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In t his issue :   

Networking for 
Communications Challenged 
Communities ð N4C  

Delay- and Disruption-

Tolerant Networking ð a Very 

Short Introduction 

by Dr. Stephen Farrell, TCD  

N4C Testbeds 

Summer tests 2008 

Technical kick-off in Slovenia 
22ñ25 September 2008   

Read also about N4C 
kick-off work shop in Luleå 
and Jokkmokk 13ñ15 May 
2008  
 

Upc oming 
events :  
N4C work shop ò African 
and other 3rd countriesó                      
9 December 2008 

N4C work shop òSystem 
Integrationó    
10 December 2008  

Both workshops are arranged 
by IPN in Coimbra, Portugal.  

Open for registration!  

 

 is funded by 
the European Commission´s FP7 
ICT programmé s  FIRE initiative  
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Networking for Communications 

Challenged Communities  ï N4C  

 

Many regions do not have access to the optical fibres, copper cables and 
radio waves linking up the worldõs networks. Even access via satellite is 
denied to much of the Arctic region. The Networking for 
Communications Challenged Communities (N4C) project aims to extend 
Internet access to people, businesses and authorities operating in these 
remote locations. In cooperation with users in Swedish Lapland and the 
KoĽevje region in the Slovenian mountains, the project will conduct field 
trials of architecture, design, infrastructure and applications.                                                            

E-mail and web services are basic tools for all sectors today, and 
N4C will work on making those two available for even more 
situations. Also, application tests and development will be carried out on:   
Å Reindeer (animal tracking)   
Å Hikers PDA (applications for email, web, blog, maps and tourist info) 
Å Meteorological data  
 N4C will present research results at 
meetings (seminars and international 
workshops), on our web page 
(www.n4c.eu) and wiki and in 
newsletters (totally 6 issues are planned). 
Through these publishing plans we hope 
to provide continuous reporting of 
results from the studies.  
Welcome to N4C! 
Dr. Maria Udén 
Project Manager 

 

http://www.n4c.eu/Kickoffworkshop.htm
http://www.n4c.eu/Kickoffworkshop.htm
http://www.n4c.eu/Kickoffworkshop.htm
http://www.n4c.eu/Kickoffworkshop.htm
http://www.n4c.eu/Africanandother3rdcountries.htm
http://www.n4c.eu/Africanandother3rdcountries.htm
http://www.n4c.eu/Africanandother3rdcountries.htm
http://www.n4c.eu/Integration.htm
http://www.n4c.eu/Integration.htm
http://www.n4c.eu/Integration.htm
mailto:cunha@ipn.pt
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N4C Aims  

Remote regions are often vast and sparsely 

populated, with a relatively poor economic 

base so that deployment of conventional 

access technologies is not viable.  Combined 

with the huge distances involved, this means 

that constant connectivity will not be made 

available in these regions. However, existing 

movement of people and transport within 

these areas, provides other opportunities to 

carry data to these regions.  N4C aims to use 

emerging, novel technologies in these 

remote areas by creating an opportunistic 

networking architecture to exploit these 

communication opportunities.  

 

Gender and Cultural 

Perspectives  

The ambition is to make broadband 

available in remote areas, specifically 

involving the local communities. N4C 

therefore has two main ethical concerns:  

¶ the implementation should have a 

positive impact on the local 

community, supporting and 

enhancing the local culture and 

traditions, and  

¶ employ gender-sensitive design and 

implementation to ensure that the 

whole community benefits from the 

project. 

 

  

 

 

N4C Test b eds  

At the core of N4C will be two ongoing testbeds 

demonstrating how DTN-based networking can be 

integrated with the existing Internet and investigating 

business models appropriate for communication 

challenged regions.    

 

One of the testbeds is located in Swedish Lapland in the 

municipalities Jokkmokk and Gällivare. The other testbed 

is located in the Slovenian mountains in the Koļevje 

region. 
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Delay -  and Disruption - Tolerant Networking ï a Very Short 

Introduction  

by Dr. Stephen Farrell 

 About Dr. Stephen Farrell 

Dr. Stephen Farrell is a research fellow at Trinity College 
Dublin. Stephen researches and teaches mainly on delay 
tolerant networking and security. Prior to that, Stephen worked 
in Industry for 16 years including as a product architect for a 
Siemens subsidiary and as director of research for Baltimore 
Technologies.  

Together with Vinny Cahill Stephen recently wrote the first 
textbook on delay- and disruption-tolerant networking. 
 

