
 
 
 
 
Annals of the „Constantin Brâncuși” University of Târgu-Jiu,Engineering Series, Issue 4/2014 
 

  208 
 

 
NEW TECHNOLOGY FOR THE INTEROPERABILITY OF EUROPEAN 

RAILWAYS 
 

PhD. Student, Marcel LITRA, CFR Passengers SA, Bucharest, ROMANIA 
PhD., Stefan IOVAN 1, 2 

1) West University, Computer Science Department, Timisoara, ROMANIA 
2) Railway Informatics SA, Strategy Department, Bucharest, ROMANIA 

Conf. dr. Sergiu TONOIU, Department of Machine Building Technology, University 
“Politehnica” of Bucharest, ROMANIA 

 
ABSTRACT: According to a report by the European Commission (EC), now the European Union (EU) there is over 
11,000 national technical rules and safety. European Railway Agency (ERA) currently has regulatory responsibility 
with the task of drawing up minimum standards for interoperability in order to reduce the multitude of national rules 
and to allow the safe and uninterrupted movement of trains. The European Union should contribute to the 
establishment and development of trans-European networks in transport. To achieve these objectives, the EU must take 
all measures necessary to ensure the interoperability of networks, especially in the field of technical standardization. 
Aiming for the interoperability of the rail system within the EU should lead to the definition of an optimal level of 
technical harmonization and would promote, improve and develop international rail transport services within the 
European Union and third countries, and to contribute to the establishment the internal market in equipment and 
services for revitalization, modernization and operation of the rail system within the Union. The paper aims to present 
some relevant aspects of the introduction of European Rail Traffic Management System (ERTMS) and Global System 
for Mobile Communications - Railway (GSM-R) standards in the European railways. 
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1. INTRODUCTION 
 
To continue efforts to establish a single 
market for rail transport services, it is 
necessary to establish a common 
regulatory framework for railway safety. 
So far, Member States have developed 
rules and safety standards mainly at 
national level, based on national technical 
and operational concepts. At the same 
time, differences in principles and 
approach made it difficult to overcome 
technical barriers and achieve 
international transport operations. 
Simplification and harmonization 
technique are prerequisites for the 
creation of a single European railway area 
and open competition in this sector. 
Interoperability is equally sine qua non 
for improving rail border, element for 
territorial cohesion of the Union [1]. 

The approval of railway vehicles is 
provided by National Safety Authority 
(NSA) in the State in which it operates. 
There are major differences in the way 
these authorities menus vehicle licensing 
procedures and safety certification. Often 
the procedure is long and expensive. 
Available figures show that the costs 
related to licensing procedures amounts to 
10% of the cost of locomotives in each 
country. If these locomotives are used in 
three Member States, the total cost may 
rise to about 30%. 
EU railway environment is undergoing 
profound changes, triggered, among other 
things, the three EU railway package 
adopted since early 90s. The gradual 
establishment of a single European 
railway area is characterized by a 
multiplicity of actors, use increasingly 
larger and more subcontractors’ market 
entry. In this context of increased 
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complexity, railway safety depends very 
largely on the interactions between all 
actors, namely between railway 
undertakings, infrastructure managers, 
railway industry and the authorities 
responsible for safety [2, 3]. It is 
necessary for rail safety legislation to take 
account of these developments and to 
establish procedures and tools for 
information management and 
emergencies. 
Given the differences between rail safety 
requirements that affect optimal 
functioning of the Union rail is very 
important to continue the process of 
harmonization of operational rules and 
regulations on railway safety and the 
accident investigation procedures [4]. 
Railway safety depends very largely on 
the interaction between infrastructure, 
operations, manufacturers and safety of 
the railway authorities. Need to use and 
develop suitable tools to ensure and 
improve railway safety. The degree of 
cooperation between manufacturers, 
service providers and railway 
maintenance decreased in recent decades. 
That is why it is necessary to harmonize 
minimum intervals between maintenance 
work and the quality requirements to 
ensure the safety of the entire railway 
system. 
 
