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Introduction

Johannes von Weyssenhoff
Chair of DRM Technical Committee
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DRM Digital Radio Mondiale — Some Facts

> » Global open digital radio standard * Non-proprietary
_g . ITU Endorsed » Full and free access to spec by all
£ : L  No trade secrets or not under
E *  Public Specification control of a single company
>
s pRMW
£ All Band Support
) E'. * The only ITU standard supporting all frequency bands and coverage needs
g + Same standard and features for all bands

-> Direct digital successor technology for analogue AM/FM
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DRM Features, Services and Benefits
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DRM Key Features and Benefits — Listeners® Perspective

« More choice for listeners « Automatic tuning
— Up to 3 programmes + multimedia — by station name, no longer by frequency
on 1 frequency — re-tunes when leaving coverage area

— Simulcast analogue / digital . : :
e Emergency Warning Functionality EWF

Excellent audio quality — Automatic wake-up, all stations switch,
— No distortion or interference . present audio and text information
— Stereo and 5.1 surround sound

Multimedia Applications
— Great listener benefits
— Extra revenue opportunities for broadcasters

Good coverage area and robust signal ((< >)) \I/EVmergency
— Supporting SFN (Single Frequency Networks) Fl?rfgtl%nahty
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DRM Revenue Potential: Widen your audience

Audio Service 1 Broadcasters can offer
Pop/Contemporary up to 2 or even 3 audio services
Demographics: Adults 18-50 from a single DRM FM-band transmission

(100 kHz bandwidth)

Most efficient use of broadcast capacity
Audio Service 2 thanks to the xHE-AAC audio codec,

Classic music : :
Demographics: Adults 50+ latest generation of AAC codec family

- Wider audience reach:

+ Engage tier-2 audiences for radio

Audio Service 3 . - i [
AP Pop-up stations (for events/ festivals)

Demographics: Adults 25-40 . Multilingual programs
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DRM - Much more than existing analogue Radio

Exemplary DRM FM application
on Car dashboard or on mobile phone

. . . AIR News 24x7
T Eclipse Classic Up to 3 audio services from a single

™ serious Classical, india (DRM-FM) - uk053 DRM FM transmission

W Eclipse Club ) ) o
8 Varied, ncia (ORM-FM - uk053 Station logo and service description

Live Jazz at Sky bar & restaurant, Chanakyapura, New Delhi

_.Hits Cldssic Rajio 2.
"2 & Boecd

DRM TextMessages

7 f;lewsSe_rvice 2adio * Scrolling text
/fournaline « Max. 128 characters; Max every 20 sec.
> Qpen SlideShow . | @ Programme Guide (EPG/SP  Now) 11 New 20wy zoom| 1005 X
! Journaline e Lo .

12:00

+ Text based information service
» Supports interactivity

Journaline Sl!deS_how
® Journaline, in English, India (DRM-FM) - uk053 2 Images and animation

Eclipse Hits
\") pop Music, in Hindi, India (DRM-FM) - uk053
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Innovative Applications via DRM Digital Radio

= EWF — Emergency Warning Functionality Newservice
urnaline'
= Radio Schooling and Education
o o®
= Public Signage (e.g. EWF + Ads) ® Dr m

= Traffic and Highway Services

.....
/ Homework - Today's Math Challenge
for You:
Given the following triangle with the
legs length a = 6 and b = 8,
ey what is the value of the hypotenuse x?
mmmmm
T o 7
X
6 " e
a
| G "
m 8 <A
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DRM EWF — Emergency Warning Functionality

O
o
e DI'M
°,*
Emergency DRM Digital Radio has all required tools
Warnlng built-in for a quick and complete mass-
Functionality notification in case of disasters

“Digital Radio Mondiale (DRM) natively supports emergency alert signalling (... EWF).
DRM receivers are triggered to re-tune automatically to an emergency transmission (including
optional auto-switch-on) while flashing the screen and increasing the audio volume.”

ITU-R Study Group 6 chair Yukihiro Nishida - Advantages of radio broadcasting in emergency and disaster situations
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DRM for Emergency Warning — Full Cover of All Disaster Stages

Detection of Disaster ((<$))) \I/EVngrenr%%ncy
pending disaster hits Functionality

Preparatory Instant Crisis / Post-
General Warning Rescue Disaster
Education Dissemination Support Services

Digital Radio provides essential services as it:

a) reaches the affected people reliably
b) enables detailed multi-lingual text infos
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Let‘s Dive Deeper into the LAC Education Crisis

« The LAC region experienced the world's most prolonged
school closures due to COVID-19!

