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Choose the station from a list

No more need to remember the station's frequency!!!

Station list

Easy to choose a station,
listener has more
information about the
services available
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'DAB+ Features
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RF Planning - Network Types

Multi-Frequency Networks (MFN) and Single Frequency Networks (SFN)

SFhs are a more efficient

Single frequency network.
9 quancy use of spectrum

+ Several medium and low power transmitters

MFN
e.g. Main Tx and 2 Gap Fillers
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SFN
e.g. Main Tx and 2 Gap Fillers
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WorldDAB announces workshop agenda for
RadioAsia 2017

4 March 2017, Bangkok, Thailand: WorldDAB has announced the line-up for its
DAB+ workshop, taking place zt the start of RadioAsia 2017 in Bangkok. With Thailand
recently announcing plans to launch digital radio in 2018, the programme includes key
speakers from the National Broadcasting and Telecommunications Commission
(NBTC). The workshop takes place from 09:00-12:30 on Aprit 26ih.



PopUp Station (aa1iinglulanianie)
FsfinsruudainssuuingAinea DAB/DAB+ Huannsnoananlats 18 Waunsuvde 18 amil
f® 1 MUX Inuil data rate 59uvi9vun 1152 kbps

Ensemble structure

An Ensemble will typically carry multiple services from multiple radio networks,

for example:
Stations (services) Capacity used
= Radio network 1 2 128kbps
» Radio network 2 4 256kbps
* Radio network 3 3 192kbps
+ Radio network 4 9 576kbps
Total 18 stations 1152kbps

= Each network can have their own allocated capacity on the ensemble
* No other network has access to that capacity

» Each network can reconfigure their allocated capacity anytime without impacting the
other netwarks’ services

» Pop-up services change their name and sometimes bit rate regularly

NN METUE9LTUIY RadioNetwork 1 tuagliiuinis 2 sunsaumie 2 a0l 1 data rate
64 kbps + 64 kbps 333 128 kbps #7u Network 39 1#3U data rate sausvinlnsfisoaiium
U339An15319214 data rate Wilvs d1m5U Network Ua9nuLad

iy Network N 1¢f data rate 57uu77l 192 kbps  Idfuvsdmsunisnseanede 3
Tusunsy 71 data rate 32+64+96 =192 kbps

Ensemble structure

Ensemble 1 Total Capacity = 1152kbps (FEC = EEP3A)

Station X Station Y Station Z

64kbps

'/.Ensemble capacity allocated to a
network or group of stations can be
e operated independently of the other

m . capacity allocations within the ensemble |
e i T &
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Ensemble structure

' Classical music has more bitrate for

Reconfiguration and popup services “concerts on Wednesday’
|

Network The Music network The multi Network
Metwark Capacity 128 | 256
service bit rate G4 &4 64 ! G4 &4 64
Service Pop music. Rock music Classical music IMixed misic Regional news Current affairs
Day 3
Monday ‘
Tupsday : A
Wednesday [T
Thursday ~N—
Friday
Saturday Sport 1 Sport 2 Sport 3
Sunday :
Monday i e i

 Classical and Mixed e N
; ~—4 music replaced with 3 i Current affairs splits
‘ The Music network is ' sport channels on the a2 setvicac on.he

‘/.

i i weekend (3 x48kbps) - weekend
consistent in content 1 (3 g © SRy

across the whole week ‘
— —— - ‘ Regional news still operates but on

reduced bitrate at the weekend (64
' reduced to 32kbps) ;
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A WumiseeeneiniAusediuves Music Network (128kbps) waz Muti Net Work (256
kbps)

#1%ugnil Music Network 8 2 Tuswnsy Pop Music uag Rock Music 71 data rate 64 kbps wirfiu
panoIn1A Juduni-onfindlifiozlsasuulas

weiilonludiues Multi Network azuvadu 4 Tusunsy 6akbps lawie funi-andinduileds
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Fund Argufuidsunduludu 4 TWsunsu senenmmwilouidiv Taold data rate TamveAUIDY
256 kbps 3UIMITANTT FednwmruuvilGendt Popup Station (@mdinglulomafim) dules
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1.1 3mgsyuy FM. 1 Tdsunsu 1 wesetne desldanudediee 1 anud Badlvanalusunsy B4
-] 4 *I *” C ] 4 i 1
udusasldnrnuiiuiiy v3e MTeniiszuulaseneiuy MFN (Multi Frequency Network)

FM - one complete network per program
- each transmitter needs another freauency

Program 1

Program 2
‘ . (%?)
Program 18

1.2 IngAInea DAB/DAB+ ponaIntm 18 TUsunsu 71 data rate 64 kbps limudifivsaudidie
wIafi3en11szuulAseELUY SFN (Single Frequency Network)

