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DAB+ is the most efficient multiplex-technology available today

BUT:
This is by far not the best overall solution for regional broadcasters!

Regional broadcasters are very important !
(politicians confirms this very regularly)

Therefore it is important to find a consumer friendly, efficient, evolutionary
and “low cost” radio digitalization procedure for regional “one program
broadcasters” in Europe

Please bear in mind;
» Real world listeners listen to music and content, in a real world environment, not to dBA
« and for the hypo critiques you never can deliver an off dB’s! (or kbs !)

Lets faceit as itis!

We want a good “digital” FM-Quality not really more/not less (and the real audiophiles are
gone from analog radio anyway) and we want no “relevant” damage to the existing listener
base, including our “neighbors”
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Introduction / General remarks / Moti
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FM-Radios are built in, in all new gadgets!
Even in brand new mobile TV receivers.

Sharp, MobileTV Handy iRiver DMB MobileTV

FM Recelving technology
IS everywhere and very
cheap

There will be no more
universal platforms for
radio like fm, but:

Digitalization
of the FM Band
IS a ,, natural“ step!
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HD-Radio Feldversuch Schweiz

CONSULTING FOR CATV AND ELECTRONIC MEDIA

Zweiter Zwischenbericht zu Handen des BAKOM per Dezember 2007

von M. Ruoss, Ruoss AG
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Second interimsreport to OFCOM

Revised Trial Goals, consists now also
International aspects and implementation
rules as well as standardization

Trial Licenses extended till end 2008
- ROBE 88.00, Transmitter Rooterberg

- Krigi 97.10MHz, Translator Luzern
- Mobile 25Watt Licence, any
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HD Radio"

UKW-Digital: «HD-Radio funktioniert.» Fig "4 %4
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Indoor + mobile testing with , Radio Sunshine listeners”

INDOOR TEST AREA | ~ INDOOR TEST AREA II

4500 Watt erp analog, 45 Watt HD

+ 100 Watt erp analog, 1 Watt HD , anprox.

Edge off Coverage , densely populated o - CITY-Center + with a lot of MMN
o ' (Man Made Noise, Electro-Trolley's... .)

TEST &REA

© 2007 swisstopo (JDOB2614) |

Where FM analog is good, HD-Radio is as well !

Typical indoor test receivers: - |“"
-
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What we d!d and what did happen sSin

e Used there own cars

 Additional antenna, for easy
Installation

 Driving all over central Switzerland

Results In brief:

- all test drivers are “enthusiastic”!
about digital robustness

- the Audio quality and the program
choice

- “happy” about fringe reception

 Everybody likes the ,easy to use* of
HD
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HIGH-SPEED-TEST-LOCATION
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Most “technical” arguments “why it does not work in Europe” are in the
meanwhile “passed bye as non issue”:

- audio deviation - audio multiplex power - RDS-AF - Host compatibility
- 100/300kc 400kc European Spacing - robustness of digital operation
- Less programs in the us

The (actual) single biggest issue in “dispute” seems to be +/- 200Khz interferers in
the fringe and overspill area of actual FM networks.

It is difficult to “practically hear” this kind of interferences in the field, in built to “best
practice” FM networks.

In most practical cases, where 200Kc interference can take place, the interfered
signal is already distorted from other analog sources, and often below “acceptable”
receiving conditions.

In the USA there are now 1500 broadcasters on air! Using exactly this kind of
frequency spacing. The overall system limit is there the same as in Europe!

But it seems that this is still not an off prove for Europe!

That’s why we built a complete life multi-interferer simulation:
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Multi interferer Presentation at HD-Radio days Lucerne
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Selected Recelvers for the Multi- Interferer Simulation

B DAB- FM, Philips MCB
b 1] Sanyo DC-DA 1000 —

/|
NS

| (non representative sample, but one each of the Major RX Groups)
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,Good to Bad Receiver” can be easy > 1:1000!
(at 200Kc Distance, New CAR to portable Receivers )

Test Receivers and

Nozema- Study Sample
(17 Receivers)

DAB/FM Radio

Nozema study ref rx , closest to ITU 412-9

Sanyo DC-DA 1000

Sony Ericcsson Cellphone

PROTECTION RATIO [dB]

A
—pg JVC KR1 Car Radio

® |TU 412 -9 min.

