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Structure of DAB+ Broadcasting: Transmission
The DAB ETI stream is delivered to the transmission sites
The area to be provided useful DAB RF signal is called the coverage area.
There are 2 types of networks of transmitters
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Single Frequency Networks (SFN)

Different content in each coverage area 
Different frequencies in each coverage area

Same content in each coverage area 
Same frequency in each coverage area

Multi-Frequency Networks (MFN)



DAB+ Planning: MFN coverage areas

Example: License Area in central 
New South Wales
Many license areas with individual 
local content
Many have overlapping boundaries
Each will have preferred 
transmission sites based on existing 
FM
Interference between co-assigned 
License Areas must be within 
agreed limits
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300 km



DAB+ Planning: MFN design constraints
Operates in VHF Band III
Operates as a Multi Frequency Network 
Critical constraints
• Coverage area = licence area
• Must cover a specified % of coverage area and/or population

• Must NOT provide coverage outside its licenced area
• Must NOT cause CCI into adjacent licence areas using the same frequency block
• Must NOT cause ACI into adjacent licence areas on different frequency blocks

Planning support
• ETSI and ITU Standards
• EBU guidelines e.g. EBU Tech 3391



DAB+ Planning: MFN design constraints
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Unwanted 
co-channel

Wanted DAB+ Protection 
Ratio = 12dB 

Unwanted adjacent 
channels

N+/-2 and higher 
PR = -45dB 

N+/-1 PR = -40dB

N-2         N-1           N

CCI  case ACI  case

Frequency Block

Wanted DAB+



DAB+ Planning: MFN design constraints
Co-Channel Interference (CCI)
The CCI Protection Ratio (PR) defines the minimum distance between 
different transmissions on the same frequency block
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What is the maximum allowable interference field strength?

Unwanted interfering DAB 
service

Wanted DAB 
service

Minimum 50 dBuV/m 
at edge of coverage

A
B



DAB+ Planning: MFN design constraints
Co-Channel interference
The maximum allowable interfering field strength is determined as

• Eunwanted ≤ Ewanted – PR – Location Correction Margin (LCM)
• LCM = µ σ 2  = 13.2dB where 

• σ = location variation standard deviation = 4 dB
• µ = distribution factor for mobile reception at 99% = 2.33

• Interference analysis is usually undertaken using the lowest required field 
strength which is the MO reception mode
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MO Units Comments

1.5 m Antenna height

50 dBuV/m Wanted minimum field strength (MO)
12 dB CCI PR

13.2 dB LCM

24.8 dBuV/m Max interfering field strength



DAB+ Planning: SFN coverage

Operates in VHF Band III
Operates as a Single Frequency Network 
Can have multiple ensembles in the same area on 
different frequency blocks to provide increased services
Critical constraints

• CCI between SFN networks have the same PR 
constraints as MFN

• ACI between SFN networks have the same PR 
constraints as MFN

• Transmissions within a SFN have strict timing 
relationships

Planning support
– ETSI and ITU Standards
– EBU guidelines e.g. EBU Tech 3391
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DAB+ Planning: SFN constraints
Time domain
DAB symbol is composed of the “useful 
symbol” and the “cyclic prefix”
“Cyclic prefix is used to mitigate multipath 
interference
If the multipath interference is outside the 
guard interval C/N penalties apply for 
correct reception
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Protection ratio for out of GI transmission components

• Guard Interval Δ for Mode 1 = 246 µS
• Nominal SFN distance limit = c Δ = 73.8 km



• SFNs are typically designed taking into account terrain and population density which also defines 
the clutter, or building, profiles across areas

• This dependency results in transmitters in a SFN having variable powers to help address specific 
local constraints

• Care needs to be taken to avoid self interference based on signal timing offsets with particular 
attention to the Time of Arrival (ToA) differences for each planned area pixel (usually between 10 
and 50m square)

DAB+ Planning: SFN constraints

𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 − 𝑇𝑇𝑇𝑇𝑇 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  (µS)

𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡 𝑇𝑇𝑇𝑇𝑇 
𝑐𝑐

 − 𝑅𝑅𝑅𝑅 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡 𝑇𝑇𝑇𝑇𝑇
𝑐𝑐

  (µS)

• The ToA difference should not exceed the Guard Interval if the Field Strength 
difference is less than the CCI PR of 12 dB plus the LCM



DAB+ Planning: SFN constraints
Some simple example SFN cases

ISD = 90 km

Tx1 = 10 kW

Tx2 = 1 kW

Self interference danger 
• Field strength difference < CCI + LCM (25.2 dB)
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We only need to consider the case where the FS is 
greater than the minimum ( 50 dBuV/m )

• this is usually the minimum “protected” signal

In this case the low power of Tx 2 creates a small 
coverage hole around 50 km from Tx 1

Self interference does not occur between the 
transmitters but does occur the other side of Tx2



• MFNs are used to deliver different content using different frequency blocks, SFNs deliver the same 
content using a single frequency block over wide areas

• SFNs are often used within MFN Licence Areas

• During design care needs to be taken to respect the varying nature of the field strength coverage due 
to terrain and building clutter

• MFN design is focused on PRs for CCI and ACI

• SFN design has the added constraint of ToA differences between multiple transmitters

• During design we must take into account propagation variations and the impact of the terrain, clutter, 
water paths and atmospheric conditions

Final remarks



We now move on to Hanns Wolter who will provide some 
specific axamples from his experiences with transmission design 
and operations in Italy

Final remarks



les.sabel@scommtech.com.au
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Thank you for your attention
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