Best-Practice @ SRG SSR

‘network resilience: Timing und Synchronisation
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WorldDAB SNIC — Best-Practise @ SRG SSR

Introduction

m SRG SSR is the public service broadcaster in
Switzerland

® DAB launched in 1999 with two transmitters
in Bern and Zirich

®  Switch from DAB to DAB+ in 2012
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4 Ensembles

16-17 Radio Stations
per Ensemble

236 DAB+ Transmitters

230 Transmitter Sites

Effective Radiated Power
between 45W and 42'000W

99.7% People covered
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Topography
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Signal distribution o AN % |
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® GPSon all locations ( ,)®
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Focus on SRG D01 g
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® Planning concept:
High Tower — High Power

® SFN with 115 Transmitters

m 8 Sites with High Power
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Focus on SRG D01

® Guard interval is relevant
for timing in an SFN.
Mode | = 246us or 74km
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g 74km

® Timing concept:

(@) Site with high Power
= 0us

() Site with lower Power
,%2 t, =t +t,

® The additional delay at a location with lower power prevents self-interference.

® The combination of usable field strength, signal-to-noise ratio and timing are the key
factors for interference-free reception.
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Focus on SRG FO1
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Planning concept:
High Tower — High Power

® SFN with 65 Transmitters

m 1 Sites with High Power

SRG F(
Chann
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Focus on SRG FO1

® Guard interval is relevant for timing in an SFN.
Mode | 2 246us or 74km

® Timing concept:
(W) Site with high Power ((”(,)) Site with lower Power
t, =Ous t,=t,+t,

® There is a difference of more than 3 dB in power between
the two locations, so additional action is required.

® Preventing self-interference by adjusting the antenna

pattern.
Horizontal pattern Vertical pattern
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Sporadic audio interruptions (2019)

Reports from our audience about sporadic audio dropouts
Troubleshooting from playout to transmitter.
Broadcast experts and network experts are needed

A network switch in the DAB+ playout did not process the PTP signal
correctly

Improvements
- Replacement of the switch with another model that fully supported PTP
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Out-of-sync DAB+ transmitter (2021)

®m Reports from our audience about poor DAB+ reception, localised in one
region

® One DAB+ transmitter was no longer synchronised
- self-interference in the DAB+ network (SFN)

® The modulator had synchronisation problems. The monitoring system did not
detect this.

B |mprovements
- The monitoring system at all locations was checked
- Transmitters with this modulator were replaced
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Out-of-sync DAB+ transmitter (2021)

Best Server Interference zone as a result of the problem
L'F it m Best server for 16’000 people '
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Problems with GPS

= Rigi (2023)
- Transmitter interruptions of approximately 4 seconds every 10-15 minutes
- GPS clock failed

" Gebidem (2023)
- Transmitter automatically switched off
- Lightning strike in GPS antenna

®  Zirichberg (2025)
- Transmitter no longer running synchronously. Extensive disruption in SFN
- Cause unknown
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Conclusions

= For DAB+ Network planning, the combination of usable field strength, signal-to-
noise ratio and timing are the key factors for interference-free reception.

® A transmitter that is no longer synchronized can interfere with a large area in the
SFN.

®  GPS makes you dependent on external service providers.

®m SRG SSR is currently looking for solutions to make our DAB+ network more
resilient.
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Thanks for your attention!
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