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Overview of the presentations

• Analog switch-off and the national roll-out of the DVB networks in 
the Netherlands(this presentation)
– An overview of the master plan, national policies and the lessons 

learned during one of Europe’s first full digital switchovers

• Design considerations of a DVB network
– Why certain choices were made
– The right equipment, how about suppliers
– Environmental issues, noise, power cooling, RF radiation
– Opportunities and limitations; head ends, complex by design

• Debugging and tuning a DVB network in practice
– An overview of methods used and equipment needed.
– Coverage and quality

• Expect the unexpected; from feeds to customer feedback
– Understanding the DVB chain. 
– Testing end user equipment. 
– Analysing and understanding customer complaints
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Analog ��� � Digital TV Switch/over, the challenge

• National coverage was key due to agreements with 
Dutch Government

• 98% population coverage
• Continuous international consultation about optional 

cross-border interferences from TV stations abroad.
• Frequency assignment for Public Layer secured

• The execution window diminished as the formal political 
decision delayed whilst keeping the switch-over date 
untouched

• Due to the reuse of the analog frequencies in different 
area’s, a full switch over had to be done in one 
instantaneous move.

• Preparations for Digital TV simultaneously with Analogue TV 
service until the ‘last moment’

• Temporary re-use of ´Analog´ horizontally 
polarized TV antennas for Switch-over network
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Switch-over Analogue - Digital 

Verloop omschakeling op
11 december 2006
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DVB-T network, high level topology
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Temporary and final DVB-T/-H network, the masterplan

• Existing DVB-T network, fase I and II
– Randstad Area, 23 TV Station

• Switch-over DVB-T network (analogue � digital TV)
– 12 additional TV Towers and equipment outside Randstad area 

extended with 3 extra sites from final network to be on the safe
side for coverage

• Based on and planned for rooftop reception
• Basic assumption: “Digital coverage equal 

to analog”
• Only Public Broadcast Services (TV and Radio) Ned1, Ned2, Ned3, 

13x Regional TV 

• Final DVB-T network
– Fase III  21 TV Towers and equipment outside the Randstad

area
– Complete KPN-TV/ Digitenne package
– Fase IV  10 additional locations, based on commercial decision

• DVB-H incorporated on fase 1,2 and 3 locations. Fase 4 
sites are DVB-H ready
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Head ends, complex by design

• General
• Due to strong and quick  development of encoding techniques no mature 

platforms were available on project start

• DVB-T, Harmonic
• In November 2006 the new head-end capable of processing 22 national TV, 

14 regional TV and in total 30 radio streams was taken into service
• Full IP based, mpeg 4 capable for future options. Displaced encoding 

techniques available including statcast.
• In parallel to the roll-out of the fase 3 locations, the head-end was finalized 

in design, configuration, capacity and reliability.
• A redundant head-end is projected
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Transmitter network DVB-T/-H locations
Fase 3 Locations :
Nijmegen,
Eindhoven 2
Smilde
Oss
Alkmaar
Lelystad
Zwolle
Groningen
Hengelo
Goes
Apeldoorn
Breda
Leeuwarden
Heerlen
Maastricht
Venlo
Den Bosch
Arnhem 
Eindhoven 1
Enschede
Doetinchem
Den Haag II
Zoetermeer
Gouda

Fase 1+2 locations :
Haarlem
Amsterdam Y
Amsterdam DC2
Hilversum
Wormer
Almere
Alphen
Oegstgeest
Den Haag 
Scheveningen(GAP)
Naaldwijk
DelftGAP)
Gouda(GAP)
Rotterdam DC
Rotterdam Wilhelmin
Krimpen
Sliedrecht
Vlaardingen
Gorinchem(GAP)
Amersfoort 
Maarsen
Utrecht
Lopik

Fase 4 locations
Sittard
Roermond
Helmond
Loon op Zand
Roosendaal
Deventer
Den Burg
Enkhuizen
Hoorn
Veenendaal

DVB-H only locations
Woerden
Hillegom
Zoetermeer
Wijk aan Zee
Den Haag Kerk.
Volendam
Purmerend
Oostvoorne
Hellevoetsluis
Nw Bijerland
Dordrecht
Markelo
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Main drivers and performance (radio network)

• In general TV Tower and site build, especially the Construction- and 
environmental effects permits, are limiting factor on lead times for
TV station ‘on-air’.

• Site acquisition for -in average- 120 meter height masts lead time 8 wks – 2 
years

– Transmitter system delivery including combiner and management systems
• Strong supplier dependency

– Time between order and delivery on site
» Worst 13 month, best 2 month

– Transmission lines(glas) and power; average lead time 8 – 12 wks

• Performance, overall lead times
– Fase I and II 2 – 3 years
– Fase III   9 – 20 month (21 locations) and
– Fase IV   7 – 10 month (10 locations) from formal “go” to commercial introduction

– Total staff involved 40 FTE average
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Rescans, a customer’s nightmare

• Release of Randstad frequencies for National coverage
• Many frequency retuning in live Randstad network
• Preparations and retuning always nightwork
• Many rescans for existing customers
• New sites require rescans, not only for new customers but also for

existing customers in new areas
• Establishment of Roadmap, containing all influences for customers

in specific areas
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The toughest problem

• It appeared that some critical parts
of the official DVB-T standard
were not implemented in the 
settop boxes

• Reuse of frequencies in 
combination with SFN was not
implemented

• When Lelystad was put on air 
+300k customer boxes were
unable to scan and tune into the 
right channels.

• An user equipment testteam was 
implemented and the testbed was 
upgraded

• A very complex SSU procedure 
was necessary
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Reporting example

Delivery dates for internal customer KPN-TV
Based on new frequency assignment
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Impression of Roll-out

Smilde
Existing TV station

during
AnalogueTV services



6 juni 2010 MAD Technology 

Impression of 
Roll-out(2)

Groningen
Container TV-station
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A transmitter location from the inside

Impression of roll-out(3) TV Station Alkmaar
Transmitter combiner/filters and Antenna Switching Field
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Impression DVB-T Multiplexer Hilversum
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Testbed for both DVB-T and –H including transmitter
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Some major components

Antenna

Distribution

Transmission backbone optimised
for streaming content
Currently 40Gbs



6 juni 2010 MAD Technology 

Complex operations, antenna replacement Lopik
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Impression of Roll-out

Nijmegen
New TV station on Electricity Power Plant
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Impression of Roll-out

Apeldoorn
Container in woods at the Veluwe
using 500 tons hoist for TV tower
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Accidents happen

A contractor causes damage to
the feeder (coax) cabel

€ 20.000 damage
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Coping with old situations

before

after

No documentation available
Reinstallation is the only solution
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Small errors with huge consequences
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Transport damage
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Bad luck
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Things can go wrong, examples(2)

Someone used the site entrance as 
Storage area, 20 tons of glass is 
blocking access

An old, illegal waste dump 
surfaces