« 170 million children missed in-person education for about
50% of school days from March 2020 to March 2022.

* Over 50% of children are now in learning poverty, unable
to read or understand a simple text by age 10.

* PISA 2022 results reveal that 75% of 15-year-olds in LAC
lack basic proficiency in mathematics and 55% in reading.

« Consequently, children currently in school may lose up to
12% of their lifetime earnings due to the pandemic’s disruption.



{§;m DIGITAL radio mondiale Workshop Radio Digital — Brazil — 22" January 2025

What DRM Can Do

« Much of the deficit could be mitigated by
rebuilding and improving schools and
provide e-learning content.

« However, around 45% of students within
poor households have no access to the
internet — so no e-learning either.

 This is where DRM comes into the game:
It can carry e-learning content to the
most remote areas without internet.
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DRM E-Learning Lifecycle - Example

@)
) ey £

CONTENT TRANSMISSION RECEIVER END POINT

Learning content is converted Broadcast from a DRM DRM receiver redistributes Student picks up learning

into Journaline format transmitter content via a Wi-Fi hotspot material with smart device
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DRM Distance Learning — User Experience

NewsService

urnaline:

'&_.',

L\
STARW AVES STARW AVES
P : TN ' ~ ; MRR d
<o ¢ v ] [ R AR [CRT i ge  [Cea iw
AR J D (oot Powered by Joumnaling Welcome 10 Radio Schoal 11l Powered by Journaline
¢ - qoreicus AW pren
H wm:-(rq.vvm:wm /vnu'-‘ o previox A®  phed < AD  pned our AW poext
> AIR Journaline Service H
o AIR Rangam / T > DRM Radio Schooling - Please select yout v » DRM Radio Schooling - Please select your my Quiz
v, Secous Cassicst loda [DaM-FV) SUMONe ~
v DRM Radio Schooling - Please Class IV - Please select the Mathematics Topic 1 - ;er’;;‘:u‘:‘%:;“ name to each
BB 1 oscho _select your medium of subject: Numbers (a) Natural Numbers :
S diomica B instruction: » Mathematics » Lesson (b)..-2-1012...:
5 » English » (Science) » Quiz (c) Whole Numbers :
(7 NewsService » (Hindi - &) » (Environmental Studies) » Answers 2. The number 57 is an element
ournaline’ of which set of numbers ?
oo iy » (Kannada - 333)
» (Punjabi - Grref) The answers are avilable on the
AIR Rainbow ‘ : next page.
Pop Vs, s Hind, Inda (DR oumoine o > (Tamll s Qlﬁw) p g
4 <] =] 4 9 &) 4 @ = 4 ® i y ® =]
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DRM Digital Radio for Education

r

¢ NewsSen:vice
ﬁumalme'

<R P

Eblé— DRM
catigl pistance
i Learning

Homework - Today's Math Challenge

for You:

Given the following triangle with the
legs lengtha =6 and b = 8,
what is the value of the hypotenuse x?

x @

6 n

NewsService

urnaline:

r

@ NewsService
/umahne"

<] A2

Eblé— DRM
catigl pistance
i Learning

Answer:

If we pass the values 6 and 8 into
the formula we get:
62 + 82 = x2

Which is the same as: 6 1 0

100 = x?

Therefore we can write:
x = V(100)
x =10 8

So the answer is, that the hypotenuse has a length of 10.
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DRM Coverage
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DRM Serves all Coverage Needs

VHF bands FM-Band

Local/regional many 10’s km
coverage

VHF band Il
line of sight

o®
o.Drm
’ v Small towns
v" Big cities
AM bands v Regional
Large-area services
coverage

v Country-wide
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DRM in the AM Bands and VHF/Band i

DRM for local / regional coverage (VHF bands)
(Band I, I = FM band, IlI)

