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Network operator for Radio, TV and Telecom

TERACOM?

* First broadcasts in 1921

* Incorporated in 1992

« Owns the Swedish and Danish
Terrestrial Networks

* Owns Boxer Sweden,
Boxer Denmark and a majority of
PlusTV in Finland

* Revenue, approximately
400 million €

« Employees, approximately 600

TERACOM®
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Broadcast Networks Europe (BNE) represents the
Terrestrial Broadcast Network Operators in Europe

13 MEMBERS 25 COUNTRIES

 Abertis + Spain
Arqgiva « UK
Digea « Greece
Elettronica Industriale « ltaly
Norkring * Norway, Belgium, Slovenia
o « Croatia
ORS * Austria
Swisscom Broadcast *  Switzerland
Radiocom * Romania
RaiWay « ltaly
RTENL * lIreland
TDF  France, Germany, Finland, Hungary, Estonia ....
Teracom « Sweden, Denmark, Finland
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Terrestrial has a strong position

Data from Eurobarometer show that in winter 2009 TV was received by 57% of EU

households using the analogue and digital terrestrial networks.
Digital terrestrial was the fastest growing means of reception.
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Terrestrial is consumers’ preferred choice

Ofcom Digital TV Q2 2010 report indicates that Digital Terrestrial Reception is used
by 73% of UK households (18,7 million) on either a primary or secondary TV-set

OFfFcom The Communications Market:

Digital Progress Report
DTT households and sets

Figure 15: DTT households and sets estimates

DTT sets and households (millions) Q2 2009 Q3 2009 Q4 2009 Q1 2010 Q2 2010
Total numberof DTT enabled sets 29.7m 28.8m 28.5m 28.8m 28.6m
FPercentage of all TV sets (%) 49 4% 47 % 47 3% 47 8% 47 5%
Total numberof homes using DTT equipment 18.2m 182m 18.6m 18 7m 18.7m
Homes percentage (%) 71.2% 71.1% 72 6% f31% 73.2%
MNumberof homeswhere DTT is the only digital platform 9.9m 9.7m 10.1m 10.2m 10.1m
Homes percentage (%) 38 8% 38.0% 39 6% 39 8% 39 3%
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The Swedish Terrestrial Network —
from the start

« Sweden (and Great Britain) started Digital Terrestrial Television (DTT) in the
late 1990’s.

* The available transmission technology was DVB-T and compression
standard MPEG2

» |t took considerable time to develop digital multi-channel pay-TV into a
product for the ordinary household.

» Terrestrial, Cable, Satellite and IP-TV platforms compete intensively

« After ten years, Sweden is a mature TV market. More than 60 percent of
households subscribe to digital multi-channel pay-TV

« There is a constant demand for more channels in the terrestrial network and
there is a lack of capacity due to the limitations in DVB-T/MPEG2-
technology and limited availability of frequencies

TERACOM?
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Milestones

Digital Terrestrial TV, The Swedish Experience, Vienna 2011-02-15 /LB page 7

1997

2003

2004
2004

2005

2005
2007

Parliament approves DVB-T
legislation

Parliament sets switch-off date to
February 1, 2008

99,8% coverage dictated by law

Appointment of DVB-T switch-over
commission

Government sets DVB-T switch-over
timetable

DVB-T switch-over starts

Switch-Over Completed ahead of
schedule

TERACOM?



