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 The support of broadband services for 
mobile and wireless applications towards 
International Mobile Telecommunications-
Advanced (IMT-Advanced) is a key trend 
for future radio access technologies, pro-
viding deployment scenarios with reduced 
operator’s CAPEX and OPEX. The WIN-
NER+ project has been addressing these 
challenges from the research, standardi-
sation and regulatory perspectives.  

Main focus 

With respect to the economic importance 
of the mobile communications, signifi-
cantly improved transmission capabilities 
are increasingly required to support the 
growing traffic originating from content-
rich data services in order to connect peo-
ple as well as machines to the information 
society. The support of broadband ser-
vices for mobile and wireless applications 
towards IMT-Advanced is a key trend for 
future radio access technologies. 

The WINNER+ project has further devel-
oped, optimised, and evaluated the IMT-
Advanced compliant technologies building 

on the research results of the EU FP6 
projects WINNER and WINNER II and the 
discussion in ITU-R. In addition, WIN-
NER+ registered as an External Evalua-
tion Group at ITU-R.  

The following diagram shows the develop-
ment paths of the mobile communication 
systems, and that the timeframe for the 
WINNER+ project has perfectly fitted to 
the ITU-R schedule for IMT-Advanced. 

Approach 

Considerable effort has been spent to 
adapt the system concept to the outcome 
of the World Radiocommunication Confer-
ence 2007 (WRC-2007), to improve and 
optimise the interrelations of innovative 
concepts with the functions of the com-
plete WINNER+ system and to ensure the 
potential performance gains to support the 
IMT-Advanced requirements. The different 
concepts and technology solutions have 
been evaluated by means of simulations, 
taking into account the requirements of 
ITU-R for IMT-Advanced. The research, 
simulation and related standardisation 
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activities have been accompanied 
by the validation of key technolo-
gies, which will help to promote 
the concept and contribute to the 
overall proof-of-concept. 

Achieved results 

The main advancements of WIN-
NER+ beyond the state-of-the-art 
have been to propose, develop, 
evaluate and describe innovative 
concepts suitable for standards 
within ITU-R IMT-Advanced and 
beyond, and to act as the Euro-
pean Evaluation Group for the 
3GPP LTE-Advanced based tech-
nology proposal. 

The innovation work focused on 
six main areas: 

♦ Advanced RRM concepts, in-
c l u d i n g  d i s t r i b u t e d  s e l f -
optimising, autonomous, traffic 
and service aware RRM algo-
rithms designs. 

♦ Flexible spectrum usage related 
functionalities to provide a set of 
functionalities usable in IMT-
Advanced technologies. 

♦ The integration of innovative 
transmission techniques into the 
system concept: Peer-to-Peer 
communication and Network 
Coding. 

♦ The optimisation of system as-
pects of advanced antenna 
schemes, such as inter-working 
with RRM and feedback reduc-
tion schemes design. 

♦ Coordinated multipoint systems, 
where geographically remote 
antennas can be fruitfully ex-
ploited in close cooperation; 
these possible approaches in-
vo l ve  j o i n t  t ra nsm is sio n /
reception by either distributed 
base station antennas or several 
access points (base stations 
and/or relays), and interference 
avoidance through access points 
coordinated transmission. 

♦ Innovative platforms for trials 
and demonstrations that are able 
to visualise the operation of pro-
posed functionalities like the 
coordinated multipoint (CoMP) 
and specific MIMO modes. New 
circuit designs as well as SW 
signal processing functionalities 
were allocated in an optimal way 
to enable operation in real-time 
or in an unique non-real time 
mode. Over the Air testing meth-
odologies were improved in the 
project. 

The suitability of the innovations 
as technology enablers for improv-
ing current systems, in particular 
IMT-Advanced and beyond, was 
analysed. These innovations in-
clude such items as an efficient 
and flexible scheduling and spec-
trum allocation process; the con-
tinuous and non-continuous carrier 
aggregation with respect to the 
spectrum identification in WRC-
2007; femtocells and flexible spec-
trum use to increase the capacity 
of a cellular network; the relaying 
related innovations and combining 
them with CoMP; the concepts 

involving multi-user MIMO sys-
tems; the QoS related innovations; 
the CoMP with the focus on the 
joint processing and coordinated 
beam forming schemes. 

Impact 

The ITU-R process has provided a 
unique opportunity for the WIN-
NER+ project to contribute techni-
cal concepts suitable to the prepa-
ration of candidate proposals in 
3GPP towards ITU-R. Also, acting 
as an External Evaluation Group 
of technology proposals has al-
lowed the WINNER+ project to 
ensure that the competencies of 
the European telecommunications 
industry are fully exploited in the 
process. This is supposed to give 
maximum benefits to the industry 
when the systems will be commer-
cialised. 

The consortium, which is com-
posed of major players in the tele-
communications industry, has 
been in an excellent position to 
facilitate consensus building in an 
early stage and to ease thereby 
the standardisation process to-
wards a potentially more harmo-
nised solution compared to 3G.  

The project has submitted many 
conference papers, and arranged 
WINNER+ specific sessions in the 
ICT Mobile Summit conferences 
both in June 2009 and June 2010. 
Furthermore, work package lead-
ers of WINNER+ have organised a 
special issue of the IEEE Commu-
nication Magazine on “IMT-
Advanced and Next Generation 
Mobile Networks” (publication 
date: February/March 2011), and 
act as guest editors. 

 

 


