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	Summary and purpose of document

The document discuss some technical and administrative aspects concerning the use of commercial telecommunication satellite systems on the GTS


ACTION PROPOSED

The meeting is invited to note the information provided in the document

_______

DISCUSSION

THE USE OF COMMERCIAL TELECOMMUNICATION SATELLITE SYSTEMS

The last mile problem

1. Satellite-based telecommunication systems have been extensively used in the GTS for data collection and information dissemination. Examples include the RA IV International Satellite Communication System (ISCS), RETIM 2000/Africa, DWDSAT, MDD, EUMETCast, etc.

2. In some developing countries, reliable Internet access can only be achieved through satellite-based systems and that explain the success of VSATs. 

3. Telecommunication satellites still constitute the adequate response to the strong global need for two-way broadband systems to reliably deliver IP-based services to large numbers of residential subscribers and enterprise users, because the current terrestrial infrastructures do not provide adequate capacity and reach capability. 

4. In some areas satellite based systems are being deployed to provide broadband local-loop services in a competitive way and address the last mile problem.

5. Current implementation of satellite-based systems is occurring in both C band (6 GHz to transmit to satellite and 4 GHz to receive from the satellite) and Ku band (14 GHz and 12 GHz). It is important to note that Ka band (18-31 GHz) may play a significant role in the future. The Ku band has the advantage of using smaller antennas and of not sharing its spectrum with terrestrial microwave systems. On the other hand it is more sensitive to rain and for that reason enough design margin must be included to allow for a certain amount of signal degradation.  In Ku band networks, network designers normally allow 7 or 8 dB of margin above threshold at the receive site with clear sky conditions to provide a link availability in excess of 99.5%. In C band networks much less margin is required, typically about 3 dB, for the same performance expectation, since there is less atmospheric attenuation.  

6. The problem of rain fade at Ku and Ka bands is being mitigated by on board switching and increase of power from satellites. 

7. VSAT networks are characterized by being extremely proprietary, but some success in the standardization efforts is starting to emerge. A very important development in this area is the DVB-RCS access technology that may be a valuable option addressing the last mile problem in a standard way. In fact, the DVB-RCS is emerging as one of the baselines for broadband satellite services in Europe.

8. The global broadband initiative by the International Telecommunications Satellite Organization (ITSO) http://www.itso.int and the Global VSAT Forum http://www.gvf.org for VSAT standardization are important developments addressing those concerns.  

Technical/Administrative Issues

9. Earlier VSATs required big and expensive dishes as well as very expensive Hubs. Recent developments are leading to much smaller and cheaper VSAT terminals, making them attractive for data collection (observation, radar) from remote areas. Modern VSATs are characterized by lower power consumption enabling them to operate with solar panels. Industry is offering today terminals with consumption around 20 watts, targeting a consumption of about 15 Watts in the very near future. 

10. The service availability and reliability represent attractiveness of VSATs. VSAT operators are offering attractive SLA conditions, such as virtual circuit availability of 99.5% averaged over 365 days, Hub availability of 99.9% and VSAT availability of 99.9 % for identical period.

11. Modern design has significantly overcome the adverse effect of long delay transmission impact and has allowed successful use of TCP/IP in satellite circuits. VoIP (Voice over IP) and IP multicast are areas with great potential for development in near future. 

12. When designing satellite-based networks, it is important to notice that satellite operators normally sell carrier power levels that are proportional to bandwidth used.  A well-designed transmission plan is required to address the power/bandwidth trade-off issue involving the amount of space segment bandwidth and the ground station antenna diameter. Not dealt properly, this may lead to significant financial impact. It is important to note that transponder capacity is made available in any bandwidth from 100 kHz up to a full transponder (typical 36 MHz or 72 MHz), in integer multiples of 100 kHz. Typically, a 100 KHz would cost between US$ 6000 to US$7000 per year.

13. Those issues must be addressed from the start of the project. It is fundamental to understand the initial and future requirements of the end-user and optimize the use of bandwidth and power. The lowest cost per unit of bandwidth will not necessarily lead to the most cost effective system. Only after detailed trade-off analysis is performed this may become obvious.

14. When VSAT systems are used in a regional or global environment two other issues become important: a cost-sharing mechanism must be negotiated and local regulatory constraints must be taken into account. Longer term contracts must be sought to achieve cost-effectiveness and durable solutions for all participants.

Conclusion

15. Contrary to what has been predicted few years ago, the massive deployment of fibre optic capacity did not pre-empt the expansion of telecommunication satellite industry.  In fact satellite broadband capacity has increased and the trend indicates this increase will last at least up to the next decade. Price of space segment lease is decreasing as well as the price, size and complexity of VSAT terminals and hubs.

16. Satellite-based telecommunication systems must continue high in the agenda of the expert team. It is very likely that a mix of MPLS and VSATs (for remote areas) will constitute the future transport means for GTS and FWIS.