2. COMMISION PROPOSAL 
 
Commission wants to eliminate 
authorization "commissioning" and keep 
only "marketing" task of recovering 
operation and thus train rail operator. The 
measure is certainly one beneficial and 
will certainly enhance rail safety and 
interoperability. 
Another innovation refers to the European 
Commission's intention to award the 
European Railway Agency and 
responsibility "operational" in addition to 
responsibility "regulatory" agency is one 
that would free "marketing authorization" 

after collecting material certificates of 
compliance. 
According to the proposals for revision of 
the Railway Safety Directive, national 
rules, which are often based on national 
technical standards, will gradually be 
replaced by rules based on common 
standards, established by Common Safety 
Targets (CSTs), Common Safety Methods 
(CSMs) and Technical Specifications for 
Interoperability (TSI). 
To remove obstacles that hamper 
interoperability, the number of national 
rules must be reduced as a result of 
extending the scope of TSI to the entire 
EU rail and closing open points in the 
TSI. To this end, Member States must 
maintain updated national standards 
system, eliminate obsolete rules and 
inform the EC and the European Railway 
Agency in this regard. 
Review of Railway Safety Directive is 
also an opportunity to adapt the text to 
take account of the railway market in 
which they were creating new actors or 
professional entity. Negative experiences 
of other undesirable outcomes of serious 
rail accidents demonstrate that these 
actors may assume important 
responsibilities in terms of safety. In the 
past, vertically integrated railway 
undertakings, as a holding company, were 
able to control the quality of all internal 
processes such as rolling stock 
maintenance and loading operations [5]. 
The current trend of outsourcing of 
activities or services leading to new actors 
who are subject to financial and economic 
pressures increasingly larger while 
internal control decreases, thereby 
decreasing the overall quality of the rail 
market. This may have safety 
consequences if it establishes a new way 
of monitoring through contractual 
provisions or other measures to ensure 
that risk control measures are properly 
implemented by all stakeholders: 
infrastructure managers, railway 
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undertakings entities responsible for the 
maintenance of rolling stock and 
equipment suppliers of ferrous and 
national rail safety 
 
2.1. Creating task force 
 
To solve, in as much as if not total 
authorization issues stock, commissioning 
thereof, and the default realization 
interoperability competent services of the 
European Commission created since 
2011, a task force which brought together 
all concerned to analyze the problems 
faced by stakeholders during the licensing 
process and to identify areas that can be 
improved. 
The Task Force identified three types of 
problems, such European legislation in 
the rail sector are not always properly 
applied, it is not always properly 
understood, the third problem, it can 
certainly be improved. Therefore, in 
addition to closer monitoring of the 
implementation of European legislation in 
rail, wider dissemination and training 
activities, it is necessary a revision of the 
EU process of commissioning the vehicle. 
The issue is addressed by the Commission 
on the proposals contained in the Fourth 
Railway Package [6], which is one that, as 
the European Commission could establish 
the foundation for a real interoperability 
[7] European rail network. 
 
3. INCREASES GSM-R RAILWAY 
INTEROPERABILITY 
 
Mobile communication system GSM-R, 
part of the European Rail Traffic 
Management System (ERTMS) provides 
voice applications (the so-called Train 
Radio - voice communication between 
drivers and traffic controllers) and data 
(the European Train Control System - 
ETCS), but also a number of other 
applications. 