DVB-T switch-over, schedule and municipalities

PHASE 1 sep-Nov 2005

1 Vishy, 19 sep 2005 Gotland
2 Gavle, 10 okt 2005 Hofors, Sandviken, Ockelbo, Alvkarleby

3 Motala, 21 nov 2005 Askersund, Finspang, Karlsborg, Mjélby,
Vadstena

4 Kisa, 27 feh 2006 Boxholm, Kinda, Linképing, Ydre, Atvidaberg

5 Norrkdping, 27 feb 2006 Flen, Katrineholm, Nykdping, Oxeldsund,
Soderkoéping, Valdemarsvik, Vingaker
6 Uppsala, 3 apr 2006 Knivsta
7 Vasteras, 3 apr 2006 Arboga, Avesta, Enkdping, Eskilstuna,
Fagersta, Hallstahammar, Heby, Kungsér, Képing, Norberg, Sala,
Skinnskatteberg, Surahammar
8 Orebro, 3 apr 2006 Degerfors, Hallsberg, Karlskoga, Kumla, Laxa,
Lindesberg, Ljusnarsberg, Nora, Lekeberg
9 Osthammar, 3 apr 2006 Norrtalje, Tierp
10 Bollnds, 2 maj 2006 Ljusdal, Ovanaker, Séderhamn
11 Borldnge, 2 maj 2006 Falun, Gagnef, Hedemora, Leksand, Ludvika,
Smedjebacken, Sater, Vansbro
12 Hudiksvall, 2 maj 2006 Nordanstig
13 Mora, 2 maj 2006 Malung, Orsa, Rattvik, Alvdalen

PHASE 3 Nov 2006

14 Boras, 6 nov 2006 Herrljunga, Mark, Svenljunga, Tranemo,
Ulricehamn, Vargarda, Bollebygd

15 Emmaboda, 6 nov 2006 Borgholm, Hégshy, Kalmar, Lessebo,
Monsteras, Mérbylanga, Nybro, Torsas, Uppvidinge

16 Finnveden, 6 nov 2006 Gislaved, Gnosjé

17 Halmstad, 6 nov 2006 Bastad, Hylte, Laholm, Markaryd

18 Jonkdping, 6 nov 2006 Habo

19 Nassjo, 6 nov 2006 Aneby, Eksjo, Savsjo, Tranas, Vaggeryd, Vetlanda

20 Skévde, 6 nov 2006 Falkdping, Gullspang, Gotene, Hjo, Mariestad,
Mullsjd, Skara, Tibro, Tidaholm, Téreboda, Vara, Odeshdg

21 Varberg, 6 nov 2006 Falkenberg

22 Vislanda, 6 nov 2006 Alvesta, L jungby, Varnamo, Vaxjs, Almhult

23 Vistervik, 6 nov 2006 Hultsfred, Oskarshamn, Vimmerby

24 Stockholm, 12 mar 2007 Botkyrka, Danderyd, Ekerd, He
Huddinge, Habo, Jarfalla, Lidingd, Nacka, Nynashamn, S:
Sigtuna, Sollentuna, Solna, Stockholm, Strangnas, Sundk
Sadertalje, Tyresd, Taby, Upplands Bro, Upplands-Vasby, \
Vaxholm, Varmdg, Osteraker, Nykvarn, Gnesta, Trosa

25 Solleftea, 16 apr 2007 Kramfors

26 Sundsvall, 16 apr 2007 Harnésand, Timra

27 Sveg, 16 apr 2007 Harjedalen

28 Tasjo, 16 apr 2007 Dorotea, Stromsund, Vilhelmina

29 Ange, 16 apr 2007 Bracke

30 Ornskaldsvik, 16 apr 2007

31 Ostersund, 16 apr 2007 Berg, Krokom, Ragunda, Are

32 Arvidsjaur, 14 maj 2007 Arjeplog, Mala, Norsjo, Sorsele

33 Gallivare, 14 maj 2007 Jokkmokk

34 Kalix, 14 maj 2007 Haparanda

35 Kiruna, 14 maj 2007

36 Pajala, 14 maj 2007

37 Alvsbyn, 14 maj 2007 Boden, Lulea, Pitea

38 Overkalix, 14 maj 2007 Overtornea

39 Filipstad, 3 sep 2007 Hallefors, Kristinehamn och Storfors

40 Karlstad, 3 sep 2007 Forshaga, Grums, Hammard, Kil

41 Lycksele, 3 sep 2007 Bjurholm, Asele

42 Skelleftea, 3 sep 2007

43 Storuman, 3 sep 2007

44 Sunne, 3 sep 2007 Arvika, Eda, Hagfors, Munkfors, Torsby

45 Vinnas, 3 sep 2007 Nordmaling, Robertsfors, Umea, Vinde!

46 Bickefors, 24 sep 2007 Bengtfors, Dals Ed, Lidkoping, Me
Saffle, Amal, Arjang

47 Goteborg, 24 sep 2007 Ale, Alingsas, Harryda, Kungsbacka
Lerum, Mélndal, Partille, Stenungsund, Tjérn, Ockerd

48 Trollhattan, 24 sep 2007 Essunga, Grastorp, Vanersborg

49 Uddevalla, 24 sep 2007 Fargelanda, Lilla Edet, Lysekil, Mt
Orust, Sotenas, Stromstad, Tanum

50 Helsingborg, 15 okt 2007 Hoganas, Astorp, Angelholm

51 Harby, 15 okt 2007 Bjuv, Hassleholm, H6dr, Klippan, Kristii
Perstorp, Simrishamn, Sjobo, Skurup, Tomelilla, Ystad, Orke!

