quality and reliability
of employed radio frequency components
ǁIRUH[DPSOHFRQVLGHULQJORZSDVVLYH
intermodulation values
O Use of multiband systems for remote units,
antennas, etc. to take the various technologies
and frequency bands into account
O 6XǫFLHQWVLJQDOWRLQWHUIHUHQFHSOXVQRLVHUDWLR
for proper handover, particularly in the
uplink path.
With high quality public broadband being available
along the tracks, new services and applications
become available, some of which are yet unknown.
In any case, PMNO transport resources are
FRQVLGHUHGYLWDOIRURǬRDGLQJ)50&6WUDǫFIURP
the scarce resources available for railways.
Cooperation with PMNOs is currently also
investigated for the usage on branch lines.
7KHJRDOLVWRH[SORLWǄWUDQVSRUWDVDVHUYLFHǅ
i.e., without having to invest in cost-intensive
cabling and site infrastructure along the tracks.
0RUHRYHUPDLQWHQDQFHVWDǨFDQEHFRQFHQWUDWHG
on mainlines.
1DWXUDOO\WKHSURMHFWKDVDOVRVLJQLǩFDQWO\
LPSURYHGWKHFXVWRPHUH[SHULHQFHRIWUDLQ
passengers. Nowadays, connectivity is no longer
considered as ‘nice-to-have’, but as a given
fundamental service.
:LWKDOOWKHVHPHDVXUHVLQSDUWLFXODUH[SORLWLQJ
3012WUDQVSRUWUHVRXUFHV%%,QIUDVWUXNWXU$*LV
SUHSDULQJIRUQH[WJHQHUDWLRQUDLOZD\DSSOLFDWLRQV
DVZHOODVWKHQH[WJHQHUDWLRQFXVWRPHU

DR. MARTIN TARANETZ
Martin currently works
as Project Manager for
Telecommunication
Technology at
ÖBB-Infrastruktur AG
and is a member of
the Architecture and
Technology Working
Group of the UIC FRMCS
Project. Before his
time at ÖBB, he held
a Post-Doc position at
TU Wien, where he led
a research group for 4G
system level simulations.
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The importance of migration
from GSM-R to FRMCS

The Future Railway Mobile Communication System (FRMCS), the successor of the Global
6\VWHPIRU0RELOH&RPPXQLFDWLRQVǁ5DLOZD\ *605 LVH[SHFWHGWREHUROOHGRXWLQWKH
FRPLQJ\HDUV+HUHMonika Heiming([HFXWLYH'LUHFWRURI(,0 WKH(XURSHDQ
Rail Infrastructure Managers association) shares EIM’s proposals for a successful
migration to the new communication technology.

+((8523($1*5((1'($/ announced
recently by the European Commission’s
President, Ursula von der Leyen, has the
DPELWLRQWRPDNH(XURSHWKHǩUVWFOLPDWH
QHXWUDOFRQWLQHQWE\:LWKLQWKLVFRQWH[WWKH
European Rail Infrastructure Managers association
WKH(,0 DQGLWVPHPEHUVHQYLVDJHWKDWVLJQLǩFDQW
RSSRUWXQLWLHVZLOOEHRǨHUHGE\WKHQHZ(8REMHFWLYHV
and forthcoming policies to promote rail as the greener
mode of transport for both passengers and freight.
7RVXSSRUWWKH(XURSHDQ*UHHQ'HDOUDLOZD\
undertakings and infrastructure managers will have
WRH[WHQGWKHUDLOQHWZRUNDQGUXQPRUHWUDLQVWR
accommodate passenger growth, even doubling
the number of travellers compared to previous
\HDUVLQVRPHFRXQWULHV+LJKHQGFRQQHFWLYLW\
digitalisation and interoperability will be key
components in meeting these ambitious goals.

T
FRMCS is expected
to be rolled out in
the coming years
and should empower
the railway industry
to better leverage
the potential
given by modern
communication
technology
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In fact, the European Union Agency for Railways
(5$ KDVLGHQWLǩHG)50&6DVRQHRIWKHǄJDPH
FKDQJHUVǅLQLWV(XURSHDQ5DLO7UDǫF0DQDJHPHQW
System (ERTMS) Longer Term Perspective document.
The Control-Command and Signalling Technical
6SHFLǩFDWLRQVIRU,QWHURSHUDELOLW\ 76,&&6 ZKLFKLV
H[SHFWHGWREHFRPSOHWHE\ZLOOLQFRUSRUDWH
the FRMCS as the radio system to be used for
train-to-track voice communications and for European
Train Control System (ETCS) data communication.