30 MHz

DRM for medium/large area coverage (AM bands)
(or LW, MW, SW) — the AM bands

30 kHz <= LW »300 kHz«— MW — 3 MHz<«— SW —»30 MHz VHF »300 MHz
|
AM AM AM FM DAB
150-285 kHz 525-1605 kHz Parts of Band| /K 24 Band Il Band Il /K 5-12
5,95-26,10 MHz 4768 MHz 87,5108 MHz 174-230 MHz
o® o®
e DM 0. Drm
e, " .
- ° A * W,

DRM Digital Radio standard — One single standard:
Same key features throughout
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DRM in the AM Bands

. DRM for local / regional coverage (VHF bands)
. (Band I, Il = FM band, III)
e DIM
. P DRM for medium/large area coverage (AM bands)
® (or LW, MW, SW) — the AM bands
: DRM
//4 S~ .
?424— LW »300 kHz+— MW — 3MHz<— SW - 20 MHz ¢ VHF » 300 MHz
' |
AM AM AM | FM DAB
150-285 kHz 525-1605 kHz Parts of Band| /K 24 Band Il Band Il /K 5-12
5,95-26,10 MHz }* 4768 MHz 87,5108 MHz 174-230 MHz
o® 'l o®
) D!'m ” 4 Q.D!'m
k Oe Y, * W,

DRM Digital Radio standard — One single standard:
Same key features throughout
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DRM for Large Area Coverage (AM Bands)

Offering FM like sound quality with large-area coverage
(no more fading, crackling, distortions)

The only standard for all the AM bands:

« ETSI standard ratified
« Endorsed by the ITU (full planning parameters available)
« Worldwide spectrum compatibility: 9/10, 18/20 kHz bandwidth e DIMm “gf’

« Useful content bit rate: up to 72 kbps
« Flexible configuration: robustness < coverage < transmission power

« Covers large areas using a single frequency (SFN): full-country coverage
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AM Energy Savings

Digital broadcasting removes the requirement for the AM carrier frequency, allowing over
40% energy savings compared to analogue broadcasting.

n AM modulation
u AM spectrum

—

o —h

AM Carrier > 66% of energy
(carries no content!)

+ P-USB and P-LSB <33% energy
(all content)

 Analog AM reception level > 47dByV

as1-d
Jaled-d o
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Coverage — AM (MW) analogue vs. DRM MW

AM analogue vs. DRM — Same coverage, 1 single tx

AM Coverage DRM Coverage

100kW MW transmitter 100kW MW transmitter
/—\ -> 40kW DRM /—\
AM analogue MW: DRM on MW:

142 kW, ¥ 50 kW,

1 service Same 1-3 services
COVErage:  mius multimedia)

100 kW ERP @ 72% efficiency \_// v 40 kW ERP @ 80% efficiency
- 142 kW power consumption 00K | | 00K -> 5|OkW power consumption
| ! | !
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DRM Energy Efficiency Calculator — Ready for Use

The DRM Energy Efficiency Calculator is a user-friendly tool in six languages that allows users to
calculate how much energy can be saved by switching transmitters from analogue to digital DRM operation

See how much you could save:
energyefficiency.drm.org

[m] o [m]

T L If you are interested, e-mail us:
energyefficiency@drm.org



mailto:energyefficiency@drm.org
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Simulcasting — Simultaneous Broadcasting

e | 9/10kHz
sideband | H
| |
] |
] |
t 1
|
]
|
|
: E
l : Potential Listeners
i i
] 1
| ]
| |
] |
i
B Upper | —
sideband | 1

Some DRM MW-band transmitters are capable of simulcasting both DRM
and analogue broadcasts within 20kHz bandwidth (i.e. 2x adjacent channels)
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DRM VHF Band Il (FM band)

. DRM for local / regional coverage (VHF bands)
. (Band I, Il = FM band, III)
e DIM
. P DRM for medium/large area coverage (AM bands)
® (or LW, MW, SW) — the AM bands
RM
-~ . ™~
30 kHz < LW »300 kHz+— MW —» 3MHz<— SW —»30 M o ¢ VHF » 300 4z
// ;
AM AM AM FM DAB
150-285 kHz 525-1605 kHz Parts of Band| /K 24 Band Il Band Il /K 5-12
5,95-26,10 N 1z 4768 MHz 87,5108 MHz 174-230 MHz ‘
o® ®
e DI'M .'D!'m ’ 4
- ke * ° <

