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Question 11/2: 
Examine digital broadcasting technologies and systems, including cost/benefit analyses, assessment of demands on human resources, interoperability of digital systems with existing analogue networks, and methods of migration from analogue to digital technique

STUDY GROUP 2
SOURCE:
ASIA-PACIFIC BROADCASTING UNION

TITLE:
ABU TASK GROUP (P2) ON DIGITAL SOUND BROADCASTING

_____

The Asia-Pacific Broadcasting Union decided to apply an integrated approach in addressing the DSB studies so that comprehensive guidance could be provided to the members.  Consequently, at the 1997 meeting the ABU Engineering Committee established a Task Group (P-2) on “Digital Sound Broadcasting studies within the ABU”. The Terms of Reference of the Task Group are:

To prepare a comprehensive report on DSB addressing the total system–source to reception — covering relevant aspects of the available system choices and implementation strategies, including:

· Summaries of system tests conducted by ABU members and others

· Characteristics of available systems and their implications for broadcasters.

The Group consists of :

Mr. K.M. Paul, AIR (Coordinator)

Mr. Peter Kepreotes, ABC

Mr. Xie Jinhui, RTPRC

Mr. Shinil Chung, KBS

Mr. Toru Kuroda, NHK

Mr. Yong Wui Pin, RCS

The Task Group provided an interim report to the 1998 meeting of the ABU Engineering Committee. A draft of the final report has now been completed and is being coordinated within the Group. It is expected that the report will be distributed to all ABU members by March 2000, possibly earlier.  

The contents of the 87 page report are listed in the Annex.

Draft ABU Report on DIGITAL SOUND BROADCASTING (DSB)

CONTENTS














PAGE No.

1. INTRODUCTION







1
2. WHY DSB?









3
2.1 Importance of Digital Technology





3

2.2 Limitations in analogue broadcasting





3

2.3 Features of DSB







3

2.3.1 Delivers high quality audio






3

2.3.2 Overcomes the effect of multipath fading




4

2.3.3 Minimises the effect of frequency selective fading



4

2.3.4 DSB is multi efficient







4

2.3.5 Capable of providing Multimedia Services




5

2.4 Necessity to keep pace with technological changes



5

3. DSB SYSTEM REQUIREMENTS AS ENVISAGED BY ITU-R

6
4. TERRESTRIAL-DSB SYSTEMS





8
4.1 Eureka-147 System (System A of ITU-R)