52 Karlshamn, 15 okt 2007 Bromélla, Olofstrdm, Osby, Ronne!
Sélvesborg, Tingsryd, Ostra Gdinge

53 Karlskrona, 15 okt 2007

54 Malma, 15 okt 2007 Bjurldy, Eslov, Kavlinge, Landskrona, Lomma,

Lund, Svaléf, Staffanstorp, Svedala, Trelleborg, Vellinge
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14 maj 2007
Arvidsjaur, Gallivare,
Kalix, Kiruna, Pajala,
Alvsbyn, dverkalix

3 september 2007
Lycksele, Skelleftea,
Storuman, Sunne,
Vannas

16 april 2007 Solleftea,
Sundsvall, Sveg, Tasjd,
Ange, Ornskaldsvik,

Gstersund

2 maj 2006
Eollnas, Borlange,
Hudiksvall, Mora

10 oktober 2005 Gavle

3 september 2007
Filipstad, Karlstad

24 september 2007 .

Backefors, Gteborg,
Traollhattan, Uddevalla

3 april 2006 Uppsala,
Wasteras, Orebro, Gsthammar

>
\ﬂ?/ 12 mars 2007 Stockholm

21 november 2005 Motala
‘ 27 fehruari 2006, Kisa, Norrkiiping

b
s O
6 nov 2006 Boras, I
Emmaboda, Finr'r\r;mlenJ W 19 september 2005 Visby
#

Halmstad, Jonkdping,
Nassjt, Sktvde, Varberg,
Vislanda, Vastervik

. 15 oktober 2007 Helsingborg, Horby,

Karlshamn, Karlskrona, Malmi
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Advertising on the Stockholm Underground

TERACOM?
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Communication activities

e Direct mail to households, landlords
and retail shops

« Crawl text on major TV-channels

| s, - Meetings with retailers and local
government reps

* Media activities — chat rooms,
interviews

» Transmitter sites open for media at
switch-off

* Info-centre on day of switch over
« Advertising

* Website

 Call centres

\\\\\\

« SMS/mail distribution on day of
switch off

TERACOM"
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Direct mail to households

A total of 4.2 million
households

AV

TERACOM'

TERACOM

:;::-h‘-:\'i';:';i":i'a!:::i‘::'z::-‘
Viktig information till dig
som har vanlig bv-antenn

TERACOM'

n hiorwanlig be-antenn

Vikrig information till dig
som har vanlig tv-antenn

TERACOM'

Digital-tv-gvergdngen den 3 september 2007
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Budgets for information campaigns

« Digital TV Commission for 4 years (to the general public) 6,5 M€
« Teracom info (to professional stakeholders) 0,7 M€
« Airtime on several channels (at no cost for the DVB-T project)15,0 M€*?

1 Estimated value TERACOME
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More than 150 approved DVB-T receivers on the
market

TERACOM"
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Who does what

TERACOM®

Network provider

Infrastructure . Contgnt
Operations » Services
Maintenance

Receiver tests

Receiver Industry > ): )B oXER"

* Development Pay-TV Packages
+ Manufacturing Radio and TV retail shops  Subscriptions
+ Sales & Markeing and STB bundling
* Smart Card
* SAS/SMS

TERACOM"
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Final results

» Extremely successful switch-over
« Consumers have accepted digital TV
 Relatively small changes between platforms

« About 20 - 25% of households use the
terrestrial platform for their primary TV-set g

* An estimated ~40% of households use the

terrestrial platform for their second or third N
TV-set (kitchen, bedroom, caravan, summer ‘
house, etc)

TERACOM?
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Viewers — Choice of platforms
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The diagram exhibits real competition between distribution platforms and that viewers in real life

life do move among platforms.