:
DRM Digital Radio standard — One single standard:
Same key features throughout
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DRM - Digitising the VHF Band Il (FM band)

v'DRM can flexibly be configured for any coverage need

v'As aresult, DRM achieves:
v"Much wider coverage at same field strength or
v'Same coverage with much less power or
v'A mix of both!

v'Choose your individual trade-off: . CAPACITY

Coverage — Transmitter Power — Content Capacity
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Coverage of DRM in FM Band

Assumption:
= Same coverage in FM and DRM

= Stationary reception profile in acc. to ITU-R
= Same Antenna Gain

1x Analog FM 3x DRM
200 kHz bandwidth 100 kHz bandwidth
4 aaa

Saving
up to 90%
of power
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Typical Energy FM Costs and Savings with DRM FM

= Energy is the largest operational cost for broadcasters, with DRM you will save a lot!
= Below is an example for FM vs. DRM energy calculation with the same coverage:

RF Power Output 10 kW 1 kW
Electrical Efficiency 72 % 50 %
Energy Consumption per Transmitter 13.9 kW 2 kW
Annual Energy Bill per Transmitter USD 52.000 USD 7.474
Programmes per Transmitter 1 3
Annual Energy Bill per Channel per Year S 38.965 $2.491

Assumes USD 0.43/kWh
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Spectrum Efficiency — White Spaces in the FM Band

Even within the congested FM-Band of a big city (Example: Johannesburg, RSA),
available spaces can be identified for DRM: Around 50 additional programmes!

B

{1 o
604

a2
0T 5
S HEwo w0
9% 987

Frequency [MHz]

Multichannel: 6x DRM 3x DRM
2X 96 kHz bandwidth 96 kHz bandwidth

ARALRAS HA3
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Efficiency with Shared Infrastructure — DRM Multichannel in FM

Sharing a single FM-band transmitter to broadcast multiple,
Independent DRM signals with own coverage scenarios

Example: 6x DRM signals can carry 18 audio channels + data @ 600 kHz

v'Every Broadcaster can be in full control of their own DRM signal

v'Very easy installation and infrastructure (no combiners etc.)
- DRM Digital Combining at modulator level

v'Power level of each DRM signal can
easily be adapted to target coverage area

v'Compatible with all DRM receivers
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Savings — Multi-Channel DRM & Shared Transmitter Infrastructure
A low-cost solution for FM digitisation

EE Studio(s)
: T
F

MDI over IP i l

Multi-Channel DRM

E Modulator
H H l (@)  Shared

Transmitter
« On-Air Signal in whitespace of 600 kHz Site DRM FM-.Band
« Ato E - signal from each broadcaster with full Transmitter

control over the content and on-air configuration



{§;m DIGITAL radio mondiale Workshop Réadio Digital — Brazil — 22" January 2025

DRM Recelvers
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Receiver Ecosystem Built on Solid Ground: Our Foundation is Set

Over 6 million on-road cars in India DRM Digital FM reception Bringing the Beat Home
have DRM support on mobile phones
MARUTI DR

SUZUKI

@ TOYOTA

D U
L I’

Mercedes-Benz TATA
@& HYUNDAI
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Receiver/Chipset Manufacturers

=Y CMLMicro = |
~ F hof
(€ camirase ) O "X ) §) Frraunhore )

Q GOSPELL ’ Q STAR%?AVES ) Q inn@:t
m Q:;:zed ) m SI(YWORI(S J Q Q@RFZDIGITAL Inj

\
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Car, Portable, Mobile DRM Receivers and chip, module solutions

Manufacturers in China, Germany, India, UK, South Korea are producing DRM receivers
and are willing to do local manufacturing.