GSM-R railway radio system to be 
necessarily installed by European railway 
administrations, yet the high-speed lines 
and conventional speed interoperable in 
Europe, according to CCS TSI (Control-
Command and Signaling Technical 
Specification for Interoperability). 
Any questions - by operators or on the 
part of the infrastructure - whether or not 
this solution is technically viable for 
Europe, may exist. But the GSM-R has 
proven to work very well. Of course this 
system is facing a number of challenges. 
National decisions to install this system 
depend on the financial crisis and 
consequently sometimes insufficient 
investment funds needed to implement 
this new technology. 
One of the greatest challenges to current 
GSM-R is interference with other 
communication systems. It's about the 
new digital communication technologies 
4G, which exists in Romania, and begin to 
be installed in areas close to the GSM-R 
frequencies (800 and 900 MHz), as is 
already the case in Sweden and soon in 
the Netherlands. These 4G technologies, 
the work in this area with very close 
frequencies of GSM-R causes 
interference, unless there is a very good 
early coordination of the two systems so 
that they can coexist. 
Currently, UIC (International Union of 
Railways), the technical body, ERA and 
the European Commission is working 
vigorously to find viable solutions so that 
the two systems coexist. Frequency 
Management Group members UIC with 
equipment manufacturers partners have 
identified a number of possible technical 
solutions, and have already developed a 
number of measurement campaigns last 
year and this year, on the one hand to 
propose the results of benchmarks needed 
for the coexistence of the two systems, 
and secondly to validate these possible 
solutions. 
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If the ETCS (European Transport Control 
System) level 2 is based and GSM-R 
radio equipment on the train is interfered, 
it will stop the train and traffic replay 
involves delays, so costs. In exceptional 
cases, the radio failure on the train to 
work can block issuing an emergency call, 
which can lead to dangerous situations. 
This problem - interference - is required 
to be resolved quickly; now the European 
Commission considers a priority and 
works to find solutions as fast and 
efficient. 
UIC, with GSM-R Industry Group and 
other industrial partners actively 
supporting the ERA, the European 
Commission, with the support of CER 
(Community of European Railway and 
Infrastructure Company), EIM (European 
Rail Infrastructure Managers eng.), in 
cooperation with GSM Operators 
Association (GSMA) to eliminate as 
quickly and efficiently this obstacle, the 
interference. Technical solutions in this 
regard will be soon accepted in Europe, 
we believe that will be available in a 
relatively short period (maybe 1 year), but 
must go through a standardization process 
to be part of EU law. 
It is important to mention one of the basic 
conditions for the validation of such a 
solution (which probably will include 
both technical solutions GSM-R railway 
operators and the public, as well as a set 
of benchmarks for managing) is that it be 
viable not only now but also in future be 
"Future Proof". 
 
3.1. Status of implementation of GSM-
R 
 
Currently, the data we have available, 
containing all administrations in Europe 
less than Serbia, Montenegro, Latvia and 
Estonia - of the 220,172 kilometers of 
track in Europe at this time about 154,294 
kilometers of track are planning coverage 
GSM-R system. We talk as a percentage 

of 69.6% across the European rail 
network considered, planned to be 
covered with GSM-R. 
Currently in Europe there are 70,211 km 
of track covered with GSM-R, which is 
less than half, but at the end of 2014 this 
figure will also enhance at least 25%. It is 
well known and understood that rail is not 
aimed at holding the performance we 
telecommunications systems in the world, 
as the railway must carry goods and 
passengers in conditions of maximum 
safety and performance. 
However, railway telecommunications 
system constitutes an increasingly 
important that facilitates carrying out 
transport operations in a more efficient 
way, and therefore its Improving the 
performance - within reason - has become 
extremely important. The moment the 
train driver and the traffic controller or 
onboard computer and the fix have all 
necessary data - status train locomotive 
and track occupancy when rail traffic can 
be achieved with maximum performance 
and safety. To this is added the benefits of 
an interoperable across Europe. 
 
