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Abstract - This paper deals with the implementation of 

an embedded power line communication system for vehicle 
(VPLC) using USRP platforms and GNU Radio 
environment. This platform allows a modular design of 
VPLC. Many configurations of the PHY layer of can be 
tested in a real PLC environment, without developing 
them on a specific board. In conjunction with USRPs 
platform and daughter cards, the signal processing 
performed in software is transmitted over a real channel.  
Several frequency bands can be tested by using different 
daughter cards without changing the signal processing.   
 
Index terms – USRP, OFDM, PLC 
 

I. INTRODUCTION 

 
Software-defined radio (SDR) [1] has been defined to help the 
wireless operators to maximise their investments in multiple 
mobile standards and base stations. With such approach, many 
of the drawbacks involved with a classical approach (specify 
FPGA, DSP designs, RF designs) fall down as one can re-use 
sub-parts of an existing radio system, and just adapt its 
operation through code reprogramming.  
Similar approach can be adopted for wired communication, 
and more specifically for power line communication (PLC) 
communication, the radio link is equivalent to the wired PLC. 
Today the car manufacturers have to face with an increase of 
electronic nodes (ECU) connected each other. The ECUs 
already use networks like CAN and Flexray, but the number of 
specific wired always increase. One solution to reduce the 
amount of wires would be to use the PLC technology that is 
currently being developed for domestic networks to transmit 
information or at least some of it, over the 12V power 
distribution system found in cars. However, the PHY layers 
may be optimised according to the channel states and 
embedded environment. 
Many projects have investigated SDR and cognitive radio 
using flexible platforms [2]. SDR platforms provide 
flexibility, reducing the amount of time it takes to develop and 
update communication systems. With software update, many 
communication systems can be achieved using the same 
hardware. SDR technology has first focus on wireless 
communications. Implementing the new ideas of cognitive 
radio on inexpensive and known hardware will allow for 
practical tests. Using software generated standard waveforms 
“on the fly” reconfiguration will allow radios to fit into rapid 
prototyping platform. 
Today, wired systems are concerned by the issue of spectrum 
management and aim to provide a single device to network 

over any supported wire types and more specifically in home. 
Thanks to the advance made in access technologies, the triple 
play services become widespread [3]. For example, the recent 
VDSL2 technology provides high data rate and takes 
advantages of the higher frequency bands up to 30 MHz. At 
the same time, the indoor PLC standards take advantage of the 
power grid in the [2-30] MHz band. VDSL2 and PLC 
technologies are complementary to provide high data rates by 
using the telephone copper pair and the power cables. 
Nevertheless, the band plans used by both technologies 
overlap: [0.138 - 30] MHz for VDSL2 and [1.8 - 30] MHz for 
PLC. Methods to improve the co-existence of different wired 
standards become necessary.  
In addition, the ITU [4][5] has begun to address this “SDR 
wired” and has specified a PHY layer and the architecture of 
G.hn, the common name for a home network technology 
family. A single G.hn device will be able to network over any 
supported interfaces in home. The advantages are lower costs, 
lower equipment and lower time development.   
 
In our paper, SDR can be considered to be a “wired” 
communication system, where some of its functional 
components, such as modulations, coding, synchronisation, 
etc., are generated in software and implemented on open 
hardware. This makes it possible to configure the signal 
according to the requirements of the application and the 
characteristics of the communication channel. The software 
generated signal is then applied to USRP [6] platforms that are 
connected to a host computer through USB or Ethernet 
connections. To help the designer, the GNU Radio Companion  
is a friendly environment for the development of baseband 
processing thanks to a set of pre-defined block sets, which 
enables to build a complete radio chain without developing 
specific code (most of the time).  
Ettus Research (part of National Instrument) provides the 
USRP2 hardware platforms supporting any carrier frequency 
between DC and 5.9 GHz depending on the daughter board. 
Then RF to baseband conversion sub-system is ready for 
prototyping (except specific requirements in terms of 
transmitting power, depending on each application). 
In addition, the GNU Radio Companion [7] is a friendly 
environment for the development of baseband processing 
thanks to a set of pre-defined block sets, which enables to 
build a complete radio chain without developing specific code 
(most of the time). More recently, MATLAB and Simulink 
connect to the USRP to provide a radio-in-the-loop design and 
modelling environment. With the support package, 
Communications System Toolbox and a USRP radio, it is 
possible to design and verify practical SDR systems rapidly. 
Furthermore, comparison between simulation and real 
environment can be performed using the same developed 
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