VSATS

A UNIQUE NAME IN  BUSINESS COMMUNICATION

NOW-A-DAYS   PAPERS,MAGAZINES,TECHNICAL BOOKS AND OTHER LITERATURE ON COMMUNICATION DEAL WITH A SPECIAL WORD CALLED ‘VSATS’ QUITE FREQUENTLY .THIS WORD  HAS BECOME VERY POPULAR IN BUSINESS COMMUNICATION FIELD. LET US TRY TO UNDER STAND WHAT IS SO GREAT ABOUT THIS WORD AND WHAT IS ITS SIGNIFICANCE.’VSATS’ STANDS FOR VERY SMALL APERTURE TERMINALS. VERY SMALL IN APERTURE MEANS VERY SMALL  DIAMETER DISH ANTENNAS AND THIS SIZE MAY BE AS LOW AS 1.8M DIAMETER.VSATS ARE ALSO CALLED’MICROTERMINALS’.THESE ARE A TYPE OF SMALL EARTH STATION WORKING WITH COMMUNICATION SATELLITES. ONE OF THE MAJOR RECENT TRENDS IN THE EVOLUTION OF CURRENT SATELLITE COMMUNICATION SYSTEMING IS THEIR GROWING APPLICATION IN LOW CAPACITY TELEPHONE AND DATA TRANSFER SYSTEM USING SMALL TERMINALS INSTALLED DIRECTLY ON USERS PREMISES .SUCH A SYSTEMS EMPLOY SMALL LOW POWER TERMINALS WHICH ARE CLASSIFIED AS VSAT TYPE STATIONS.

SPECIAL CHARECTERISTICS

1. VSAT TERMINALS ARE OPERATED AS CLOSED NETWORKS FOR DEDICATED APPLICATIONS,EITHER FOR INFORMATION BROADCASTING OR FOR INFORMATION EXCHANGE.

2. VSAT EARTH STATIONS USUALLY EMPLOY WITH A BIT RATE LOWER THAN MBPS.

3. VSAT TERMINALS CAN’T  COMMUNICATE TO EACH OTHER.THEY GENERALLY CAN COMMUNICATE  AMONG THEM ONLY THROUGH A LARGE EARTH STATION CALLED ‘HUB’ STATION.  THE VARIOUS SIZES OF ANTENNA OF A HUB  STATION ARE 7.5M,11M,ETC.

4. THE ANTENNA DIAMETERS OF THE VSAT EARTH STATIONS ARE NORMALLY LIMITED TO 2.4M.IN SOME CASES AND IN SOME SPECIAL CIRCUMSTANCES LARGE DIAMETERS UP TO 5M MAY BE USED.

5. VSAT EARTH STATIONS ARE UAUALLY EQUIPED WITH LOW POWER RF TRANSMITTERS AND THE RF POWER IS LIMITED FOR SAFE LIMITS OF INTERFERENCE.

6. VSATS OPERATE IN C BAND (3700-4200MHZ/5925-6425MHZ)AS WELL AS IN KU BAND (11.7-12.5GHZ/14-14.5GHZ).

7. THESE TERMINALS ARE DESIGNED FOR UNATTENDED OPERATIONS.

APPLICATIONS OF VSATS

DATA TRANSACTION NETWORKS CONSTITUTE THE MOST COMMON CLASS OF VSAT NETWORKS . TWO-WAY DATA TRANSMISSION IS MAIN APPLICATION SOME OTHER APPLICATIONS SUCH AS VOICE,VIDEO AND FACSIMILE MAY ALSO BE PRESENT.HENCE, THESE FACILITIES OF VSATS CAN BE USED IN FOLLOWING AREAS:

1. STOCK EXCHANGE INSTITUTIONS.

2. BANKING SERVICES.

3. DOCUMENT EXPRESS SERVICE.

4.  RETAIL NETWORKS.

5. BOOKING RESERVATIONS.

6. CORPORATE NETWORKING.

7. WEATHER REPORTS.

8. INDUSTRIAL SERVICES.

8. INTERNATIONAL SEVICES.

MOST OF THE VSAT NETWORKS ARE IN PRIVATE USE ONLY AND ARE INDEPENDENT OF LOCAL NETWORKS.VSAT NETWORKS HAVE HIGH RELIABILITY AND LESS DEPENDENT ON WIRELINE NETWORK.ANOTHER IMPORTANT FEATURE OF VSAT NETWORK IS THAT IT HAS A HIGH RATE OF CONNECTIVITY.THIS MEANS THAT SUPPOSE A CORPORATE OFFICE WANTS TO CONNECT ITS 50 SITES IN ONE WEEK,IT CAN BE DONE BUT THE SAME CANNOT BE DONE BY THE WIRELINE.