3.2. Advantages of GSM-R and 
ERTMS solutions 
 
What are the advantages of GSM-R 
solution and the whole system ERTMS in 
ensuring the competitiveness of rail 
transport compared with its competitors, 
particularly road and air transport over 
short distances? Responses to this 
question show that ERTMS has a number 
of advantages. 
First, it is a unique solution in Europe, no 
trains or infrastructure need not be 
equipped with several signaling systems 
with multiple radio equipment. ERTMS is 
a very modern which primarily protects 
rail safety. It is a harmonized solution in 
Europe and the fact that currently being 
discussed at European level about the idea 
of extending the system throughout the 
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European rail network indicates its 
importance. 
It is important to mention the economic 
benefits of GSM-R and here we refer to 
reduce maintenance costs and improve 
equipment life cycle. In addition to these 
advantages, GSM-R, which is actually a 
GSM system, can enable the 
implementation of a set of very useful 
railway applications. An example - 
perhaps not the most relevant - such as 
using GSM-R/GPRS the transmission of 
data needed to display panels for the 
traveling public in stations where the 
advantage of this solution is that there is 
no need for wires connecting the central 
computer (server) and these boards for 
sending information and system 
maintenance is reduced to mere 
replacement of a module in the event of 
downtime. Development and 
implementation of such applications - 
work actively supported by the UIC - is 
growing in Europe. 
As a final argument, GSM-R is used or 
implementation stage and outside Europe 
- for example in China, Australia, India, 
Turkey. GSM-R is an effective, reliable 
and seamlessly interoperable. 
 
4. NATIONAL RULES MAKE 
INTEROPERABILITY DIFFICULT 
 
Many national rules still in effect 
hindering interoperability fragmented 
European rail market. Review of the First 
Railway Package with Regulation 
913/2010 for the establishment of freight 
corridors are two important parts of EU 
legislation already adopted and under 
implementation. 
TEN-T Strategy and the "Connecting 
Europe" complement the two legislative 
provisions to support the development of 
the European rail sector. However, the 
figures that we have available on the 
modal share of rail and transportation 

volume show that rail is not developing as 
it should. 
Modal share of rail freight transport in the 
EU - 27 is slightly down, as well as the 
passenger. There is a discrepancy between 
policy at the European Commission and 
what is actually happening in the market 
or the rail industry [8, 9]. The ball is now 
in the national railway authorities, 
national governments and operators 
offering transport services by rail. 
Also there is a clear discrepancy between 
the amounts allocated by the governments 
of Western Europe and the European 
Investments in the South and 
maintenance. Rail needs a new approach. 
Need to look at the current way of 
organizing the railways and to focus on 
interoperability. In this respect it is 
necessary to consider four key issues: 
integration, infrastructure, regulation and 
innovation. Legislative framework 
regulating and harmonizing technical 
specifications are crucial for the proper 
functioning of a unified cross-border 
transport. 
Transport market access for new entrants 
is not easy in the European Union not is it 
in Romania. For better we must ensure 
that we have the independent 
infrastructure managers and that they act 
for the benefit of all carriers. 
Railway Package IV is the most important 
legislative action at European level 
currently still in full debate and whose 
implementation would take about five 
years. 
Interoperability is also important and 
equally important is the removal of 
administrative barriers. There are too 
many national rules in force - the number 
of over 12,000 - and this hampers cross-
border interoperability. 
Rail is still viewed from a national 
perspective [9, 10]. Therefore it requires 
establishing a Single European Railway 
Area and there is also a need for a change 
in mentality towards tackling rail system 
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from a European perspective more than 
the national perspective, as is currently 
the case. National rules fragment 
European rail market. 
 
5. CONCLUSIONS 
 
Rail prominently on the EU agenda and 
possible mode of transport is best 
promoted at European level and that 
because it is a key element of multimodal 
transport, mobility and sustainability [11]. 
Concern European rail sector we can 
observe and if you were to take a look at 
the Transport White Paper of 2011, 
through which the European Commission 
launched a few challenges for the industry 
and that is to carry medium-distance 
freight transport in 30% by 2030 and 50% 
in 2050 [12]. 
In Europe there are over twenty different 
signaling systems and speed control for 
rail. Although quite expensive, systems 
onboard locomotives equipped with 
sensors that react to signals transmitted 
from the ground are required for both 
safety and traffic management. 
Using the technology as widely as GSM-
R radio communication system based on 
GSM standard (used by mobile phones), 
but using different specific frequencies 
railways will increase the interoperability 
of European railways and facilitate cross-
border traffic. 
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