TV over Rural Wireless Infrastructures
- as a driver for regional development -
16.06.2008

Case Study:

TV over Rural Wireless Infrastructures
- as a driver for regional development -

Lokal TV

16 g 4 go T8 " WEARNUS BUGT

i el

Published 16.06.2008 by
Djursland International Institute of Rural Wireless Broadband

The Computer-Support-Community
Ravnen 7, Friland, Feldballe
DK8410 Roende
Telephone: (+45) 6025 0001
Teaching@DIIRWB.net
http://DIIRWB.net

.y * Confirmation of publishing allowness

Europe an Gommu ny

aropen e ! DIIRWB, Friland, June 16™ 2008

Klavs Bryld Page 1 of 7

Interreg North Sea Region



E

) )2
BIRD

Europe an Gommu niy
European Aeplonal
Development Fund

Interreg N;Jrlh Sea Region

TV over Rural Wireless Infrastructures
- as a driver for regional development -
16.06.2008

1. Summary

As a partner in Networking Djursland, DIIRWB - in cooperation with
Grenaa City Antenna Association and GrenaaS.net - launched a
development project, streaming TV over the wireless network. The
wireless network was build by the community networks on Djursland, and
now covers an estimated 7000 households, businesses and institutions
across the peninsula.

The experiment has had both a technical and organisational side to it.
Although we have not achieved as much as hoped, the project, however,
has had a number of not foreseen spin-offs, and the ideas which were
produced throughout the development work, is now part of the vision for
a future IT community developed by DIIRWB, which we subsequently
apply for funding to actualise.

. Background /Conditions.

The peninsula Djursland is traditionally considered an outskirt area.

The north and eastern part of the peninsula has been secluded from the
zone of major cities on the east coast of Jutland, which predominantly
has had an identical course of development up through the Danish
industrialisation and the subsequent post-industrial phase.

While parts of the southern part of the peninsula served as outsource
area for Denmark’s second largest city Aarhus and as recreational area.

The largest city on the peninsula, Grenaa, which was also the center city,
had a number of key services, such as secondary schools, police station
and hospital. The city population increased from the fifties to the
seventies in connection to the industrial settlement in the city.

The city was favoured by a location to the east of the population dense
east Jutland with coast along strong flowing waters, and thus would the
industrial pollution, in the environmental understanding of that time, blow
away with the mainly western wind and the effluent would dilute. The city
experienced a growth in the chemical and alike industries.

At the same time, heaps of private hands businesses evolved. It was
often as one man businesses around Djursland.

Furthermore a creative milieu (artists, musicians etc.) developed. It had a
certain local sustainability due to the relatively large distance to Aarhus.
Rising environmental standards and relocation of industries in general
had, however, put an end to the growth of Grenaa and the recession
came. Even the emerging economic recovery in the early nineties in
Denmark did not reach Grenaa. On the contrary, at the same time the
simultaneous centralisation tendency had a hard impact on the city and
the surrounding area. The city lost in the process a number of key
identity institutions and enterprises. Amongst other things disappeared a
daily ferry route to Sealand, the local newspaper was closed, the hospital
and the police station was shut down. The economic consequences
spread particularly in the northern municipalities on the peninsula.
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The city’s identity as industrial continued, however, amongst other things
with a strong momentum in the labour movement and its organisations
and initiatives.

Entrepreneurships on Dijursland continued now with more or less
successful attempts to survive in times of joblessness e.g. handicrafts,
selling antique furniture etc.

It is among other things based on this background that the rise of the
huge rural Djurslands.net can be understood.

The inhabitants knew by heart that no one from outside would assist
them in getting broadband access.

That is also the background for the endorsement of the Networking
Djursland initiative - in which DIIRWB is the driving force.

It is also in the light of Grenaa’s anchorage in the labour movement that
we can understand how it at first was even possible to build a
municipality owned, common antenna system which cover almost the
entire city area of Grenaa, while having some of the cheapest consumer
prices in Denmark. And then how it was possible for this organisation to
continue in a political environment, which otherwise has pressured for the
sale of public enterprises.

The partnership between DIIRWB and the antenna association started at
a time when wireless network was consolidated in the countryside
municipalities on Djursland, and GrenaaS.net was just in its start up
phase. The antenna association could not reach all the villages with
traditional coaxial cabling or fibre / coax combinations, and certainly not
in the rural areas, which they already had tried and failed to do.

The Antenna Association hereby saw the concrete potential in
cooperation with Networking Djursland and its many partners, and by this
DIIRWB on the other hand found itself a local partner, in the
development of content on the wireless broadband infrastructure. The
contact had been established for a long time, but the concrete
partnership was established in the fall of 2006.

In advance we knew techniques to ensure the quality of TV-streaming
(Quality of Service) which could be established in the wireless network,
but we had no knowledge of successful implementations of multicasts of
TV-signals on the wireless network. We knew that software producers
were working to solve these issues, and so we had an expectation that a
solution might come from that side.

The prospects in being able to handle TV in the already built
infrastructure were multiple. Among the visions were, establishment of a
local physical learning compartment in the villages with virtual
participation of the residents in different parts of the sparsely populated
landscape.

Other visions were videoconferences and video-telephony, and in the
long run of course streaming from city council meetings, hearings and
different kinds of cultural arrangements etc.
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3. Work Progress

On the technical side the following was established during the autumn of
2006:
TV-streaming-server built on a Linux platform with Mpeg 4 hardware
encoding units were placed in the technical house by the Antenna
association mast.
Wireless nodes in both the 2.4 GHz and 5GHz band were mounted in
the Antenna association mast.
A few users were connected to the wireless network as net-TV
testers.