BASIC PARTS OF VSAT

A VSAT HAS TWO PARTS – OUTDOOR UNIT AND INDOOR UNIT.OUTDOOR UNIT CONSISTS OF ANTENNA REFLOR ,FEED SYSTEM, RF ELECTRONIC PACKAGE AND ANTENNA MOUNT. THE REFLECTROR IS MADE OF ALUMINIUM.SOMETIMES IT IS OFFSET REFLECTOR.IN OFFSET CASE,THE ARRANGEMENT OF FEED IS DONE IN SUCH WAY THAT IT DOES NOT LIE IN THE DIRECTION OF BEAM OF ANTENNA.RF ELECTRONIC UNIT IS CONNECTED TO FEED SYSTEM IN MANY WAYS. IT IS PUT IN A WEATHER PROOF ENCLOSURE .FEED IS CONNECTED TO RF BOX BY A WAVEGUIDE OR CO-AXIAL CABLE.IT SHOULD BE OF SMALL LENGTH. THE OUTDOOR UNIT IS FABRICATED IN SUCH A WAY THAT IT IS ABLE TO WITHSTAND WIDE VARIATIONS IN TEMPERATURE, WIND AND HUMIDITY.

INDOOR UNIT OPERATES IN ACONTROLLED ENVIORMENT. IT HAS DATA/VOICE/VIDEORECEIVERS, MODEMS, CODECS, CONTROL EQUIPMENTS, USER INTERFACE EQUIPMENT. IT HAS ALSO POWER CONDITIONING EQUIPMENTS FOR INDOOR AND OUTDOOR UNITS.

NETWORK CONFIGURATION

VSAT  NETWORKING IS DONE IN TWO WAYS AND EACH METHOD HAS ITS MERITS ADND DEMERITS. FIRST METHOD IS CALLED STAR NETWORKING CONFIGURATION AND OTHER METHOD IS CALLED MESH NETWORKING.STAR NETWORKING USES A BIG HUB STATION THROUGH WHICH VARIOUS VSATS ARE CONNECTED.CONNECTIVITY BETWEEN TWO VSATS  IS POSSIBLE ONLY THROUGH HUB STATION. TRAFFIC SIGNALS ARE PROCESSED AT HUB AND THEN RETRANSMITTED TO SMALL TERMINALS VIA HUB.

ANOTHER METHOD OF VSATS NETWORKING IS CALLED MESH NETWORKING. THIS TYPE OF NETWORKING DOES NOT USE HUB STATION. THIS METHOD IS EXPENSIVE AND COSTLY AND USES EARTH AND SPACE SEGMENT MORE RAPIDLY.

ACCESS TECHNIQUES AND WORKING OF VSAT NETWORK

SMALL TERMINALS  ARE VSATS. BIG TERMINAL IS HUB STATION. IN THE PRESENT DAY TECHNOLOGYMOST OF THE VSAT NETWORKS USE STAR TOPOLOGY. THE HUB STATION PERFORMS TWO TYPES OPF FUNCTIONS. THE FIRST FUNCTION IS TO ACT AS A NETWORK CONTROL CENTRE (NCC) AND OTHER FUNCTION IS TO ACT AS ‘TRAFFIC GATEWAY’. THESE TWO FUNCTIONS OF HUB STATION ALLOWS MORE EFFICIENT USE OF SATELLITE  CHANNEL. BEFORE PROCEEDING FURTHER ONE HAS TO GET ACQUAINTED WITH TWO SPECIAL NOMENCLATURES IN CONNECTION WITH VSAT NETWORKS-INBOUND AND OUTBOUND TRANSMISSIONS.HUB TO VSAT STATION IS CALLED OUTBOUND WHILE VSAT TO HUB IS CALLED INBOUND TRANSMISSION.

THE MOST POPULAR AND PERHAPS MOST  COST-EFFECTIVE ACCESS TECHNIQUE  USED IN PRESENT DAY VSAT TECHNOLOGY IS TDM/TDMA (TIME DIVISION MULTIPLEXING/ TIME DIVISION MULTIPLE ACESS). INFORMATION DATA FROM THE HUB INTENDED FOR  DIFFERENT REMOTE VSATS ARE PUT ON TO A LARGE  CARRIER (LIKE 512KBPS OUTBOUND) USING TIME DIVISION MULTIPLEXING WHICH IS SIMULTANEOUSLY BROADCAST TO ALL VSATS TUNED TO OUTBOUND CARRIER. IN THE OPPOSITE DIRECTION (IN-BOUND,I.E,FROM VSAT-HUB), USUALLY A SINGLE SMALL CARRIER (OF  ANY BIT RATE FROM 56KBPS TO 128KBPS) IS USED THAT CAN BE  ACCESSED SEQUENTIALLY AT PREDETERMINED REGULAR INTERVALS USING TDMA. THIS WAS ABOUTACCESS TECHNIQUE. SO FOR AS THE MODULATION SCHEME IS CONCERNED,THE OUTBOUND CARRIERS NORMALLY USE BPSK(BI PHASE SHIFT KEYING) OR QPSK (QUADRATURE PHASE SHIFT KEYING) WITH HALF RATE  CONVOLUTION  CODING. NORMALLY MAXIMUM INFORMATION RATE PER PORT OF A VSAT IS 64KBPS.