2
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DRM1000 Receiver Module —a summary

A single component to implement a full DRM capable broadcast receiver covering all bands
Approx 48mm x 28mm x 3mm in size

Tuning 150kHz to 108 MHz with no-gaps and supporting AM/FM/DRM reception

Antenna to speaker solution including simple portable radio Ul without a ‘host’

Serial port control for more complex devices using a ‘host’ to facilitate an advanced Ul, display of
Journaline advanced text service or to allow embedding in other devices

Less than 350mW power consumption @ 60% volume driving a 1W speaker in all use cases — no
power penalty compared with analogue only broadcast receivers

Designed to meet DRM Consortium Minimum Receiver Specification v4.2
Support for Emergency warning function, alternative service frequencies etc.
All DRM modes and codecs included

Use of the module includes a license to use all relevant patents and IP as used in the DRM standard
by the receiver manufacturer

Pre-qualified to EU Radio Equipment Directive (meets LVD, EMC and EN303-345 specifications)
A pre-engineered building block to allow local manufacturers to flourish in their ‘home’ markets

Key Benefits: Power, Size, Cost, Ease of Use

Z NewsService
Jointly developed by CML Micro and Cambridge Consultants (CC) _/()L‘”’[’]Q'/”’]eE

SEYCMLMicro

cambridge
consultants
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W */d Listen to DRM live broadcasts on your
Android phone or tablet simply by

\ N 7 m connecting an external RF dongle
STAR AVES enderd to the USB port of your device

Jie Bollywood To~ =

ﬂ Pop Music,in Hill DL+ Programme-infos b4 ' @ Works with Varipus SDR RF dongles
1... Y out of the box, including AirSpy HF+,

e | STARWAVES SDRplay, MSi.SDR Panadapter; and
 WMidict Sachet Tandon . supports RTL-SDR through a third-party

(f News : : DRM SOftRadlo App driver (experimental); requires a device
Ourn(gcn::-:cconﬁgm:::mmmm “Ra%b with USB host capability

' Audio Bitrate  33.2 kBit/s

" Audio Mode  Stereo (Configure)

4 Frontend Configuration @ = ‘@ Supports DRM digital radio services

o® e ] s both in the AM and FM/IVHF bands

® Dr m signl Level: 71048 (depending on RF dongle capabilities)
SNR: 39dB

®e° "‘plyl“ﬁ'[ “0':: & Supports all standard compliant DRM

glenaiadiomond St syncStatus: frame sync aUdiO COdeCS, including XHE'AAC

Spect| - 87.9 MH R
e T ’ “& Browse through Journaline text content

with latest news, sports and weather
updates, programme background
information and schedules, distance
learning / RadioSchooling or travel
information

/e DRM Journaline
=nrod Journaline, in English, India (DRM-FM)

% PremiumClassical
Serious Classical, India (DRM-FM)

Talk Talk

Current Affairs, in Hindi, India (DRM-FM)

80 40 OkHz  +40 +80

Advanced ‘@ Supports EWF (Emergency Warning
Feature) within DRM transmission

oor i swiza (@
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DRM W2401 with WiFi-Hotspot Ly o®
Including Webserver for Journaline Content and Streaming STARWAVES ..?rm

DISTANCE LEARNING WITHOUT INTERNET OR SATELLITE - JUST VIA DIGITAL BROADCAST!

© Works in Rural Areas
© No Tracking/Tracing
© Cost Efficient

STARW AVES NE=

DRM Module Warp-3

DRM Car radio prototype

starwaves.com
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New DRM Receivers — New Opportunities for Brazil

v High-quality, noise-free stereo radio

Multi-channel audio, surround sound
Text information on radio-screen
Colour graphics, photographs

Car Radios, Portables and Desktops

X X X X

Local industry for domestic market and
export can flourish - great for Brazil!

AN

Smartphones integration easy with existing
tuner chipsets in various models
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DRM Smart Radio Benefitting All Listeners

o digital radio for all

radio mondiale

DRM Handbook

www.drm.org

DRM Handbook 5.1

evision 5.

Free download under
handbook.drm.org
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Information and Contacts

.. To access information on Subscribe for free monthly updates:
O D r m specific DRM subjects newsletter.drm.org
o ° @ DbiGITAL radio mondiale type in your browser:
pocket.drm.org

Dedicated India and South Africa pages
india.drm.org www.drmsa.orq

For any inquiries or comments:

Watch the DRM projectoffice@drm.org

Corporate Videos:
videos.drm.org

m DRM Digital Radio linkedin.drm.org

iti : drmdigitalradi drm.
Additional videos on DRM X @drmdigitalradio  x.drm.org
vouTube channel. @ @drmdigitalradio  instagram.drm.org

youtube.drm.org
u @drmdigitalradio  youtube.drm.org
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