In Mid-February, 2007 we demonstrated our view of net-TV for the
Antenna Association Board (which now consists of the technical
committee in the joined northern municipalities on Djursland)

The meeting was held in a solitary located closed farm. We
demonstrated acceptable streaming over a route involving 6 wireless
links, and fibre from two different suppliers. At this meeting we got full
endorsement for our further work.

¥ e T On the Networking Djursland
—— conference  for  further
T e development of Dijursland
into a good rural IT-
T i, 2| e community,  which  was
S T algpeses arranged by DIIRWB in
KKKKK A\ March the same year at the
p W LAY au Raroge remotely located Labour
Market Education Centre,
: esemennwems fh@ - Wireless  TV-streaming
technique was presented via a route of three long wireless links. The
longest of these wireless links was 11 km and was established in
connection to the conference. This 3-steps wireless route was even used
as part of a connection to the Technical University in Delft in the
Nederland, giving Vic Hayes, who chaired the development of the
wireless network standards, the opportunity to address the VIPs at the
conference via a video talk on a big screen in the conference hall.
In the following period, there has especially been focus on copyright
issues concerning potential TV-programs, while on the technical side the
focus has been on the work of multicast signal through the wireless
equipment, by which a far better use of bandwidth can be activated,
since many viewers of TV content in multicast mode do not call for each
their transmission, but only use one same data-stream per channel.

Since the start of the project and until late autumn 2007, the project team
met once a week to develop and refine the project, also in its political
implications. Furthermore we have participated in GrenaaS.net's weekly
technical workshops to coordinate initiatives, and every week during
2008 we have had a knowledgeable consultant on the issue to help with
the technical testing and development.
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The innovation has changed the concrete aims of the project.

- In the beginning the idea was to mirror via the wireless network as
large a subset as possible of the programmes offered by the Antenna
association.

Subsequently we should focus on the neighbouring countries’ public-
service programs (particularly the Scandinavian), which generally can
not be dismantled by private users via satellite dish.

Local net-TV has always been in the project as an opportunity, but
gradually it gains great importance too.

Status is now that the work
on the technical
implementation continues in
an extended workshop.
Here, the possibility of
multicast technology is being
thoroughly examined, as
multicast now has become
available on the software
and router platform which is
widely used in the wireless
landscapenets on Djursland.
The extended workshop also
examines and test recently added protocols to the Wi-Fi standard for
stable high-speed rural broadband.

At the organizational level, the project is temporarily suspended due to
long term sick leave in the leadership at our partner. When it is recom-
menced, it is expected that the focus will be on local TV production.

The project has elapsed during the implementation of the reform of the
political/administrative systems in Denmark, which has led to the merging
of the municipalities in Denmark. This has eroded the employees of the
municipal system, among others, in the form of frequent shifts in
management and understaffing. This has contributed to the delay of
many partial decisions during the project.

The status of the Antenna Association as municipal property has also
been on the political agenda in the period, - at least partially as a result of
the increasing national liberalisation propensity.

In the project working group the vision of local TV (for the rural inhabi-
tants in the form of net-TV) has matured additionally, and is now included
as a key element in the composed vision for the development of a good
rural IT-society. The comprehensive ICT-vision has been presented by
DIIRWB for the LAG-board (Local Action Group). The LAG-board is set
to manage the recirculation of the aid from EU’'s common agricultural
policy for rural areas. And at our last regional BIRD-workshop DIIRWB
used this comprehensive ICT-vision for development of a good rural IT-
society in the invitation to all the key ICT-players of the Djursland region.
Based on decisions on this regional workshop DIIRWB will be developing
a detailed regional ICT-strategy based on that comprehensive ICT-vision.
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4. Spin-offs

Djurslands.net has initially
built its network using 2.4
GHz wireless user equip-
ment linked to the central
antenna points. During the
study, we found that it is not
possible to use the 2.4 GHz
frequency band in the cities
for TV streaming, as there is
too much random interfe-
rence on the frequencies
used. Whether it will be
possible to use the frequency
range with the new IEEE
802.11n-standard  protocol,
we still don’t know, but we expect to test the possibility. Also it has not
been examined yet if close cells at 2.4 GHz in the villages would be able
to provide TV-streaming to the users, however if it should succeed it will
be with less channels to a start.
Instead we have focused on use of 5 GHz area and have achieved very
promising results. Grenaas.net, which also is a collaborator in the study,
has for instance chosen that all new users in general should be
connected by 5 GHz equipment.

The project has brought attention to the fact that, also in the cities there
are gaps in the delivery of broadband.

It may be pockets where the cobber is bad and ADSL-connections are
therefore limited; areas or settlements where cable coverage can not
provide internet; and — finally - there is still a large group of people for
whom broadband access is economically prohibitive.

Recognition and identification of these facts, is reflected in the expansion
plan for GrenaaS.net:
Which locations to focus on in the geographical expansion.
The establishment of pilot projects with a housing association for
publicly funded buildings.
Establishment of free outdoor wireless network in Grenaa city.

. Recommendation

The project as such has not yet led to the establishment of wireless
distribution in the rural areas of the antenna associations TV-
programmes. In the process, however, there has been a delimitation of
the aims, so that now focus is on the establishment of a small number of
channels that must be produces locally to support regional development.
And focus should be placed on the establishment of a network of
producers of content.

In line with the peninsula’s cultural self-understanding and tradition, there
can with great advantage be established a co-operation between a wide
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group of committed content-producing volunteers, and a layer of
volunteer facilitators ensuring development of the necessary
infrastructure. Thus it becomes the local content providers who will
generate the pressure for further infrastructure development. So - in
contrast to what is normally the case - producer managed development
tend to take the lead in the rural ICT-development in the region of
Djursland.
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