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INTRODUCTION

' | only can highlight a few and the most common findings of the

different trials.

A Therefore it is recommended to read some of the detailed
report to get a more complete picture.

Download: http://www.ehdra.eu/ehdradocuments/index.php
Credentials: ID: hdradio PW: ehdra

A For distinctions between field, laboratory, theories,
standardization and regulation aspects, see separate
presentation later in the day (12.10 hours)

A This presentation will focus on the German and Swiss trials,
because there the most investigations and the most critical

ISSsues wheretested.( I n some European countries
Radi o | mpl ementationo and in some countr.i
and part of Italy)
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; HD-Radio~ field trial in Germany 1. Dec. 2007 - 29. Feb. 2008

Trial conducted by: I'FK J LR SyStemS' X B

A The operational frequency of Radio Regenbogen has 3 critical

neighbors from other broadcasters at 200Kc difference (Goppingen,
Klassik Radio 103.0Mc, Pfaffenberg, Antenne Bayern 103.0 Mc and
Schwabisch Hall, Radio Ton 102.6 Mc).

In addition to the 200Kc neighbors there is also 102.9 Bamberg
and 102.5 Mc Feldberg/Taunus considered critical for interference
from the HD Radio signal.



lo~ field trial in Germany H.D Radio
oo 0] curopen liance

r situation and measurement locations

Pfaffenberg 103.0 OBB + RPM 2000
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dio~ field trial in Germany 1. Dec. 2007 - 29. Feb. 2008

F?ADIDJ

ducted by: ))”'FK 'rF . -Systems. . //_

fi
Baden-Wiirttemberg

|REGENBOGEN

tused frequency of Radio Regenbogen has 3 critical neighbors
other broadcasters at 200K c difference (Goppingen, Klassik
103.0Mc, Pfaffenberg, Antenne Bayern 103.0 Mc and Schwabisch Hall,
Ton 102.6 Mc).

dition to the 200Kc neighbors there is also 102.9 Bamberg
102.5 Mc Feldberg/Taunus considered being critical for
ference from the HD Radio signal.

ng impairments on these frequencies was expected/feared.

efore, extreme precautions with a lot of theoretical analysis
fileld measurements (including BOS/VOR/ILS) took place
re the HD Radio signal could be switched on.

dard hybrid multicast mode, with high level combining were
. 45 000 Watt erp analog, 1% digital injection
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observations and results

sive field measurements and reporting was done on this
ield trial.
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e field measurements by Mobile field measurements by
EDIA BROADCAST Ruoss AG

Method | (RPM 2000)

AR ound
% Piiaiy
oy LIGENTENG

\ l/MEDIA
. BROADCAST

f-"’\..(ﬁ‘-‘.ﬂ\mm

RPM 2000 EINSTELLUNG

A Real Time Spectrum
+/- 400 kHz

ca. 60 dByVIM

A Listening Audio samples

A 2 Rx with/without Diversity

Messung Strecke Schwabisch-Hall nach Kirchberg und Kupferzell
Or

t, 102,6 MHz isch Hall, Radio Ton
Method Il OBB
Eingesetzte Messtechnik A A Signal Quality RF Level dBp/m
N === Very Bad =
Die mobilen Messungen wurden mit folgender Ausristung - = B::!y ’ ::s 3 31
durchgefihrt: | | power v’ m=m Sufficient -—y7 - 47
1| ot T = Good 48 -53
- Messiwagen VW T4 ] o Wery'nod 54-59
- Messempfanger RhodeASchwarz ESVB22 20-2050 Mz l D -es
(Festrepege) —_—
~ Blaupunkt Woodstock (subjektiver Hareindruck) . : p—— ] a5
~ Bordrechner mit Rhode8Schwarz Software zur o H' ”"W""’““”' J a6 -5 - 255
Messdatenerfassung + Wegstrecke et % ' 2

- GPS-System Trimple zur Koordinaten und Hohenbestimmung
- Messantenne Kreuzdipol Fuba GAAG42 , 70cm Uber dem
Fahrzeugdach

Subjective quality measurement
ort MEDIA BROADCAST based on the 5 point CCIR scale

