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The author is not now connected with any broadcaster, manufacturer or retailer
The existing analog situation
There are high powered (50 kW) ABC transmitters in most Capital Cities
. These transmitters are surrounded by houses, schools and hospitals. These transmitters are causing

· patterning on TV, 

· phones to turn into radio receivers, 

· slow internet (especially broadband) speeds 
· medic alert and security systems malfunctions 
· other affects on various electronic equipment

Digital Radio Mondiale (DRM)

If Digital Radio Mondiale (DRM), is selected, and is added to the above AM sites, the following consequences will occur:

· Not only will ABC radio be heard on the phone, an abrasive buzzing noise will be added by the digital signal being radiated.
· The digital nature of the signals, which are within the spectrum for broadband internet, will appear as data, so the error rate will be much greater than now. This interference may also apply to digital TV, where the TV signal is weak and the DRM signal is very strong.
· The increase in power may, when added to the existing radiation, exceed the 1 V/m field strength specification, for interference around transmitter sites.

· the increase in power may, when added to the existing radiation, exceed the Australian Radiation and Nuclear Safety Agency limits

Eureka 147 Legacy Issues
If/when Eureka 147 transmissions start, there will be decreasing number of people listening to AM broadcasts. This will mean the people residing and trading in areas surrounding the high power AM transmitters above will have to continue to suffer interference.  This will continue until the government determines there are enough digital radios to be able to switch analog off. This is predicted to take 20 years. Towards the end of this period there may be very few listeners, but we will still be suffering interference.
Solution

Convert metropolitan ABC local radio, Radio National and PNN to FM. This will reduce transmission costs because all radio & TV transmitters are on the same site. An FM antenna is on the tower for JJJ & ABC Classic FM. FM transmissions cause less interference problems than AM transmissions.  Where stereo signals are being distributed for the digital radio network, they can be transmitted by the FM transmitters which would be co-sited with the Eureka 147 and the TV transmitters in the relevant coverage areas. 
Do not use DRM in capital cities. 
Now the duration of the change over period is less affected by existing AM interference problems in capital cities.

Remote area coverage

There is competition between Eureka 147 in L band from a satellite and DRM on High Frequency (Short Wave).
HF radio using AM has had almost state wide coverage in WA, NT and Qld. It has been plagued with phasing and fading due to imperfections in the ionosphere (radio mirror in the sky). DRM will overcome the phasing and some of the fading. 
Current broadcasts are listed in http://www.drm.org/livebroadcast/globlivebroadcast.htm HF is any frequency above 3 000 kHz.
There are already receivers capable of HF and MF reception, see http://www.codingtechnologies.com/products/assets/digitalworldtraveller_v2.pdf and http://www.winradio.com/home/g303i.htm (WinRadio is a leading edge Australian research & development company.)
The comparison should also include tests in Northern Australia just prior and during the monsoon season. Reception should include mobile applications as well as fixed ones, particularly homesteads with galvanised iron roofs.

Since nearly all the HF domestic services have been closed down. DRM could be transmitted without an accompanying AM signal making the DRM more reliable because it can use a pair of channels (18 kHz bandwidth) and not share it with an AM duplicate signal. Stereo can also be used along with the transmission of Alternate frequency table. This will mean that the receiver can automatically switch between transmitters including Eureka 147 for the best signal.
HF antennas can now be steered so that the distance can be optimised. This could be used for domestic systems to limit coverage in other countries and maximise signal strength for Australians. 
The results and steering could also be used for Radio Australia.

The announce feature could be used for cyclone warnings etc, where the receiver will recognise the signal is for its geographic area and switch from the main program for the announcement where as the other receivers will not switch.
Regional Coverage

This will be a mixture of program for that licence area and national programming.

Using Eureka 147, an investigation should be made of;

· Single Frequency Networking (This is currently being used in digital TV in the Central Coast of NSW, Newcastle, Dandenong area, etc.). It could be used for repeaters?

· Investigate the possibility of using satellite to mobile receivers at Band 3 & L band. 

	Band 3
	L Band

	13A
	230.784
	LS
	1483.776

	13B
	232.496
	LT
	1485.488

	13C
	234.208
	LU
	1487.200

	13D
	235.776
	LV
	1488.912

	13E
	237.488
	LW
	1490.624

	13F
	239.200
	LS
	1485.488


This would be good for the ABC’s national programs such as Radio National, PNN and some new services. Band 3 channel 13 was selected because it is and will not be used for TV.  A channel will be required for each state. 
Competing Systems

The most important factor is to ensure that there is a supply of receivers at reasonable prices. Since Europe, Canada and parts of Asia are using one or both Eureka 147 and DRM, this should be assured.
Now that there is co-operation between DAB (Eureka 147) and DRM the possibility of a DAB/DRM receiver is real. This is like using an AM/FM radio now. 
After all both of the above systems are using multiple carriers (COFDM) as does out DTV system.

The other systems proposed all have the disadvantage of being compromises.

Conclusion
Select Eureka 147 and DRM where appropriate for Australian Digital Radio.
All radio stations should be in stereo with talk stations restricted to 8 kHz audio bandwidth and general and music stations 16 kHz All radio stations should be in stereo with talk stations restricted to 8 kHz audio bandwidth and general and music stations 16 kHz. If the reverberation around the announcer, whether it is real or simulated, is transmitted to the listener it will make it sound as if you are there.

