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. - Networking for Communications Challenged Communities:
Architecture, Test Beds and Innovative Alliances
Grant Agreement: 223994

Test Planning Workshop

Sirges 2009

What is N4C and what benefits can it bring?
Tannak AB

www.tannak.se

Networking for Communications Challenged Communities:
Architecture, Test Beds and Innovative Alliances
Grant Agreement: 223994

LY

Isource : en wikipedia.org/wikiinternet_access_worldwide]

... but still not accessible everywhere
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How many inhabitants have Internet access?

e any type? e broadband ?
- Sweden: 77% - Sweden: 27%
- European Union: 60% - European Union: 18%

- the world: 24% - the world: 4.6%

Isource | wawaw inte rrebworlds tats .com, wwaw.globalinsight.corm]
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What is needed to successfully provide
network and Internet connections?

* users
* place

» technology

* service providers

e |law
* time
* money

www.ndc.eu
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Communications challenged communities

» where communications is a
challenge because of some reason,
e.g.:

— users: few, dispersed

— places: distant, inaccessible

— technology: not suitable

— service providers: not interested
— law: restrictive

— time: not enough to build (if there is
an urgent need)

— money: not enough —
deployment too expensive

wwnw.ndc.eu 5
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Usual technologies for network connections

e cables
— wires

— optical fibers

e wireless

— Wifi (wireless LAN)

— cell-phone networks

— radio point-to-point
lines

— satellite

www.ndc.eu 6
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Why not feasible?

* cable? very long distances,
difficult terrain

* radio? regulations
disallowing construction
of antenna towers
(natural reserves)

» satellite? poor transmission
at high latitudes

no or sparse power lines

. no business case:

— fewinhabitants,
maybe nomadic

— high cost per user
— longtime to build

— no providers
interested

Networking for Communications Challenged Communities:

Architecture, Test Beds and Innovative Alliances
Grant Agreement: 223994

What can be done?

* technology: develop and test new networking
paradigms

— permanent connections hard to provide? Consider
opportunistic networking, delay/disruption-tolerant
networks (DTN}

* business: develop and test suitable business models

— incumbent operators not interested? Consider new
undertakings, engage local interest

* jnvolve both researchers and local communities

wwhw.n4c.eu 8
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N4C
(Networking for Communications Challenged Communities)
2008-2011

www.n4c.eu b

Networking for Communications Challenged Communities:

Architecture, Test Beds and Innovative Alliances
Grant Agreement: 223994

N4C objectives

» deploy and test ubiquitous and pervasive networking
for communications challenged communities
— use a range of connectivity methods
— focus on DTN (Delay and Disruption Tolerant Networking)
— develop and test specific applications

— create two test beds: /

* in Lapland —Sweden
_—

+ in KoCevje —Slovenia

— sustain (at least) one of them beyond the project lifetime

www.ndc.eu 10
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Unconventional connectivity methods

* no permanent link

* use opportunistic
connectivity

— people travelling ﬁ -
— cars, trucks, buses,
tractors

— helicopters @'
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What is the difference?
Regular Internet connections are:

* permanent

* low-delay: with delays of
milliseconds
— 1000 km of cable (about

Jokkmokk to Stockholm):
5 ms one-way

— geostationary satellite link:
ca. 250 ms one-way
(Earth-satellite-Earth)

— each router adds
a few milliseconds

www.ndc.eu 12