+DVD, M. Lamer \\VJ
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f observations and results

nsive field measurements and reporting was done on this
field trial.
ective testing was made in expected most critical areas

e to analogue interferers and multipath all these testing has not
gradation by the HD Radio OFDM Signals. 2 examples:



mary of observations and results H"

ple | : Coverage Area Antenne Bayern, Pfaffenberg 103.0Mc

Eres. e S N e N el 7R SRV Erlenbach- Weilbach

A _ /1 | k73 B IS M~ Field strength >54dBuV /M,
reduced Quality due to multipath ,
receivers switch to mono

Weilbach Amorbach

Field strength < 54dBuV/M + strong
multipath, even noticed with mono,
no coverage

Amorbach - Mudau :
Low field strength + multipath, no
coverage

In some small areas a mixture
between 100kc analog interferer and
the HD-OFDM sideband can be
noticed (depending on receiver)

xpected interference by the HD Radio OFDM Signal were not noticed because of

m of all other existing quality degradations (adjacent analog interferers multipath, low
ength)
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.
Example II: CED) R

Comparison Static (10m) to dynamic (OBB) measurement with HD ON and HD OFF

‘@ Biuhlerzimmern
# \ Signal Quality
LAY

~ '\a@ Ramsbach == Very Bad

=== Bad

=== Sufficient

== Good
Very Good

Q = Coverage OK
Q = Coverage not OK

@ © Tlangental
=

Sulzdorf
Hessental

Hessental

HD off Samples taken EAST of Schwabisch Hall HD on
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f observations and results

nsive field measurements and reporting was done on this
field trial.

ctive testing was made in expected most critical areas

e to analogue interferers and multipath all these testing has not
gradation by the HD Radio OFDM Signals. 2 examples:

verage throughout the licensed area where good, with
rse than FM reception in the overspill area and deep indoor.
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Overview of digital coverage on 102.8 Mc

conducted by LFK
S EEEE T -

- Black Line =
License Area

Regenbogen

H)) Radio

m european alliance

In the license area the
HD-Radio coverage is
good to excellent

Map does not contain
any deduction for
building penetration
loss and does not
show blending zones
for HD 1

| Where FM-Stereo

indoor is good, FM-HD
Is good as well ,same
experience as in Switzerland

FM-Mono-reach is

better than HD2-3 (no
blending)

Where HD is off within
license Area, the FM
Quality mostly is bad
to very bad
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ry of observations and results

extensive field measurements and reporting was done on this
nical field trial.

subjective testing was made in expected most critical areas

Iy due to analogue interferers and multipath all these testing has not
ndegradation by the HD Radio OFDM Signals. 2 examples:

alcoverage throughout the licensed area where good, with
piworse than FM reception in the overspill area and deep indoor.

e so far very pleasing results from the field cannot hide the fact that
D Radio is not compatible and inadmissible formally, based on the
t ual As e(GE8d)fandrloM refarénce-test point measurements
S some incompatibilities (see afternoon PPT)

cond field trial was conducted by Radio Regenbogen (Nov-Dec. 2008).
lal attention was on the acceptance of (additional) content-offers, on the subjective
tion impressions of the analogue and digital emission of the main program as well
the quality of the In-house reception.

Xt trial in the same area (work in progress) has the goal to switch all
ant neighbors of 102.80Mc to HD Radio operations at the same time.



Field trial in the Ukraine, Kiev Radio’
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Radiotechnology was carried out in Ukraine since 2006

summary of findings and comments: (mainly from the
Administration) .

| PO Dyup o

A Practical investigation of FM station analog reception * ..
with 200 kHz frequency separation from HD Radio *«
transmitter have shown the absence of subjective £
deterioration of received analog signal quality while the -
Interference from digital HD Radio subcarriers has '
been expected.
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; AField testing and studies of planning criteria of HD

AThus, the main challenge of HD Radio technology
Implementation is not the technical problem of
planning. It is the regulatory problem of discrepancy of
HD Radio signal raster and ETSI EN 302 018 raster that
was approved for FM broadcasting planning in Europe.

Alt is recommended to reconsider the protection ratios
that are defined in recommendation ITU-R BS.412-9.

AHD Radio technology system can be implemented in
Ukraine in case of development and approval of

appropriate criteria for planning of digital and hybrid
systems.
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ucted by Towercast in conjunction with the NRJ Group in the
, In Standard hybrid multicast mode

itical set up with the critical 200 Kc distance between 2 HD
nals and an analog-only FM signal was chosen.