F [kH
A KAz Source: BAKOM-Nozema RX-Study 2002, >56dBSNR only
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Almost all lab testing in Europe is done without

background noise! (USA does, as well as in the

Communications Industry!)

The real FM-World looks different! There is

already a lot of background noise! And almost
always interference limited networks and Man made Noise.

« Thereis aneed to know the accurate “European fm-hd-parameters” to
make appropriate decisions on a ,formalistic” basis.

 But lab tests alone, does not give prove of the real world !

* A new set of rules for the digital-anlaog living in the same band, adapted
to todays , real world facts“ is a necessity

Actual Field Trials and Lab Testing is also on ist way in:

- Poland - Ukraine -moreto come soon in ?? Austria .... Berlin ?
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 Hardware receivers becoming software receivers, this makes it
much easier for implementation!

* Thenumber of “Front Ends” and the number of receiving bands
are the predominant cost factors!

* Plenty of receivers in the market at operational start with HD-Radio
in Europe! Also low-cost and mobile receivers!

 Multiplattform-Receivers will become standard

* We only have to take care of the “European Specialties” like RDS-
AF, mains, 100Kc tuning

. , Factory Installed” HD-Radio* will soon become standard for New
Cars

 Very important Tasks/Meetings:

« FDM/DTVP-Workshop "Digitaler Horfunk" am 03. 03.2008 BMWi,
Berlin

 Automotive industrie is also working on common a multiplattform
standard radio receiver plattform

Mobitech CellPhone with Eye Catchers at CES 08 MP-3 Player mit HD-
HD-Radio, samsung Chip Radio, SiPort

! T
.

Single SiPort Chip does it all!
DAB+/FM/HD-Radio/RDS-AF

wilt PR oy
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Support other Field Trials in Europe

 Further study and tests of low cost translators and SFN
boosters (for ON AIR, Tunnels and Cable)

 Final report for OFCOM, before end 2008

 Support for EHDRA on
- ETSI standardization
- Test methods and planning
- “other formalistic hurdles”

e Wish list:
Parallel test on same transmitters, with HD and FM Extra
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The added values of FM-HD Radio™ f

broadcasters

Same frequency and same basic FM-infrastructure
 Additional services possible on the “same frequency”
« Better quality of service in the coverage area

« Backwards compatible with FM (simple communication!)

e Slow evolution with little investment for the broadcaster

« And much more “radio innovations” to come! (tagging, data, CAS,
and more...)
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Summary/Conclusion .................... FM-HD-Radio works!

The operating experience is positiv. Some more work hast to be done

The gap between , works fine in the Field® and , actual theories and
rules“ Has to be bridged.

FM- HD- Hybrid - Mode can be introduced in Europe in the same way as
in the United States, 2009 or a bit later.

The influence and the restrictions to the existing FM receiver universe
(the real “commercial” listeners!) are very minimal

FM-HD-Radio can be the most efficient and economical way to become a

digital terrestrial Radio-Broadcaster in Europe (mainly for one program
broadcasters)
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The sponsors

Gold sponsors
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 Since end of March 2006 Ruoss AG/Radio
‘ Sunshine are running a HD-Radio Field Trial
under ,real live* European conditions.

The Trial is financed through sponsoring
from the interested Industry and with Support
of the Swiss Office of Communications

Bronze sponsors
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Lower Digital
Sideband
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-20dBc

191 OHz 191

HD Radio
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Upper Digital

« Datarate for audio can be split in up to 5 different program/datastreams

(some restrictions apply!)

* Fulldigital mode (long term)




