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Intellectual Property Rights 
IPRs essential or potentially essential to the present document may have been declared to ETSI. The information 
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://ipr.etsi.org). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
server) which are, or may be, or may become, essential to the present document. 

Foreword 
This Technical Report (TR) has been produced by ETSI Technical Committee Electromagnetic compatibility and Radio 
spectrum Matters (ERM). 

The present document includes necessary information to support the co-operation under the MoU between ETSI and the 
Electronic Communications Committee (ECC) of the European Conference of Postal and Telecommunications 
Administrations (CEPT). 

Introduction 
The present document describes devices using Ultra Wide Band (UWB) sensor technology for location tracking 
applications in railway environment. 

The intended railway scenarios target both indoor and outdoor environments. For example, a subway station is located 
under the ground and therefore is essentially indoors, whereas a signal placed at the side of a railway line in open 
country is most definitely outdoor. Regulation for indoor UWB, and for some mobile and fixed outdoor UWB devices 
in certain circumstances is already included in the Electronic Communications Committee (ECC) decisions and 
recommendations issued in the recent years [i.1], [i.2], [i.3], [i.9], [i.10] and [i.11]. Nevertheless, no specific regulation 
is pointed for UWB applications having fixed outdoor installed devices or infrastructure belonging to rail or tram 
networks. There is evidence that location tracking application with good range resolution is needed in railways. 
Therefore, the present document describes a solution for location tracking in railway environment where fixed outdoor 
installation of UWB equipment is needed and may be operated according the current ECC regulations. 

In UWB location tracking in railways, a transmitter (TX) or a receiver (RX), or both are installed in a moving rail 
vehicle. The vehicle is tracked by using fixed wayside network which can be implemented by using UWB TX, UWB 
RX or both. A network of fixed wayside equipment around an area to be covered, called as Area-Of-Interest (AOI), 
communicate with a UWB equipment installed in a rail vehicle. The 3D position of a rail vehicle can be found by 
analysing, e.g. time-of-arrival and/or angle-of-arrival of the radio signal relative to the known reference stations.  

The presented system is tracking a rail vehicle within an area around a certain Point-Of-Interest (POI). Position 
information are applied to stop a rail vehicle in POI with sub-meter accuracy. When a rail vehicle is stopped, 
transmission is turned off. 

A tracking system of presented application can be realized in three different ways: 

• Transmitter installed into a rail vehicle and receiving fixed wayside equipment (option 1, see Figure B.1). 

 The UWB signals emitted by a transmitter installed in a moving rail vehicle are detected by a wayside network 
of receiving fixed equipment placed at known, fixed points around the area to be covered. By centralized 
computational means the location of a rail vehicle can be determined. This is a typical application. 
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• Receiver installed into a rail vehicle and transmitting fixed wayside equipment (option 2, see Figure B.2). 

 The UWB signals emitted by a wayside network of transmitting fixed equipment placed at known, fixed points 
around the area to be covered are detected by receiving equipment installed in a moving rail vehicle detecting 
their own position. 

• Transmitter/receiver installed into a rail vehicle and transmitting/receiving fixed wayside equipment (option 3, 
see Figure B.3). 

 A combination of options 1 and 2; both units installed in a rail vehicle and the fixed wayside equipment can 
receive and transmit UWB-signals. 

In railways, high precision in range measurement is required. The ranging signals necessarily have to have a very large 
bandwidth to attain a good range resolution. Detailed technical description is given in annex B. 

There is evidence that this system is needed in railway industry, and the proposed system will lead to greater 
addressable markets. Detailed market information are discussed in annex A. 
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