After all, we want a level playing field.

Alan Hughes
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References:

Transmission Standards from http://www.estsi.org
Eureka 147: Standard 301 400

DRM: Standard 201 908
Eureka 147: http://www.worlddab.org/
DRM:  http://www.drm.org/indexdeuz.htm













































� Wanneroo Rd, Hamersley WA; Sherrifs Rd opp Grazing Av, Reynella SA; Kluver St, Bald Hills Qld; Cnr Kurrajong & Wonga Rds, Prestons NSW; Bonds Rd, Lower Plenty Vic. Use � HYPERLINK "http://www.whereis.com.au" ��http://www.whereis.com.au�  search the above addresses and view the scale of 600 m and 6 km.








� ABA’s Technical Planning Guidelines


“A licensee shall, in consultation with affected parties, resolve complaints of


interference in areas where the received field strength exceeds 1000 mV/m.


Note The ABA is obliged to plan for AM broadcasting services in accordance with the Final Acts of the


Regional Administrative LF/MF Broadcasting Conference (Regions 1 and 3) Geneva, 1975. Additional or


alternative requirements necessary for compliance with the Geneva 75 Plan will be reflected in the LAP ortechnical conditions of the transmitter licence.”





“This is going to be very difficult when the licensee owns all the services.” AH


Maximum Field Strength within the Licence Area


“24. A transmitter shall be sited so that not more than 1 per cent of the total population of the licence area reside in areas with received field strengths greater than 1000 mV/m.


Note Guideline 24 deals with potential interference and/or degradation in receiver performance due to excessive signal levels at the input terminals of the AM radio receiver.”


Interference to other Services


27. “If the operation of a transmitter causes interference to an AM radio service, the licensee must (at the licensee’s own expense) adjust, or fit devices to, the transmitter or the affected receivers, or undertake other measures in order to eliminate or minimise the interference.





28. For the purpose of application of guideline 27, an AM radio service will be afforded protection against interference if:


a) operating within the terms of the relevant LAP or transmitter licence conditions, as appropriate; and


b) is being received within its licence area, national signal reception area or narrowcasting service area, as applicable; and


c)  is being received with median ground wave field strengths equal to, or greater than,  the planned minimum field strength.





29. In addition to guidelines 27 and 28 (which relate to AM radio services), a licensee shall, in consultation with affected parties, resolve complaints of interference to other radiocommunication services where that interference is caused by operation of the transmitter pursuant to the licensee's AM radio broadcasting service.





30. A licensee shall, in consultation with affected parties, resolve complaints of interference in areas where the received field strength exceeds 1000 mV/m.





Note The ABA is obliged to plan for AM broadcasting services in accordance with the Final Acts of the Regional Administrative LF/MF Broadcasting Conference (Regions 1 and 3) Geneva, 1975. Additional or alternative requirements necessary for compliance with the Geneva 75 Plan will be reflected in the LAP or technical conditions of the transmitter licence.”


CMF (Cyclomotive Force) is the number of volts from an antenna of 1 metre in length. It is to be located 1 km from the transmitting antenna, 10 m above the ground. It should occur at 50% of locations at that distance for 50% of the time. 





� General Public Exposure Levels





The Australian Radiation Protection and Nuclear Safety Agency states the following maximum exposure levels to radio frequency radiation. 


Frequency (kHz)�
E Field Strength (V/mRMS)�
H Field Strength (A/mRMS)�
�
�
Time Averaged�
Instantaneous�
Time Averaged�
Instantaneous�
�
600�
86.8�
333�
1.22�
3.80�
�
700�
86.8�
373�
1.04.�
3.70�
�
800�
86.8�
413�
0.911�
3.61�
�
900�
86.8�
451�
0.810�
3.54�
�
1000�
86.8�
488�
0.486�
3.47�
�
Note: These values are for single transmitter sites. On most sites there are 3, of different frequencies. How do the field strengths add? This data has yet to be researched and determined by any organisation.


See also:


Australian Radiation and Nuclear Safety Agency, “An Explanatory Question and Answer Guide to Radiation Protection standard Maximum exposure Levels To Radio Frequency Fields 3 kHz- To 3 GHz ”


The Australian Communications Authority has published “Guidelines On The Assessment Of Installations Against Electromagnetic Radiation (EMR) Exposure Limits” (September 2000) and states as follows:





City�
Call/


Freq�
P


kW�
Call/


Freq�
P


kW�
Call/


Freq�
P


kW�
�
Perth�
6PB 585�
10 �
6WF 720�
50�
6RN 810�
20�
�
Adelaide�
5PB* 972�
2�
5AN 891�
50�
5RN 729�
50�
�
Brisbane�
4PB 936�
10�
4QR 612�
50�
4RN 792�
25�
�
Sydney�
2PB 630�
10�
2BL 702�
50�
2RN 576�
50�
�
Melbourne�
3PB 1026�
10�
3LO 774�
50�
3RN 621�
50�
�
*5PB is not located at Reynella.


ARPANSA - “Radiation Protection standard Maximum exposure Levels To Radio Frequency Fields 3 kHz- To 3 GHz #3,”  12 April 2002
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