8

4.2 BST-OFDM System of NHK, Japan





13

4.3 IBOC System of the USA






13

4.3.1 FM-IBOC (USA Digital Radio)





13

4.3.2 FM-IBOC (AT&T/Amati)






14

4.3.3 FM-IBAC/IBRC







15

4.3.4
IBOC-present status







16

5. WORLDWIDE T-DSB PROPAGATION EXPERIMENTS


17
5.1 Introduction









17

5.2 Canada










17

5.2.1
Coverage constraints and solutions for hybrid system in L-Band


17

5.2.2
Indoor reception measurements in L-Band




18

5.2.3
Wideband channel characterisation measurements at 1.5 GHz


19

5.3
China











19

5.4
E.B.U. Countries







19

5.4.1
Man-made noise







19

5.5
Finland










21

5.6
Germany









21

5.6.1
Internal network gain in a single frequency network



21

5.6.2
Standard deviation of measurements





22

5.6.3
Coverage measurement along a long distance route



22

5.6.4
Building penetration loss






22

5.7
India











23

5.7.1
Coverage area of DAB transmitters





23

5.7.2
Ignition noise








23

5.7.3
H.T. power lines in proximity of receiver




23

5.7.4
Location probability of DSB signal





24

5.7.5
Polarisation discrimination






24

5.7.6
Antenna height gain







24

5.7.7
Gap fillers









25

5.8
Netherlands









25

5.8.1
Building penetration loss






25

5.9
UK measurements







25

5.9.1
Coverage of individual transmitters





26

5.9.2
Coverage of the full network






26

5.9.3
Building penetration loss in VHF/UHF bands




26

6. CHOICE OF FREQUENCY BAND





28
6.1 VHF Band I









28

6.1.1 Man-made noise







28

6.1.2 Propagation factors







28

6.1.3 Hardware constraints







29

6.2 VHF Band II









29

6.3 VHF Band III








29

6.4 UHF Band IV/V







29

6.5 L-Band










30

6.6 Conclusion









30

7. DSB SERVICE PLANNING






31
7.1
Basic Criteria for DSB Service Planning




31

7.2 Interference Considerations






32

7.3 Protection Ratios







32

7.4 Basic Planning Parameters






33

7.4.1 Minimum wanted field strength when using


the ITU-R Rec. PN-370 propagation prediction model



33

7.4.2 Location and time percentage requirements




33

7.4.3 Receiving antenna height gain correction




34

7.4.4 Minimum wanted field strengths to be used for DSB planning


34

7.5 Special planning features






35

7.5.1 Building penetration loss






35

7.5.2 Polarisation









35

7.5.3 Propagation factors influencing the choice of polarisation


35

7.5.4 Beam tilt









35

7.5.5 Beam shaping








35

7.6 Man-made noise







35

7.7 Planning of DSB Services






36

7.7.1 T-DSB transmitter network structures





36

7.7.2 Definition of distances







36

7.7.3 A single transmitter case






36

7.7.4 An Example on calculation of coverage radius and re-use 


distance for DSB single transmitter case




37

7.7.5 Factors influencing the re-use distance





39

7.7.6 Re-use distance between two SFNs carrying different






Programmes









40

7.8
Computer planning methods






42

7.9
Gap fillers









42
8. DSB BELOW 30 MHZ






46
8.1 Digital Modulation Systems






46

8.1.1 VOV/JPL System







47

8.1.2 T2M System









49

8.1.3 Thomcast’s Skywave-2000






51

8.1.4 IBOC of USA Digital Radio






52

8.1.5 CCETT (France) COFDM System





53

8.2

DRM for a common World Wide Standard




54

9. SATELLITE-DSB SYSTEMS INCLUDING FIELD





EXPERIMENTS







56

9.1 Introduction









56

9.1.1 ITU-R System-A







56

9.1.2 ITU-R System-B







56

9.1.3 ITU-R System-D







56

9.1.4 Digital System-D with Terrestrial MCM Extension



57

9.2 BBC Experiment with System-A in L-Band




58

9.2.1 Transmission Parameters and Experiments




58

9.2.1.1 Modes











58

9.2.1.2 Transponder Input/Output Characteristics




58

9.2.1.3 Link Margin for Fixed Reception





59

9.2.1.4 Mobile Reception







60

9.2.1.5 Reception with Portable Receiver





60

9.3 Australian Experiment with System-A in L-Band



60

9.3.1 Transmission Parameters and Experiments




60

9.3.1.1 Satellite










60

9.3.1.2 The Transmission and Reception System




61

9.3.1.3 Experiments









61

9.3.2 Conclusion









62

9.4 Indian Experiment with ITU-R System-A in S-Band



62

9.4.1
Conclusion









63

9.5 WorldSpace Experiments in L-Band





64

9.6 Conclusion









65

10.
DSB RECEIVERS







66
10.1 Terrestrial Digital Radio Receivers






66

10.1.1 Eureka-147 System







66

10.1.2 AM and FM IBOC Radio Systems





68

10.2 Satellite Digital Radio Receivers






68

10.2.1
WorldSpace system







68

10.2.2
Eureka-147 S-DAB







70

10.3
Receivers by Philips Eindhoven





70

10.3.1
Philips DAB-452 test receiver






70

10.3.2
Philips DAB-752 professional receiver





70

10.4
New Era in the Availability of Consumer DSB Receiver


71

11.
COUNTRY-WISE GLOBAL STATUS OF DSB



72
12.
T-DSB versus DVB-T







83

13.
IMPLEMENTATION STRATEGIES




84

13.1 Introduction









84

13.2 Asia-Pacific Region – A wide ranging nations




84

13.3 Selection of Technology






85

13.4 Suitable Frequency band for DSB





85

13.5 National Spectrum Planning






85

13.6 Acquaintance with the technology





85

13.7 Pilot service









86

13.8 DSB – Awareness







86

13.9 Simulcasting









86

13.10 Production of New Programmes





86

13.11 Value added services







87

13.12 Listeners survey







87

13.13 International efforts







87

13.14 Conclusion









87

__________

P:\STG\2STUPER\SG2\RGQ11\2000\DOC\002V2E.doc 
21.03.00
P:\STG\2STUPER\SG2\RGQ11\2000\DOC\002V2E.doc