The importance of preparing migration on time
While work is progressing well on the functional
DQGWHFKQLFDOVSHFLǩFDWLRQVRI)05&6LWLVHVVHQWLDO
to address, at the same time, key elements for
a successful migration from GSM-R to FRMCS
ZKLFKLQYROYHVPDQ\GLǨHUHQWVWDNHKROGHUVRIWKH
railway community and, therefore, requires
long-term planning.
7KH(,0DQGLWVPHPEHUVKDYHLGHQWLǩHGWKH
following key principles for a successful migration:

FRMCS to empower the industry
The Future Railway Mobile Communication System
(FRMCS), the successor of the Global System for
Mobile Communications – Railway (GSM-R), is
H[SHFWHGWREHUROOHGRXWLQWKHFRPLQJ\HDUV
and should empower the railway industry to
better leverage the potential given by modern
communication technology.

1. Migration of trains to support FRMCS prior
to the infrastructure’s migration (as there will
be a transition period when both GSM-R and
FRMCS are simultaneously operated across the
railway network)
2. $VXǫFLHQWO\ORQJSHULRG HJǩYH\HDUV 
granted by the infrastructure manager
globalrailwayreview.com
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regarding the implementation of FRMCS. It is
important to decommission GSM-R to give
ǪH[LELOLW\WRUDLOZD\XQGHUWDNLQJVWRDGRSWWKH
new communication technology
3. An early standardisation of the architectural
framework and interfaces of the on-board
system, considering potential long and diverse
timelines of migration and lifecycle management.
Since ERTMS and FRMCS are closely connected,
the EIM and its members support the following
requirements on functionality developed by
the ERTMS Users Group and the International
Union of Railways (UIC), in terms of on-board
system architecture:

)RUH[LVWLQJRQERDUG(7&6FKDQJHVVKRXOGEHNHSW
to a minimum, hence preserving a minimal impact
on train operation and limiting costs for railway
undertakings. Meanwhile, to preserve infrastructure
managers’ investments, FRMCS migration should
also be performed, minimising the impact on ETCS
trackside constituents already in service.

Conclusion
O 'HFRXSOLQJRI(5706DSSOLFDWLRQDQG
communication platforms, supporting an
independent evolution of application and
communication in terms of functionality,
security and architecture. The communication
platform should support upgrades without
impacting the application level
O Automatic handling of network registration
and handover
O Update of ETCS authentication procedures,
avoiding the reauthorisation of the full
ETCS application
O The on-board system supports dual mode
operation (GSM-R and FRMCS)
O The on-board system encompasses
DPRGXODUDQGǪH[LEOHDUFKLWHFWXUHZKLFKLV
IXWXUHSURRIDQGUHTXLUHVPLQLPDOFHUWLǩFDWLRQ
HǨRUWLQFDVHRIPRGLǩFDWLRQVDQGHQKDQFHPHQWV
O The on-board system shall support
VWDQGDUGLVHGDQGRǨWKHVKHOI)50&6WUDQVSRUW
services (IP message transfer), quality of service
support (guaranteed delivery of messages) and
EHDUHUǪH[LELOLW\
O The on-board system shall support
adequate measures for protection against
cyber-security threats.
These requirements are applicable for new
on-board systems during the migration phase.
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The EIM’s proposals for a successful migration
to FRMCS, are:
MONIKA HEIMING

O The CCS TSI should support a migration
strategy based on the principle of migrating
WKHRQERDUGV\VWHPǩUVWDQGWKHQWKH
infrastructure, i.e. dual-mode operation
O In order to facilitate migration towards FRMCS,
WKH&&676,VKRXOGEHXSGDWHGZLWKDVSHFLǩFDWLRQ
of the ERTMS/FRMCS on-board system (reference
architecture including interfaces) and network
transport services required for ETCS
O To facilitate and complete the migration
towards FRMCS before GSM-R becomes
obsolete, the upgrade of the CSS TSI
VKRXOGWDNHSODFHLQ)URPWKDWGDWH
onwards, vehicle owners could prepare for
implementation of ERTMS/FRMCS on-board
rolling stock without investment losses, while
facilitating and encouraging the migration
towards FRMCS
O A single reference architecture for on-board
rolling stock (including standardised interfaces) is
UHTXLUHG+RZHYHUǪH[LELOLW\VKRXOGEHSURYLGHG
WRIDFLOLWDWHPLJUDWLRQRIH[LVWLQJRQERDUG(7&6
O FRMCS migration should be performed, taking
into account the preservation of investment
for both on-board and for ETCS trackside
constituents already in service.
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The World's Leading Wireless Communication Solution for HSR
EUHT-5G is the first wireless communication technology in the World to meet the 5G requirements of URLLC, and is
one of the candidate submission of ITU IMT-2020. It supports dual frequency network in licensed and unlicensed
bands, and it has been deployed with multi-bearer support in high speed railway and subway in China. EUHT-5G is
the most advanced technology and the best choice for FRMCS.
*FRMCS - The Future Railway Mobile Communication System
*HSR - High Speed Railway
/VGSPOUᶮ#FJKJOHᶯ5FDIOPMPHZ(SPVQ$P -UE
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