
LARS-PEDER LUNDGREN



ABOUT US  
 Owns and operate its own DVB-T2 network in 

Norway with over 100 transmitter nationwide. 

 Radio break-in systems for road tunnels, over 250 
tunnels equipped with a Paneda solution. 

 Leading supplier of DAB head-end system with over 
200 system in operation world-wide

TV Networks

Tunnel Systems

DAB Head-End



Tunnel Systems

 Coverage
 Break-In

Directive 2004/96/EC for tunnels >500m



COVERAGE (SHORT TUNNELS)

MA X  500M

DAB
FM

Directive 2004/96/EC for tunnels >500m

Amplifier



FM BREAK-IN

AUDIO TRIGGER

RADIATION CABLE

FM MODULATOR 

RF SWITCH PA



DAB BREAK-IN
Complicated
Timing, 180us
Sync and Phase

SELECTIVE AMPLIFIER

RF-ANALYZER

DAB+ ENCODER MULTIPLEXER

SIP

LINE-IN

MIC

FILE

TRIGGER
TTL I/O
API
GUI

RF SWITCH 0dBm0dBm

COFDM



PANEDA BREAK IN SYSTEM PBS

SELECTIVE AMPLIFIER

RF-ANALYZER

DAB+ ENCODER MULTIPLEXER

COFDM

SIP

LINE-IN

MIC

FILE

RF SWITCH

TRIGGER



PBS

RF DISTRIBUTION RF INPUT

AUDIONETWORK

TRIGGER



DISTRIBUTION EXAMPLE

Up to +40dbm
AMPLIFIER

< -- Up to 700m -- >

DAB BREAK IN SYSTEM

+20dBm = 0,1W
+30dBm =  1W
+40dBm = 10W



DISTRIBUTION EXAMPLE

+20 to +40dBm
DAB BREAK IN SYSTEM AMPLIFIER

RADIATION CABLE

< -- Up to 2000m -- >

+20dBm = 0,1W
+30dBm =  1W
+40dBm = 10W

Reception: 
Min -82dBm 
Recommended -76dBm



DISTRIBUTION EXAMPLE

0dbm
RF-OPTICAL

RADIATION CABLE< -- 1000m -- >

OPTICAL-RF
AMPLIFIER

< -- 1000m -- >

OPTICAL-RF
AMPLIFIER

DAB BREAK IN SYSTEM

+20dBm = 0,1W
+30dBm =  1W
+40dBm = 10W



DISTRIBUTION EXAMPLE

RF-OPTICAL

< -- 1000m -- >

REPEATER

DAB BREAK IN SYSTEM

DAB BREAK IN SYSTEM RF-OPTICAL

REPEATERREPEATER

REPEATERREPEATERREPEATER

< -- 1000m -- > < -- 1000m -- >

NORTH BOUND

SOUTH BOUND



DIFFERENTIAL BREAK-IN

RF-OPTICAL

< -- 1500m -- >

REPEATER

DAB BREAK IN SYSTEM
RF-OPTICAL

REPEATERREPEATER

REPEATERREPEATERREPEATER

< -- 1500m -- > < -- 1500m -- >

NORTH BOUND

SOUTH BOUND



DIFFERENTIAL BREAK-IN

RF-OPTICAL

< -- 1500m -- >

REPEATER

DAB BREAK IN SYSTEM
RF-OPTICAL

REPEATERREPEATER

REPEATERREPEATERREPEATER

< -- 1500m -- > < -- 1500m -- >

NORTH BOUND

SOUTH BOUND



NORWAY

NATIONAL ROAD AUTHORITIES

Traffic Control Center

REGIONAL TCC
SIP

LINE-IN

MIC

FILE



TYPICAL COSTS

DAB BREAK IN SYSTEM AMPLIFIER

< < 1000-1500m > >

Pick-up Antenna
DAB Break-In system
Amplifier
Microphone Panel
Installation work

MIC PANEL
MIC PANEL

50 000€ 



ALARM ANNOUNCEMENT

U S E D  I N  C O M B I N AT I O N  W I T H  B R E A K- I N
F O RC I N G  R E C E I V E R S  TO  DA B

E TS I  TS  1 0 3  1 7 6  C L AU S E  7 . 6 . 1  S AYS         
" R E C E I V E R  S U P P O RT  F O R  T U N E D  E N S E M B L E  A L A R M  A N N O U N C E M E N TS  
I S  M A N DATO RY  A N D  R E C E I V E R S  S H A L L  M E E T  A L L  R E Q U I R E M E N TS  O F  
C L AU S E  7 . 6 "



1 8

METADATA



1 9

ISSUE! 
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CONTACT

Paneda
www.paneda.no
info@paneda.no

http://www.paneda.no/
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