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RFmondialRFmondial

Spin-off of Leibniz University of Hannover, Germany
 DRM Member
 Lead of DRM System Evaluation Group
 DRM Executive Board Member

Products
 Monitoring system for digital broadcasting
 DRM+ modulator/exciter: standard, TX-diversity, SFN
 DRM+ receiver: fixed/floating point software and 

professional Band I,II,III digital frontend
Consulting

 Technology consulting for digital broadcasting
 Scenario analysis for decision support
 Support for transmitter configuration
 DRM/DRM+ test strategy support



DRM/DRM+ contributions from Hannover
i History

DRM
 Field test of DRM for local coverage: field strength, 

mobile and long term measurements.
 Sky wave propagation simulations Sky wave propagation simulations

DRM+
 Worldwide first DRM+ transmission in 2007
 Real-time DRM+ transmitter and receiver setup
 Compatibility test with FM-radio, aircraft and 

emergency servicesemergency services
 Protection ratio measurements for FM disturbed by 

DRM+
 System Evaluation Group lead



DRM/DRM+ contributions from Hannover
O i Ongoing

DRM
 Field test of DRM for local coverage

• Prediction applicability of ITU-R P.1546
DRM+DRM+

 Project together with private regional radio 
broadcasters and Bosch

• Transmit delay diversity and SFN field trials• Transmit delay diversity and SFN field trials
• Mobile reception and coverage measurements
• Business case and content implementation 

 Field test in Band III
 Cross-compliance of Tx / Rx hardware
 DRM+ demonstrator  please see outside DRM+ demonstrator  please see outside















DRM+ field trials
 Simulation results Simulation results



DRM+ field trials
 Field test results Field test results



DRM+ Status
S l i System Evaluation

Baseband cross compliance testsp
 Successfully finished
 Fraunhofer, Bosch, FH Kaiserslautern, Analog Devices, RFmondial, LUH

Fi ld t t ith l TX ( 100W)Field tests with low power TX (<100W)
 Promising results from Hannover and Kaiserslautern 

• Coverage and coverage reliability increased compared to FMCoverage and coverage reliability increased compared to FM
• No impact on other systems (FM, flight security, emergency)
• Higher resistance to interference

 Further activities
• Network planning recommendation for DRM+
• Update of DRM Broadcasters User Manual to DRM+• Update of DRM Broadcasters User Manual to DRM+



DRM+ Status
i h fi ld DRM+ in the field

Europe
 Germany: Ongoing field trials in Kaiserslautern and Hannover incl. Band III
 France: Field trial in Band I in Paris in July, another planned in Band II
 Italy: Preparing field trial in Band I & II in combined mode Italy: Preparing field trial in Band I & II in combined mode

Brazil
 Governmental high power (~3.5kW) field trial currently ongoing in Sao Paolo

R iRussia
 Governmental study analyzing and testing DRM+ (OIRT/Band II)

China
 Preparation of digital strategy 

Further inquiries for Band I and Band II
 Canada Chile Korea Ukraine India Luxemburg Australia Norway Canada, Chile, Korea, Ukraine, India, Luxemburg, Australia, Norway, …



DRM+ Equipment
i i Receiver site

Prototype receiversPrototype receivers
 Fraunhofer, Bosch, FH Kaiserslautern, 

University of Hannover …
Measurement receivers (RFmondial)
Hardware solutions

 Planned for 2009/2010 (Analog Devices, 
Uniwave, ...)

R i d il bl f li iReceiver source code available for licensing 
 Fixed & floating point (RFmondial)

Monitoring System for DRM and DRM+ (RFmondial)Monitoring System for DRM and DRM+ (RFmondial)



DRM+ Equipment
i i Transmitter site

Professional equipment availableq p
 DRM+ transmitter up to 44kW 

for Band I & II
C t tS (F h f )• ContentServer (Fraunhofer)

• Modulator (RFmondial)
• Transmitter (Nautel)• Transmitter (Nautel)

 Other transmitter manufacturers 
show interest

 Linear amplifiers/ exciters for 
Band III

• DAB equipment• DAB equipment



ConclusionConclusion

DRM+ is ready
 Standardization finished
 System evaluation finished
 Test systems available Test systems available

 You are welcome to visit the DRM+ demonstration outside.
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