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Networking for Communications Challenged Communities (N4C) 

Architecture, Test Beds and Innovative Alliances 

 

Summary of the first year May 2008−April 2009 

OBJECTIVES 

The FP7 ICT project Networking for Communications Challenged Communities (N4C) aims to 
extend Internet access to people, businesses and authorities operating in remote locations.  In 
cooperation with users in Swedish Lapland and the Kočevje region in the Slovenian mountains, the 
project will conduct field trials of architecture, design, infrastructure and applications.   
 
”Communications challenged” areas often have specific infrastructural constraints and other 
obstacles for communications. Whilst Europe is planning for the new generation of broadband 
infrastructure in “a view to extending broadband networks”, with the aim of providing access to 
poorly served and high cost areas where the market cannot deliver, and having set a common 
indicative goal being a100 % coverage of broadband internet between 2010 and 2013”1 
communications challenged areas are in many cases not reached by this ambition and need special 
technical solutions.   

  

In this context N4C will:  

1. Use emerging, novel technologies and create an opportunistic networking architecture to exploit 
the communication opportunities. Development includes integrating generic applications that can 
be used for Delay and Disruption Tolerant Networking (DTN) such as basic networking, mail 
and web access for users.  

2. Develop two test beds demonstrating how DTN-based networking can be integrated with the 
existing internet and investigating business models appropriate for communication challenged 
regions.    

3. Develop and conduct tests on DTN of applications for a) Tracking of animals, b) Gathering of 
Climate data, c) Hiker´s Personal Digital Assistant (PDA) and, d) web services for DTN.   

 
Consortium: Luleå University of Technology (coordinator), Albentia Systems S.A., Universidad 
Politécnica de Madrid, Intel, Trinity College Dublin, Northern Research Institute Tromsö AS, ITTI 
Ltd., Instituto Pedro Nunes, MEIS d.o.o., Tannak AB, Power Lake AB, Folly Consulting Ltd.      

                                                 
1 COUNCIL OF THE EUROPEAN UNION, 7232/09 ”Responding pro-actively to the economic downturn” 
http://register.consilium.europa.eu/pdf/en/09/st07/st07232.en09.pdf 
 
 



      www.n4c.eu      
 

N4C Management Report Period 1: June 2009          Summary   Page 2 of 4 
 
 

 
 
Following chart illustrates the N4C tasks, placing the test beds with users in centre:  

 
                        Figure 1: Test beds Chart 

 
Work is divided into nine Work Packages:  

 
                       Figure 2: Work Packages chart 
 

RESULTS FROM N4C TECHNICAL DEVELOPMENT - THE FIRST YEAR OF WORK  

Architecture :   
o Development of guidelines for architecture and documentation of framework.  
o Two Internet Drafts have been posted and presentations have been made to the DTN 

Research Group. N4C has participated in the second Dagstuhl DTN workshop and 
members are now working on papers and specifications. 

o Four field tests have shown that the routing system works successfully.  
o N4C has developed a code management process and a code repository to be used for DTN 

networks. 
 
N4C has developed functional specifications for three pervasive applications which will be up 
for business/deployment planning and if that process is successful they are likely to be integrated 
into the economic life in communications-challenged communities. The first round of evaluations in 
laboratory and limited field tests has shown promising results for following applications:  
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o Hiker's Personal Digital Assistant (PDA) 
o Web Caching  
o Meteorological and Environmental Data Capture  

 

                      Figure 3: The General System Diagram for N4C  

Outcomes of N4C work with software for DTN and opportunistic routing are:  
o A generic DTN for N4C documentation  
o Plan on how to tackle software design  
o Release of beta version of generic DTN stack and meteorological station software  

 
N4C work with hardware during the first year has included:  
o Selection and documentation of hardware for DTN node designs  
o Testing has started  
o Design of DTN router based on a Commercial Off  The Shelf (COTS)  single-board 

computer using the Intel Atom processor together with a COTS WiFi access point and 
wireless card, gel-batteries and solar panels, and an IP66 enclosure.  

o For DTN mules we will initially use a netbook (Asus eee PC 901) and plan to use a Fit-PC 
from Compulab when an appropriate model becomes available. 

 

The Air-interface technology team has ascertained ability to provide a high quality long range 
point to point link to provide remote access, a first development of Wi-Fi for Hikers PDA's  to cope 
with the short mobile range link, and developed mesh networking capability using WiMAX 
technology to cope with sparse distributed stations. To address power source constraints, a 
secondary node for reindeer with kinetic generator was developed and fully tested. Primary nodes 
for herding applications are now ready and in test bed phasing to include all the elements of the 
network. Additional a network simulator to assess the role of different parameters in an animal 
tracking application has been developed.  
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Photos: Kinetic generator applied on a reindeer during winter tests.  

System integration includes development of:  
o Specification for the Integration platform and guidelines for implementation  
o Creation of subsystem integration model and tests 
o Laboratory testing of integrated subsystems 
o Deployment of subsystem integration test harness and testing for live tests 
 
A development infrastructure has also been established including several server areas for 
wiki.n4c.eu and info.n4c.eu, mailing lists and on-line meeting capabilities.   

 
TESTS AND VALIDATION IN TWO REMOTE TEST BEDS  

o Two rounds of on-site field tests: summer and winter conditions, 
o Parallel in two designated areas: Swedish Lapland and Kočevje region, Slovenia.  During the 

first year contacts with presumptive future owners of the test beds have been initiated and 
prospects for deployment outlined both in Slovenia and in Swedish Lapland.  

o All tests are documented carefully, to make the results available for further theoretical and 
application development. 

The process being used is iterative and involves selection, integration, simulations, initial testing in 
the laboratory, then in an outside environment, and finally in the N4C field deployments. 
 
DISSEMINATION  

A key role in N4C dissemination strategy has been to use online communication with the N4C web 
site, wiki, the electronic Newsletters and press releases distributed to relevant target groups. The 

project has rendered large attention in web based media, 
newspapers, radio broadcast, national TV and business 
magazines. For target groups in the Communication 
Challenged areas printed material and oral information 
were important means for communication.  
 
Dissemination has also included preparing and arranging 
workshops. Two local workshops were conducted; one 
in Slovenia and one in Sweden and, two international 
workshops in Coimbra, Portugal; one about System 
Integration and the other about deployment of DTN to 
African and other 3rd countries.  
 
Finally, dissemination has included preparing and issuing 
articles for the research community and to take part in 
standardization. 

Photo: A citizen in Slovenia reads about  
coming tests 

 