Sometimes standard networking technologies just 

cannot work due to the challenged communications 

context - rather than due to the usual operational 

failures. For example, an orbiter around Mars 

cannot make use of standard Internet protocols 

because of the latency involved - bounded by the 

light-trip time between Earth and Mars which varies 

between about 4 and 20 minutes. However, even on 

Earth, people are sometimes cut-off from all 

existing communications networks, for physical or 

cost reasons. To take an example, the reindeer 

herders involved in the N4C project may be 50km 

from any network infrastructure and generally 

cannot make use of satellite communications for 

cost reasons.  

In such challenged environments however, delay- 

and disruption-tolerant networking (DTN) can still 

provide some level of connectivity, albeit not the 

type of Internet connectivity to which we have 

become more and more accustomed in the last 

decade. In the N4C case, data from remote reindeer 

herders may be transferred to the Internet via the 

helicopters that service the remote community's 

other needs. While this does provide connectivity of 

a sort, the latency involved is even worse than in the 

case of Mars with the equivalent round-trip time 

being measured in days or weeks. 

It turns out that there are numerous other examples 

where we could make use of DTN in challenged  

environments, from military tactical networking to 

applications in developing regions, or, more 

generally, sparse sensor networks in challenging 

environments. So, beginning around 10 years ago, a 

bunch of engineers, mainly from NASA JPL, but 

together with other members of the Internet 

community (in particular Vint Cerf) began efforts 

to develop a suite of protocols that can operate in 

such challenged environments.  

That work is today primarily carried out by the 

academic and government research communities, 

but with an open Internet Research Task Force 

group (the DTN research group, or DTNRG, 

http://www.dtnrg.org/ ) acting as a central point 

where protocol specifications can be agreed and 

which also allows the DTN community to meet 

regularly and share information about current 

developments. 

To date, the DTNRG have developed and 

documented an architecture and a pair of protocols 

for use in challenged networks (see the bibliography 

below for details). The main protocol for DTNs is 

the so-called òbundleó protocol, that, as the name 

suggests, bundles up application data and control 

information into the same packets so that 

communications involving challenged areas don't 

require multiple round-trips before application data 

can be transferred (one of the main problems with 

the use of existing standard Internet protocols).  
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The other protocol is called the Licklider 

Transmission Protocol (LTP) and is intended 

mainly for use over very high latency links that are 

encountered in deep-space communications (though 

it may also have uses in terrestrial sensor networks). 

Current work in the DTNRG is focused on 

addressing security and reliability issues with the 

bundle protocol and with improving our 

understanding of the deployment issues that arise 

when using DTN protocols in trials and in realistic 

networking scenarios. For example, finding out 

the names to use for the various entities in a DTN 

can be a challenge ð if a node is physically moving 

then its name may sometimes match, and 

sometimes mismatch, the other names used in the 

currently local infrastructure. Indeed, this is one 

area where the N4C project is expected to be of 

general use to the DTN community since N4C 

will address many of these deployment issues and 

its solutions will hopefully prove to be broadly 

applicable.  

DTNs are but one aspect of a broad set of 

somewhat connected efforts to engineer a future 

Internet that will be able to serve the expected 

needs of the many, many people and devices that 

will be communicating in the coming decades. In 

thinking about the future of DTNs we should first 

consider the scale of deployment of the current 

Internet protocol suite (TCP/IP) which is already 

deployed on billions of systems worldwide with  

 

billions of messages transferred daily and peta-bytes of 

(mainly user-generated) content stored.  

One possible outcome is that DTN might see wide-

spread deployment as a standard part of most device 

network stacks, for use when those devices are used in 

challenged networking contexts.  

Another possibility is that DTN will only see deployments 

in niche areas, where challenged communications are a 

high-priority. The work of the DTNRG is certainly aimed 

at the former outcome ð but, of course, predicting the 

future is a very uncertain exercise. 

For the present, DTN is a technology that has reached a 

sufficient level of maturity (e.g., there are open-source 

reference implementations available), that we can begin 

modest deployments now, for situations where 

networking in challenging environments is a priority. 

From those modest deployments, (such as envisaged in 

N4C), we hope to better learn how DTN might fulfil the 

promise of becoming a standard and ubiquitous part of 

the future Internet.  

Bibliography :  

Burleigh, S., Ramadas, M., and Farrell, S., òLicklider 
Transmission Protocol ð Motivationó, Internet RFC 5325, 
September 2008. 
Cerf. V., et al., òDelay-tolerant Networking Architectureó, 
Internet RFC 4838, April 2007. 
Farrell, S., and Cahill, V., òDelay and Disruption Tolerant 
Networkingó,  ISBN 1-59693-063-2, Artech House, 2006. 
Scott, K., and Burleigh, S., òBundle Protocol Specificationó, 
Internet RFC 5050, November 2007. 
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Background  

N4Ć s background is just as exciting as the 

technology the team is developing. It started as a 

gender project for Sámi people in Sirges Sápmi 

village in the far north of Sweden. The project 

manager Dr. Maria Udén, a researcher at the 

Luleå University of Technology, on Sirges Sámi 

village initiative, developed a project Woman in 

Sámi Village (Kvinna i sameby, KIS).  

