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CONTRIBUTION TO  PLANNING APPROACH



1. Introduction

At the IRG 3 meeting, a new Planning Approach has been adopted, based on GTE-2 findings on Planning Approaches 1 and 2. The new Planning Approach is in a way compromise solution, which combines elements from Approaches 1 and 2. Based on these guidelines, GTE-2 further refined new Planning Approach and more precisely defined the technical parameters to be used in re-planning.

A new Planning Approach assumes replanning with assignment of 10 channels grouped in a continuous band for each country in Regions 1 and 3. It also assumes  use of digital emissions with a reference bandwidth of 27 MHz, while protecting notified and existing analogue systems for intermediate period of time.

This document present  possibilities in achieving spectrum efficient transmission using digital approach with  source coding, multiplexing of television programs and adaptation of this digital information to standard transponder with 27 MHz reference bandwidth. Using digital emission for satellite broadcasting systems it is possible to manifold the number of transmitted television programs in one satellite transponder comparing to standard analogue transmission. 



2. Digital Video Broadcasting and MPEG-2

Today many systems used for video distribution and satellite broadcasting use digital video compression and digital modulation. 

A significant reduction of the total data quantity of a digitised TV signal is achieved by picture processing techniques in combination with efficient data algorithms. The picture processing techniques make use of the fact that all television pictures contain a great amount of redundant information (for e.g. spatial, temporal and statistical redundancy). 

Satellite Digital Video Broadcasting (DVB-S) uses MPEG-2 (FIGURE 1) television source coding based on international standard ISO/IEC DIS 13818. The video encoder performs the compression of an input video signal and outputs an MPEG-2 compatible digital bit stream. After that digital signals are multiplexed and adapted to the satellite channel characteristics. 
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The useful bit rate at the output of the programme MUX can be varied between around 1.5 and 15 Mbit/s depending of the type of the source video material and on the particular quality requirements. For Satellite Digital Video Broadcasting with coding using MPEG-2 standard the following bit rates  for the various type of programme are usually obtained:

type of programme�typical bit rates��sport�5 – 6 Mbit/s��movies, news�3 – 5 Mbit/s��cartoons�2 – 4 Mbit/s��The MPEG audio encoder uses a digital compression system which makes use of a psycho acoustic algorithm based upon the characteristics of the human hearing system. The MPEG audio system can achieve a quality which is very close to the compact disc. The system can be used for mono, stereo, or multi-lingual sound as well as for multi- channel audio signals at output data rates between 56 and 384 kbit/s. Some additional information such as teletext, service information, conditional access data and other multimedia data can be transported by MPEG-2 as well.

The video, audio and data streams of one service are combined by a Programme Multiplexer into a Transport Stream. 

Using digital transmission with QPSK + 3 /4 convolutional coding based on DVB standard it is usual to achieve following useful bit rate capacity corresponding to satellite transponder bandwidth :




transponder bandwidth      (at –3dB); (MHz)�Ru – useful bit rate after MPEG-2 MUX (for QPSK + ¾ convol)  �Rs – symbol rate (BW/Rs=1.28)��
27 MHz�29.2  Mbit/s�21.1 Mbaud��
33 MHz�35.6 Mbit/s�25.8 Mbaud��


The most immediate benefit of digital compression is, that it allows many television programmes to be transmitted in the bandwidth required for one analogue programme. Using statistical dynamic distribution of required bitrates in the source coding part, depending on type of the programme, it is possible to achieve transmission of  five to seven television programme channels in the 27 MHz RF channel required for a single analogue programme. 



transponder bandwidth   (at –3dB) �number of analogue TV programmes�number of digital TV programmes��27 MHz�1�5 – 7��A new Planning Approach adopted at the IRG 3 meeting assumes replanning with assignment of 10 channels grouped in a continuous band for each country in Regions 1 and 3. 

Using DVB-S with MPEG-2 coding it is possible to support from 50 to 70 television programmes with equivalent of 10 channels (transponder bandwidth 27MHz) per country. 

With allocating 10 channels to each country in Region 3, only 20 channels out of possible 24 channels would be used at each orbital position, what leads to inefficient use of spectrum.

Therefore we are of opinion that new Planing Approach should also study the possibilities of assigning equivalent capacity between 5 and 10 channels for each country. 

For example the assumption of assigning 8 channels per country  would provide  enough capacity for national television requirements (40 to 56 television programmes). This would give better posibilities for BSS replanning and would enable to achieve better fill factor at each orbital position in Region 3.  



3. Conclusion and suggestion for further actions

From the presented it is concluded that usage of  DVB digital approach for BSS taking existing DVB, ETSI and ISO standards, ensures efficient use of radiofrequency spectrum and manifold the number of television programmes (5-7) transmitted in one satellite transponder comparing to standard analogue transmission.

It is proposed that the IRG encourage the GTE that new Planning Approach also enable performing replanning on the basis of equivalent capacity between 5 and 10 channels for each country (for example 8). This assumption would provide enough capacity for each country, but on the other side would offer more possibility for achieving new BSS Plan and  achieve better orbital fill factor in Region 3 countries.
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