M'l' one network / one frequency for up to 18 Radio programs

Program 1

DAB+
Head-end
Freqg1
Program 18
‘.:_;'3 Notes:
=7, 18 programs assumes G4kbps each, DQPSK,FEC=0.5

24 programs could be included but at the lower bit rate of 48kbps | |
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1.3 NYAAINDH DRM 1 A1 1 52UUWATaTIe asnsnaanainialaiiissia 3 Tusunsu

o ;
-_E)!‘m + one network / one frequency for up to 3 Radio programs

Program 1

Program 3

DRM+
Head-end

Notes:

Freqg1

3 programs assumes 62kbps each, 16QAM, FEC=0.62
4 programs could be included but at the lower bit rate of 46kbps

2. Wisuiisumunisusendaantganalunisoanainad 18 Tuswnsy

2.1 38uu F.M.

En L | i & =l o = ) o
sodldinTosds 919 18 1ATes,AuR 18 Aaud, luoygaldaud 18 Tuayge
saafl 18 auedesds uas aganiavuIeive) 18 o

2.2, svuUIneAinea DAB/DAB+

17 o v = & al

T¥rufiiienamisooonenniald 18 Tusunsu lie3asds DAB+ s 1 1ades luaygnldanud
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1 luaugn Mouaiedds 1 viesauainimuianans 1 sy

2.3 spuuivefinea DRM+

v - - - = = |
TdAun 6 Aud luniseanainia 18 Tusunsy ldiaasds DRM+ 6 L3049, vinalA3esds 6 Hiag, 6
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Cost efficiency of FM, DAB+ and DRM+

Example: 18 Radio Programs same coverage

FM

Tx1.2,3 . 16,17,18
18%x FM Transmitter

18x Frequencies

18x FrequencyLicense fee
18x Studio-Transmitter Link (8TL)

18x RDS encoder/Data
18x% Large antenna

Tx 1 carries 18 programs

1x DAB+ Transmitter

1% Frequency

1x Frequencylicensefee

1% Studio-TransmitterLink (STL)
1x DAB+Play-out

1x Medium antenna system

NOTE: Antenna system aperlure for DAB+
around 200MHz is approximalely 1/2 that of FM
and DRM+ around 100MHz for the same gain.

Tx1,

DRM+

N

carries 18 programs

6x DRM+ Transmitter

6x Frequency

6x FrequencyLlicense fee
6x Studio-Transmitter Link

(STL)

6x DRM+ Head-End
Ex Large anlenna system

NOTE: DRM#+ has a maximum capacity of
186kbps which is oquivalent to B2kbps par
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3.1 FM. liedesds $1uou 18 1ndes mldsneussann 9 wauwisyansy

3.2 DRM+ diin3esds 91y 6 1nTas Aldaeussina 2 uau Tvilumdsnyansy
3.3 DAB+ MinTasde S1unu 1 ines drldsneussann 8 wiluwdeyansy

Transmitter investment costs FM, DRM+ and DAB+

Example: 18 Radio Programs same coverage

: 1,000 1
Power 10 kW peak 1kWrms 25kWrms 800 B —
Price per 50.000USD  45.000USD 80.000USD il I‘ S
Transmitter 800 l- e
Transmitter 18 6 1 500 | ......

400 e 4
Price all 300.000USD  270.000USD  80.000USD 300 ]I_
Transmitter 200 | _____________ =
|

DAB Transmitter investment costs
11x lower compared to FM T
3x lower compared to DRM+

2

4. A1UN15USEREANAIIIU
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Energy consumption transmitter FM, DRM+ and DAB+

Example: 18 Radio Programs same coverage DAB+ energy savings
41x lower compared to FM
2,5x lower compared to DRM+

Power 10 kW 1kWrms 25kWrms 0.35

Efficiency 72% 40 % 40% 0.3 PR e
Energy 13,9kW 2,5 kW 6,25 kW -
consumption = |
per 02 |
Transmitter
Transmitters 18 6 1 Rl
Energy all 250 kW 15 kW 6,25 kW 01—
Transmitters
0.05 +— o
Annual cost  328.500USD  20.000USD 2.000USD
of energy o+ N —

Assumes 0,15 USD per kWh
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AMIUIIuUsEYBeURURN1T Regional Workshop On Digital Radio
i NTINaa1AUas UssmAnaldy 21-25 W.6.2559




Dr.Les Sabel 103 NF3uN15AU3LINT3 (World Digital Mobile Broadcasting)
Wm‘ld DMB TEChI‘IICBl. Commlttee ‘-tl"ln‘lh“l.'lﬂﬁilitﬁm'a‘l.ﬁu
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