TERACOM?
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The Terrestrial Digital
TV Network Today
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The Swedish Terrestrial Network - today

« ~ 50 Standard Definition TV (SDTV) Channels and
9 High Definition TV Channels (HDTV)

« Five multiplexers continue to use DVB-T
DVB-T.MPEG2 is retained and still improving, allowing additional channels
DVB-T.MPEG4 is introduced for certain channels

« DVB-T will be retained and all subscribers will be able to receive “old”
channels without new receivers

« Two multiplexers have started using DVB-T2 for HDTV

« All new set-top-boxes are and TV-sets are at least MPEG4 capable. A
graceful transition from MPEG2 to MPEG4 will come naturally

« DVB-T2 receivers, both boxes and IDTV:s, are available on the market and
now bundled with subscriptions for HDTV

TERACOM?
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The Swedish DTT Network, Channel plan
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http://www.canaldigital.se/templates/channelpage____5801.aspx
http://www.tv10.se/
http://en.wikipedia.org/wiki/File:TLC_Logo.svg

Fierce competition — several platforms
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Development

Challenges
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The Multi-Capable Terrestrial Network

» Universal coverage — primary TV's,
kitchen TV:s, bedroom TV:s, second /\
homes, caravans, boats, mobiles

« MPEG2 => MPEG 4
« DVB-T => DVB-T2
» Adequate HDTV capacity

* 3D when screens and content
become available

» Set-top-boxes with recording
capabillities

» Hybrid solutions

* Push-TV and On-Demand Service
* New things — H265, TFS, MIMO .....

TERACOM?
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Spectrum use

300 I 1000 Reserved Digital Radio 2000 BB Frequency (MHz)
a ‘—‘—' Mobile already uses several spectrum slots I—‘—‘—‘ ' .

services in favour of Mobile Broadband by 2013-2015.

3000

- Broadcasting

- Mobile services

Digital dividend
(800 MHz band)

Defense

How efficiently is

- available mobile
The 800 MHz band will be cleared from broadcast spectrum used ?

UHF Terrestrial Broadcasting:  6-10 digital layers depending on population coverage
One layer can be used for: 4-16 standard definition TV channels (today)

3-6 high definition or 3D TV channels (today)

capacity depends on transmission and coding standard
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Key messages in connection with the Commission’s
proposed Radio Spectrum Policy Program (RSPP)

« Terrestrial Broadcasting is efficient, drives competition and is the
consumer’s choice — approaching 60% of European households
for primary TV reception

« Consumers and the Broadcasting Industry are now making
substantial efforts and investment in clearing the 800 MHz band.
No additional change of use should therefore be considered for
the remaining broadcast spectrum

« Broadcasting services should be afforded appropriate protection
from interference

« Financial compensation to cover the migration costs to clear the
800 MHz band should be addressed

brt;adcast \
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The analogue to digital switch-over. Ready by 2013?

Analogue switch-off completed; terrestrial
platform converted to DVB-T :

Andorra, Belgium (Flemish), Croatia, Denmark,
Finland, Germany, Luxembourg the Netherlands,
Norway, Slovenia, Sweden, Switzerland, Spain,
Latvia, Estonia. Some still use 800 MHz band for
DTT.

Analogue switch-off underway; both
analogue and DVB-T services available:
Austria, Czech Republic, France, Greece, Italy,
United Kingdom

Both analogue and DVB-T services available;
analogue switch-off has not begun. In some
cases, the full DVB-T platform not yet
launched:

Albania, Belgium (Frenchspeaking), Hungary,
Lithuania, Macedonia, Malta, Poland, Portugal,
Slovakia

Only analogue services available. DVB-T
services may be available on a trial/pilot
basis

Plans to launch DVB-T services in 2011:

BiH, Bulgaria, Cyprus, Ireland, Romania, Serbia

TERACOM?
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Further contract and information

Mr Lars Backlund
Senior Vice President, Public and Regulatory Affairs

Vice Chairman, Broadcast Networks Europe (BNE)

Direct dial +46 8 5554 2123
Mobile +46 708 742123
E-malil lars.backlund@teracom.se
WEB sites: www.teracom.se

www.boxer.se
www.boxertv.dk
wWww.plustv.fi
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http://www.boxer.se/
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