Isting transmitters of
(97.80 Mc) and Radio FG
c), 4 000 Watt erp each,
graded to HD Radio
operation.

est goal: interferences
existing FM program
(98.0MHz 4000 Watt erp)

ITU R 412-9 planning
rds, the theoretical
ation shows overlapping
with expected partial
Interference from the
dio signal

he recommended (ITU)
to analog 200 Kc

tion is not respected in
twork.

| 100Kc analogue

rers (97.9Mc Etampes,
uillet, Rouen, Fontainbleau
,AMc Charters, Epernay )
Ing up to the dense
rence situation
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trial in Paris, France 2006 H-D Radio

Peonducted by Towercast in conjunction with the NRJ Group
e Paris area, Standard hybrid multicast mode

ery critical set up with the critical 200 Kc distance between 2
Radio signals and a analog only FM signal was chosen.

ording to the engineers who were running the field-tests, they
e very pleased with the absence of audible interference

ated by the two 200 kc neighbors with the HD Radio signal on
ell with the digital coverage of the two HD-transmitters.

hat time in this configuration, only car radios where used for
ting, and no extensive indoor testing has taken place.

official publication of the results were made, and according to
ercast and Radio NRJ sources, the project was stopped

ause of the new media political orientation towards DMB
ndation of the GRN, Groupement pour la Radio Numerique).
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rRadio . .
RMF Warsaw 90.60 mc (low power ~ BARIS HD Radio w Warszawie
n in Warsaw) together with Radioarts iy [ iy s e
onducted a FM HD Radio field trial in
rst quarter of 2008.

ard hybrid operation with multicast
els where used on 87.5 Mc with
tt erp.

terference from neighboring stations,
ood digital coverage were reported,
0 public report about the results is
ble.

er trial with higher power level is in
ration




in ROMANIA, BAJA MARE D) Radio®
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broadcast company Primatelecom made a 2 day field
onstration of the FM HD Radio technology in Baja Mare,
ania on 23./24. October 2008.

St- transmitter on a tower located downtown Baja Mare
used for the test on 96.9 Mc, in standard hybrid multicast
de.

bers of the Romanian regulatory bodies, the National
hority for Communications of Romania and members from
National Audiovisual Council as well as a lot of radio
adcasters were in attendance of the practical

onstration.

net result of this demonstration is that the regulators,
e skeptical, were then willing to permit a minimum six
nth trial in the capital city, Bucharest, where full results
be expected in the performance of the system.

field trial in Bucharest has started mid September 2009
96.9 Mc Gold FM

re are plans to move to another frequency soon , for
ing of different hybrid constellations

ort expected next Spring
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est running trial in Europe, 3 years +!
al license was twice extended, expires Dec. 31st 2009

l 0O Sunshinebs main tr
Watt erp, high level combined.

e beginning standard hybrid mode, with 2

lonal programs with a total of 96 kbs for the
. where used. Focus on interference to the
bors

er extended hybrid
lator in Lucerne (97.1 Mc) was added. ’

| versus analogue coverage is good.
ples:




d trial in Switzerland

al/analog coverage and overspill of 88.0 Mc

HD Radio coverage
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t al Amobil ed coverage within the FM cov
nt to good.

t al coverage in overspil/l depends main
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t running trial in Europe, 3 years +!
license was twice extended, expires Dec. 31st 2009

O Sunshineds main tr
att erp, high level combined.

eginning standard hybrid mode, with

lonal programs with a total of 96 kbs for
10, where used. Focus on interference to
bors

f extended hybrid mog
or in Lucerne (97.1 Mc) was added.

ersus analogue coverage is good.
es:

and mobile testing with listeners
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Id trial in Switzerland -D) Radior

oor + mobile testing with Radio Sunshine listeners S FTEHIID

oor testing with listeners Mobile testing with listeners
adio Sunshine of Radio Sunshine

A Used there own cars
INDOOR TEST AREA |

4500 Watt erp analog, 45 Watt HD

Extra window
antenna

A Additional antenna, for
easy installation

A Driving all over central
Switzerland

Results In brief:

elected Households in 2 Areas _ all test drivers are
Afent husi astico!
digital robustness,

here FM analog (stereo min) is good, HD
adio is as well!

- the Audio quality and the

here FM is critical or not good (mono only) program choice, and

D does not work , (deep indoor)
-Ahappyo about

Typical indoor test receivers: reception

AEverybody |
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