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Abstract: A Satellite Communication for VSAT network-Band, and k-band on the study and design for digital satellite communication 
focus of this paper.  Starting from the characterization of satellite propagation channel indifferent application environments (from 
broadcast to fixed terminals, to broadband mobile satellite access), we address payload architecture of VSAT network, C-band, K-band. 
Future C-band GNSS’s including the Global Positioning System. 
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1. Introduction 

 
March 21, 1999 AsiaSat 3S, a Boeing 601HP satellite 
replaced AsiaSat 1 in May 1999, is now serving our global 
[1] clients at the orbital location of 105.5 degrees East. It 
delivers a great diversity of infotainment and thematic 
channels and mobilizes communications across the Asia-
Pacific region with an extensive C-band footprint as well as 
fixed and steerable Ku-beams enabling greater flexibility in 
network connectivity. April 11, 2003 AsiaSat 4, a Boeing 
601HP satellite, is positioned at 122 degrees East orbital 
location that offers excellent 'look angles' over Asia and 
Australasia. Its C-band footprint widely spreads over the 
Asia-Pacific region with two focused Ku-band beams for 
East Asia and Australasia, and a steerable Ku-beam 
enabling greater flexibility in network connectivity [1]. 
 
August 12, 2009 AsiaSat 5, a Space Systems/Loral 1300 
series satellite, is equipped with 26 C-band and 14 Ku-band 
transponders, with a design life of 15 years. A replacement 
satellite for AsiaSat 2 at the orbital location of 100.5 
degrees East, AsiaSat 5’s C-band footprint covers more than 
53 countries. AsiaSat 5 also offers two high-power fixed 
Ku-band beams over East Asia and South Asia. 

2. Why Asiasat 7? 

Asia Sat 7 is a new generation satellite designed to replace 
AsiaSat 3S at the orbital location of 105.5 degrees East. 
Based on the Space Systems/Loral 1300 platform, AsiaSat 7 
will support a broad range of applications for the Asia-
Pacific region, including television broadcast and VSAT 
networks. AsiaSat 7 will carry 28 C-band and 17 Ku-band 
transponders, And a Ka-band payload. Its region-wide high 
power C-band beam covers Asia, the Middle East, 
Australasia and Central Asia, with Ku-band beams serving 
East Asia, South Asia and a steerable Ku beam. AsiaSat 
3S’s one of AsiaSat’s flagship satellites. The launch of 
AsiaSat 7, well ahead of the planned date for AsiaSat 3S’s 
replacement, is a testament to AsiaSat’s continued 
commitment to quality, reliability and uninterrupted 

services. AsiaSat 3S is expected to reach its end of life in 
2014. 

3. C-band Analysis 

A detailed market and user receiver analysis has identified 
two baseline C-band services. A Service with Precision and 
Robustness (SPR-C), with global coverage, and a Public 
Regulated Service in C-band (PRS-C) with spot beam 
coverage over two selectable service areas. The SPR-C 
would provide users with additional robustness, protection, 
and precision for non-security-related critical infrastructures 
and applications for which vulnerability is a threat. In this 
regard, C-band offers the following advantages: no 
spectrum proliferation, smaller signal propagation effects 
from the ionosphere and unintentional interference, and 
higher jamming resistance compared to the L-band for same 
C/N0. As envisioned by the C-band service analysis, the 
SPR-C could support professional satellite navigation in 
situations where L-band signals are degraded and would 
provide additional value-added elements with the navigation 
message, such as clock and tropospheric correction data.  
 

3.1 Satellite Constellation with C-Band 
 
Navigation service requirements such as availability and 
position dilution of precision (PDOP) has a direct effect on 
the configuration of the satellite constellation. 
Consequently, a variety of constellations were analyzed in 
order to find the best solution. The C-band study conducted 
a trade-off analysis of a global and a regional SPR-C 
service. A regional SPR-C would provide continuous 
service over three selected industrial areas. 
 

3.2 C-Band Transmit Power Requirement 
 
For both C-band services, we calculated link budgets in 
order to determine the DC power required at the payload 
level. These will be described later in the end-to-end 
performance section Table 4 shows. 
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be, once free, used by any other overloaded cell in the 
network, and are not bound by bandwidth restrictions like 
those used by the cell. In other words, a satellite that 
provides service for a network of cells can allow its own 
bandwidth to be used by any cell that needs it without being 
bound by terrestrial bandwidth and location restrictions 
[10]. In a word, cooperative communications can be seen as 
a means of achieving spatial diversity without the need of 
using multiple antennas at either the transmitter or the 
receiver [11]. 

7. Satellites for Data 

Latency (propagation delay):  Due to the high altitudes of 
satellite orbits, the time required for a transmission to 
navigate a satellite link (more than 2/10ths of a second from 
earth station to earth station) could cause a variety of 
problems on a high speed terrestrial network that is waiting 
for the packets.  
 
Poor Bandwidth:  Due to radio spectrum limitations, there 
is a fixed amount of bandwidth allocable to satellite 
transmission.    
 
Noise: Radio signals strength is in proportion to the square 
of the distance traveled. Due to the distance between ground 
station and satellite, the signal ultimately gets very weak. 

8. Conclusions 

Satellite communication is the advanced technology now 
and it will be future. In this paper focused the C-band and 
K-band architecture and how does work it is to the earth. 
AsiaSat-7 carries 28 C-band and 17 Ku-band transponders 
that the advantage of AsiaSat-7. It can perform as high 
speed data process on bad weather condition. AsiaSat-7 will 
support a broad range of applications including TV 
broadcast and VSAT networks across the region and there 
C-band navigation system will be upgraded. We need to 
wait till the AsiaSat-7 launch.  

9. Future work 

In order to show the benefits of a future C-band navigation 
in addition to the L-band system used by GNSSs, including 
the Global Positioning System and Galileo, the C-band 
analysis included an architecture study that considered 
likely technology developments through 2020. 
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