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VSAT technology has emerged as a very useful, everyday application of modern telecommunications. VSAT systems can provide a variety of services including broadband communication systems, satellite-based video, audio, Internet and data distribution networks as well as worldwide customer service and support.


VSAT stands for "Very Small Aperture Terminal;" it refers to receive/transmit terminals, installed at dispersed sites and connecting to a central hub via satellite using small diameter antenna dishes (0.6 to 3.8 meter). 
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	                                                                                         VSAT technology represents a cost effective solution for users seeking an independent communications network connecting a large number of geographically dispersed sites. VSAT networks offer value-added satellite-based services capable of supporting the Internet, data, LAN, and voice/fax communications, and can provide powerful, dependable private and public network communications solutions.




Overview of Technology
      The most common VSAT configuration is the TDM/TDMA star network. These have a high bit rate outbound carrier (TDM) from the hub to the remote earth stations, and one or more low or medium bit rate Time Division Multiple Access (TDMA) inbound carriers.
    With its star configuration network architecture, interactive VSAT technology is appropriate for any organisation with centralised management and data processing.
    This configuration has been developed to minimise overall lifetime costs for the complete network including satellite transmission costs. The use of a single high performance hub allows the use of low cost remote VSAT terminals and optimises use of satellite capacity. Even so, in most VSAT networks, the cost of the VSAT terminals usually far exceeds the cost of the hub (typically a VSAT terminal is 0.1 to 0.2% of the price of the hub).
     In a typical VSAT network, remote user sites have a number of personal computers, dumb terminals and printers connected to the VSAT terminal 

which connects them to a centralised host computer either at the organisation's head office or data processing centre. Data sent to the VSAT terminal from the DTEs is buffered and transmitted to the hub in packets.
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This is how a star data, TDM/TDMA VSAT network works using a hub station, usually six metres or more in size and small VSAT antennas (between 75 centimetres and 2.4 metres). All the channels are shared and the remote terminals are online, offering fast response times. 
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However, mesh networks which use capacity on a demand assigned multiple access (DAMA) basis take a different approach. The master control station merely acts as a controller and facilitator rather than a hub through which traffic passes as in a star network. However, these connections take a little time to set-up and thus, mesh/DAMA systems are often equated to a terrestrial dial-up connection.

          There are also mesh systems which use a TDMA access scheme where all of the terminals in a network receive and transmit to the same channel, selecting different time slots because each terminal is aware of what the others have reserved. In the past this type of system has been costly and therefore, reserved for large scale trunking applications, but, more recently, costs have come down considerably and now they can be cost competitive with SCPC/DAMA systems for thin route applications as well.
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           Point-to-point SCPC (single channel per carrier) links are the satellite equivalent of a terrestrial leased line connection. They are usually set-up on a permanent, 24 hour basis and are thus more costly in satellite capacity and less efficient if not used all the time. However, they do support high bandwidths (typically from 9.6 kbps to 2 Mbps) and can easily be used to carry data, voice and even video traffic.

          All other systems are usually a variation on one of the themes described above, either in a star, mesh or hybrid (star and mesh) configuration. Most of the TDM/TDMA manufacturers also offer a mesh product which can be deployed in a hybrid-ised configuration, sharing common components such as antennas and RF units, at a remote site.