'The aim of KIS was to enhance the quality and 

effectiveness of the nomadic lifestyle of the Sami 

by boosting the economic value of the existing 

business activities, especially reindeer herding, 

while preserving the traditional Sami culture and 

avoiding degradation of the natural environment. 

Keeping the whole of Sami families together 

during the cycle of the nomadic year is seen as 

particularly crucial to propagating the culture to 

future generations, and distance learning was 

identified as a key element allowing children to 

both absorb the traditional lifestyle and 

participate in the general education system. 

Following on from KIS, the Sami Network 

Connectivity (SNC) project showed how the 

potential of ICT, properly applied, could assist a 

reinvigoration of the nomadic lifestyle, maybe a 

'post-modern nomadism'. SNC demonstrated 

practically that the 'broadband revolution' need 

not be tied to complex permanent infrastructure,  

allowing the benefits of ICT for business and 

education to spread to regions where population is 

sparse and the environment fragile. 

SNC was realised by Internet architect Ms. Avri 

Doria (now professor at LTU), with LTU post 

graduate student Anders Lindgren (now PhD 

located at Cambridge University) and Mr. Elwyn 

Davies a researcher and consultant in the ICT 

industry.  

What Avri Doria and her co-workers did was not 

to take no for an answer. They did not accept that 

isolated population in remote regions could not 

gain access to the ICT-based communications that 

underpin much of modern society. And they had 

the technical skills to develop an appropriate 

communication architecture and implement it to 

provide early trials during the SNC project. The 

SNC project was realized with EC and national 

funding. It provided a 'proof of concept' that 

encouraged the team to propose what has become 

N4C. 

Professor Avri Doria and Mr. Elwyn Davies play 

an important role not only in the technical 

development but also in disseminating and 

contributing to standardization of the N4C results 

into the ICT community such as into The Internet 

Research Task Force (IRTF).  

The N4C Consortium  
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READ MORE ABOUT N4C:  

www.n4c.eu  

 

CONTACT N4C:  

n4c@n4c.eu  

 

http://www.n4c.eu/
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Innovation  

A major goal of N4C is the integration of the DTN 

portion of the network with the legacy Internet.  This 

will be crucial to ensure that the N4C test bed can in 

future become a part of other future test beds.  There 

are a number of issues to address so that packets can 

travel seamlessly between nodes inside the DTN area 

and nodes in the remainder of the Internet, as well as 

between nodes in the DTN area.  

The SNC (Sami Network Connectivity project),  and 

now N4C, aim to offer a solution that will allow people 

to access the Internet to do business, get training, keep 

in contact with governmental and other organisations 

and attend cultural activities. N4C will extend this model 

to support animal tracking, environmental monitoring 

and other applications.  

Work is divided into nine work packages.  

N4C and the FP7 FIRE Concept  

The concept of extensive and ongoing test beds is 

fundamental to the FP7 FIRE initiative.   

Standardisation  

N4C representation in standards and inter-operability 

forums is already well established and will continue 

especially in the IETF and the WiMAX forum.  

 

 

 

Coordinating Organization  

Luleå University of Technology (LTU) 
SE-971 87 LULEÅ  
Contact: Project Manager: Dr. Maria Udén 

 

Participating organizations  

Albentia Systems, S.A., (ALBENTIA), Spain  
Contact:  Mr. Pablo Vila 
 
 
Universidad Politécnica de Madrid (UPM), Spain   
Contact:  Dr. Santiago Zazo Bello  
 
  
Intel Performance Learning Solutions Ltd, (Intel), 
Ireland  
Contact:  Brian Quinn 
 
  
Trinity College Dublin (TCD), Ireland 
Contact:  Dr. Stephen Farrell  
 
  
Northern Research Institute Tromsø AS, 
(NORUT), Norge  
Contact:  Mr. Sigurd Sjursen  
 
  
ITTI Sp. z o.o. (ITTI), Poland  
Contact:  Mr. Krzysztof Romanowski  
 
 
Instituto Pedro Nunes, (IPN), Portugal  
Contact:  Mr. António Cunha  
 
 
MEIS storitve za okolje d.o.o., (MEIS), Slovenia  
Contact:  Dr. Marija Zlata BoĤnar  
 
