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Press Release
European Project Aims at Cutting Energy Consumption 
Of 4G Wireless Networks in Half 

GRENOBLE, France — Jan. 11, 2011 — CEA-Leti, member of a new European project designed to cut energy consumption of fourth generation (4G) wireless networks in half, said today the fifteen partners will focus on developing holistic system-design methodology spanning innovative radio transmission techniques, energy-efficient radio resource management and hardware components. 

The continuing rapid increase in wireless users, soaring demand for data-volume capacity and the need for more base stations for next-generation mobile networks will add to CO2 emissions and challenge operators to control costs. Transmitted-data volume alone is growing by a factor of 10 every five years, while power consumption of ICT (information and communication technologies) is currently rising at 16-20 percent per year.  
The EARTH (Energy Aware Radio and neTwork tecHnologies) project, launched this year by the European Commission, will target a 50 percent reduction in energy consumption of 4G networks within the next two and a half years. It will focus on a unified approach to improve the efficiency of the whole communication system, capitalizing on the promise of joint optimizations. These include cross layer optimizations that take into account component and node architectures as well as radio interface technologies and network architecture. 
CEA-Leti will investigate three main axes of innovation.

1. Innovative radio transmission techniques. Traditionally, radio links have been designed to achieve high peak-data rates, good coverage and low latencies without taking into account energy efficiency (e.g., multiple input multiple output MIMO, coordinated multi-point transmission or advanced retransmission schemes). CEA-Leti will investigate information-theory studies with a goal of enhancing the energy effectiveness of packet retransmission schemes.

2. Energy-efficient radio resource management (RRM) algorithms. Up to now, these algorithms have been designed to maximize system capacity, while overcoming the mismatch between requested quality of service (QoS) and limited network resources, assuming a full system load. But because system load in mobile systems is intrinsically dynamic, traditional RRM schemes are not optimally efficient at different operating conditions. CEA-Leti will investigate the design of energy-efficient scheduling algorithms that meet the QoS constraints of heterogeneous populations of user equipment inside the cellular network. Preliminary results are very promising: Leti has observed up to 30 percent energy cost reduction using power-efficiency metrics defined in the project.

3. Reducing dissipated power of base-station hardware components. Radically new approaches are envisioned to realize fundamental efficiency improvements. To this end, CEA-Leti is designing new power amplifiers (PA) able to tune in real time the output power for different operating conditions, e.g. depending on the coverage range and momentary utilization ratio of the base station. At the same time, power variations at the output of the PA cause impedance variations resulting in antenna mismatch and increase energy waste of the total system. Joint optimization of PA and antenna is expected to correct the mismatch. Leti will investigate the use of adaptive antennas and ways to take advantage of the tuneable network.
The EARTH consortium brings together world-class telecommunications service providers, component and infrastructure vendors and academic institutions: Alcatel-Lucent  (project coordination), Ericsson  (technical management), NXP Semiconductors, DOCOMO Communications Laboratories Europe GmbH, Telecom Italia S.p.A., CEA, University of Surrey,  Technische  Universität  Dresden,  IMEC,  IST-Technical  University  of Lisbon, University of Oulu, Budapest University of Technology and Economics, TTI, ETSI.  
The EARTH website is www.ict-earth.eu.

About CEA-Leti
CEA is a French research and technology public organisation, with activities in four main areas: energy, information technologies, healthcare technologies and defence and security. Within CEA, the Laboratory for Electronics & Information Technology (CEA-Leti) works with companies in order to increase their competitiveness through technological innovation and transfers. CEA-Leti is focused on micro and nanotechnologies and their applications, from wireless devices and systems, to biology and healthcare or photonics. Nanoelectronics and microsystems (MEMS) are at the core of its activities. As a major player in MINATEC campus, CEA-Leti operates 8,000-m² state-of-the-art clean rooms, on 24/7 mode, on 200mm and 300mm wafer standards. With 1,200 employees, CEA-Leti trains more than 150 Ph.D. students and hosts 200 assignees from partner companies. Strongly committed to the creation of value for the industry, CEA-Leti puts a strong emphasis on intellectual property and owns more than 1,500 patent families. 
For more information, visit www.leti.fr.
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