TDM/TDMA Connection Set Up
             When the network is established, or when additional remote terminals are added to the network, remote terminal addresses and characteristics (i.e. card fits and port addresses) are entered into a network database which is used as a routing table by the operational system. This database establishes permanent virtual circuits between ports at the user interface of the hub and the ports at the user interfaces of the remote terminals. In those products which permit the dedication of the assignment of capacity on request, or dynamic variable assignment, the database also establishes permanent virtual circuits between the IDU controllers at the remote terminals and the NCC.
This arrangement allows the normal transactional traffic carried by the network to be switched without an individual call set up procedure.
A packet sent by a particular IDU carries addressing information identifying both the source and destination. This allows the hub switch to route the packet to the correct user interface port without additional signalling traffic.
This same procedure is used for intra network signalling to set up assignments for the temporary or permanent assignment of channels to a particular IDU port/hub port pair (for example, telephony or batch data transfers). Call set up information is sent as a transactional data packet as described above, except that the destination address at the hub is the NCC.
Hub Station
        The hub station is usually a relatively large, high performance earth station with an antenna diameter of anything between 6 and 9m. The hub consists of a control centre which manages the network as well as microwave equipment, including an outdoor antenna, for the transmission and reception of signals. A substantial amount of interfacing equipment necessary to support the wide range of terrestrial interfaces required at the hub completes the installation. This equipment is usually mounted in several racks.
         Hub stations are expensive and typically cost upwards of 1 MEuro. Hub stations can be shared between several networks, resulting in a sharing of costs. Two principal options for network implementation can be adopted. Firstly, some very large users will wish to purchase their own dedicated VSAT networks including a hub. Other users will choose to buy or lease the user terminals and to lease access to a hub which will be owned by the system operator.
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VSAT Hub Station Block Diagram

The hub station consists of several main subsystems, except for the antenna these are usually fully redundant with automatic switchover in the event of failure:

 1)  A switch (generally a packet switch) which controls routing between host ports and the modulator and demodulator ports, as well as adding and reading header address information which controls routing to and from individual IDUs.

 2)  One or more modulators which modulate the outbound carriers with the TDM stream generated by the switch (each outbound carrier has a dedicated modulator).

 3)  A bank of demodulators which receive the inbound carriers and extract the data packets and feed them to the switch.

4)  An RFT (radio frequency terminal), which contains:

  a)   The transmit subsystem containing upconverters which change the 70 or 140 MHz IF to the required transmit frequency before feeding it to the High Power Amplifier (HPA). If the hub only uses a single carrier for data it is possible to use a solid state power amplifier (SSPA), otherwise a more powerful Travelling Wave Tube Amplifier (TWTA) must generally be used. Uplink power control is often provided so that the power transmitted by the hub can be increased to compensate for high link attenuation due to precipitation in bad weather.

  b)  The receive subsystem consisting of a Low Noise Amplifier (LNA) with a noise temperature usually between 150 and 175° K (Ku band) and a downconverter to change the received frequency to the IF frequency (70 or 140 MHz).

  c)  The antenna subsystem consisting of a large antenna (6 to 9 m in diameter) on a mount with a tracking system which allows the antenna to follow the satellite as it moves very slightly in the sky. A feed horn is fitted at the focus of the dish to collect the received signals from the antenna and to feed the transmit signals to it.

 d)  An NCC (network control centre) which controls and monitors the operation of the hub and the IDUs in the network.

 5) The primary power subsystem which guarantees the quality and continuity of the power supply for the hub. It typically contains power switching, an uninterruptable power supply with a large battery bank and a diesel generator.

Remote Terminals
       In contrast to the hub station, the remote terminals are much simpler. To minimise total system costs, VSAT networks are designed to have a single expensive hub and a large number of much smaller remote terminals.
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VSAT Remote Terminal Block Diagram
Remote terminals consist of: 

 1)  A dish antenna, generally 0.55 to 2.4 m in diameter (though larger dishes are sometimes required), which can be wall, roof or ground mounted.
 2) The antennas are usually offset-fed parabolic dishes, although larger dishes tend to be centre-fed. Recently, to gain higher performance (in particular sidelobe performance) dual reflector, Gregorian designs have started to become common. Several different materials are used for the dishes with spun aluminium, steel, fibreglass and reinforced plastic being the most popular.

 3) An outdoor unit, which contains the microwave electronics for the terminal. This is usually the size of a shoe box, but it may be much smaller. If the ODU is large it is normally supported on the antenna mount behind the dish. Smaller ODUs can be attached directly to the rear of the feed assembly in front of the dish. The outdoor unit is usually all solid state with GaAs FETs used in the Low Noise Receiver and the High Power Amplifier. LNA noise temperatures are typically in the range 190 - 225° K (Ku band) and HPA output powers are usually in the range 0.1 - 6 W (Ku band).

                                                            1
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