 
Tannak AB, (TANNAK), Sweden  
Contact: Ms. Susanne Spik and Ms. Karin Kuoljok   
 
  
Power Lake AB, (PLAB), Sweden  
Contact:  Ms. Barbro Fransson 
 
 
Folly Consulting Ltd, (FOLLY), UK 
Contact:  Mr. Elwyn Davies   
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READ MORE ABOUT N4C:  

www.n4c.eu  

CONTACT N4C:  

n4c@n4c.eu  

 

http://www.n4c.eu/


 Newsletter ¶ Issue 1 ¶ November 2008  

Summer tests 2008  
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Technical kick - off in Slovenia 22 ð2 5 September 2008   
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The technical kick -off was developed by the hosts of the meeting, MEIS storitve za okolje d.o.o., in 

co-operation with the LTU. The meeting was  attended by all partners.  

 

READ MORE ABOUT N4C: www.n4c.eu    ¶    CONTACT N4C :  n4c@n4c.eu  

 

The aim of the technical kick -off  was to evaluate results from summer tests 2008 and get a 

platform for future technical work. A board meeting for the technical advisory board was arranged  

during the meeting .  For that reason Dr. Kevin Falls and Ms. Jacqueline A. Morris also attended the 

meeting.  

 

 

http://www.n4c.eu/
mailto:n4c@n4c.eu
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In N4C t he Slovenian partner MEIS is going to test meteorological data acquisition on the DTN 

network. During the technical kick -off a field excursion  to  the Koļevje region was arranged for the 

consortium. The aim of the excursion  was  to give the consortium a chance to see the set up and the 

surrounding s where the field test s are taking place.  In the picture below the automatic station is 

demonstrated for team.  

 

 

READ MORE ABOUT N4C: www.n4c.eu   

  Contact N4C: n4c@n4c.eu  

During the meeting the 

Business and Deployment 

Planning was òkicked-offò by 

Ms. Barbro Fransson.   

The Gender and Cultural Perspectives are 

important dimensions of the N4C project. 

Work with these issues was ñkicked-offò by 

Professor Ewa Gunnarsson from  LTU.  
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What N4C can do for the Environment?  
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    TANNAK AB  

The N4C partner Tannak AB has been involved 

from the beginning. Their EC work started with the 

project Women in Sámi Village where the two 

owners of Tannak AB, Ms Susanne Spik and Ms 

Karin Kuljok, both Sámi people born and raised in 

reindeer herding families were project workers. An 

effect of that work was that they today are both 

active reindeer herders and ICT entrepreneurs. The 

reindeer roam and are moved from one grazing area 

to another within each husbandry district. To be 

able to combine reindeer herding with raising 

families the need for ICT solutions was obvious to 

Ms Spik and Ms Kuoljok.  

Carrying on the business of reindeer herding within 

a nature reserve part of the year, made Ms Spik and 

Ms Kuoljok realize the need for ICT solutions 

which could provide email, cached web access, 

reindeer herd tracking telemetry and basic services, 

but without despoiling the fragile and beautiful 

environment. They were therefore among the  

initiators of the Sámi Network Connectivity (SNC) 

project and worked actively with the tests that the 

SNC project carried out in 2006.  

With their experience they realized the need for 

ICT solutions and are now involved in the 

development of the cattle and animal tracking 

systems by use of DTN and other ICT solutions. 

Tannak AB́s business idea is to commercialize 

technical systems, products, prototypes and 

consultancy services for identification and tracking 

of cattle and animals. The aim is to become a 

leading independent provider of this type of 

system. In N4C project work Tannak AB plays a 

vital role in testing the DTN and applications.  

For the research community, Tannak provide an 

excellent role model for the transfer of new 

technology into the real world through community 

business involvement.  
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Project details:  

Networking for Communications Challenged Communities  is funded by the European Commission´s 

FP7 ICT programme. Grant no. 223994.  Project start: 1 May 2008. Duration: 36 months.  

                                                                   
 

Editorial Manager: Barbro Fransson, Power Lake AB.  All photos published in this newsletter are taken during work for N4C.  © N4C 
 

 

N4C events  
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Coming N4C work  shops:  

9 December 2008   A frica n  and other 3rd countries  

                                            Arranged by Pedro Nunes Institute, Street Pedro Nunes,  

                                     3030 -199 Coimbra, Portugal  

Download programme    Open for registration  

10 December 2008 System Integration  

                                               Arranged by Pedro Nunes Institute, Street Pedro Nunes,  

                                     3030 -199 Coimbra, Portuga l 

Download programme    Open for registration  
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