ACCESS TECHNIQUE IN MESH NETWORKING

IT HAS BEEN SEEN THAT STAR NETWORKING OF VSATS USE TWO HOP TRANSMISSIONS. TWO HOP TRANSMISSION MEANS THAT IF A VSAT WANTS TO COMMUNICATE WITH ANOTHER VSAT THE THIS IS POSSIBLE ONLY IN TWO HUBS – VSAT (FIRST) TO HUB AND THEN HUB TO VSAT (SECOND) VICE VERSA.. THIS BECOMES COSTLY IN TERMS OF QUALITY  OF OUTPUT. MESH NETWORKING IS ALSO CALLED HUBLESS TECHNOLOGY AND PROVIDES COMMUNICATION IN SINGLE HOP BETWEEN PARTICIPATING TERMINALS . THE FIXED ACCESS SCHEME OF TDM/TDMA OF STAR TOPOLOGY MAY BE WASTEFUL WHILE DEALING WITH A THIN ROUTE OF CONNECTIVITY . IN SUCH SITUATIONS ADDITION OF DEMAND  ASSIGNED(DA) CAPABILITY WOULD BE MORE ECONOMICAL. A CENTRALISED DEMAND ASSIGNMENT MULTIPLE ACESS (DAMA) PROVIDES BETTER SPACE SEGMENT UTILISATION . THE USE OF DAMA ACCESS TECHNIQUE MAKES IT POSSIBLE TO SET UP SATELLITE CIRCUITS ON CALL-BY-CALL BASIS. IN THIS SCHEME SINGLE CHANNEL PER CARRIER (SCPC) OR MULTI CHANNEL PER CARRIER WHERE SEVERAL TDM VOICE/DATA/VIDEO CIRCUITS ARE PUT ON AN RF CARRIER. BASED ON THIS SUCH VSATS ARE REFERRED TO AS DAMA/SCPC VSATS.

IN GENERAL HUBLESS VSATS REQUIRE LARGER TRANSMIT RF POWERS AND ANTENNAS THAN ABOVE -MENTIONED  STAR TOPOLOGY . THESE FIGURES FOR  ANTENNA SIZES ARE 1.8M OR 2.4M WITH A MINIMUM OF 4W OF RF POWER FOR 64KBPS SINGLE HOP CONNECTIVITY.

REMEMBER SOME TECHNICAL PARAMETERS ABOUT VSAT  NETWORKS

IN KU BAND A VSAT TERMINAL HAS ANTENNAS OF DIAMETER LIKE 1.2M, 1.8M,ETC., WITH TRANSMIT POWER OF THE ORDER OF THE  OF 1W . HUB STATIONS ARE OF THE ANTENNA  DIAMETERS 7.5M, 9M, 11M, ETC, WITH TRANSMIT POWERS OF THE ORDER OF 6-7 WATTS . SIMILARLY,PARAMETERS ARE ALSO AVAILABLE IN C-BAND WITH TYPICAL FIGURES OF ANTENNA   DIAMETER OF 2.4M AND TRASMIT POWER CAPABILITY OF 4-5 WATT. NORMALLY VSAT TERMINALS ARE STANDERDISED AS PER LIMITS OF SPECIFIED ANTENNA INPUT POWER DENSITY AND MAXIMUM SATELLITE CARRIER POWER DENSITY.

VIDEO SERVICE (ONE-WAY/TWO-WAY) VIA VSAT NETWORKS

VSAT NETWORKS MAY ALSO PROVIDE VIDEO SERVICE FROM BUSINESS POINT OF VIEW. IT IS NOT GOING TO PROVIDE BROADCASTING TV QUALITY. BASICALLY BUSINESS TV IS A NON-ENTERTAINMENT  TV SERVICE. IN THIS TV TRANSMISSION TAKES PLACE IN DIGITAL  FORM NOT IN ANALOG FORM. WE KNOW  THAT A FULLY ENCODED VIDEO SIGNAL REQUIRE 45-90 MBPS DATA RATE . IT IS DIFFICULT TO PROVIDE BANDWIDTH FOR SUCH A HIGH BIT RATE SIGNAL IN AN EXTREMELY NARROWBAND SYSTEM LIKE VSAT. IN CONNECTION WITH VIDEO SERVICE IN VSAT SYSTEMS ,VIDEO COMPRESSION TECHNIQUE IS USED AND THIS COMPRESSION CAN BE ACCOMPLISHED AT 1.44MBPS . STILL SLOWER SPEED SYSTEMS ARE AVAILABLE AT 56KBPS. THE ADVANTAGE OF VIDEO SERVICE THROUGH VSATS IS THAT IT CAN REDUCE TRAVEL COST.

SOME ECONOMIC CONSIDERATIONS


THUS WE HAVE SEEN THAT TWO TYPES OF VSAT NETWORKS AVAILABLE –TDM/TDMA AND DAMA/SCPC  VSATS. THE FIRST ONE USES STAR TOPOLOGY . NORMALLY THE COST OF A VSAT TERMINAL (AND ALSO HUB) DEPENDS ON WHAT TYPE OF SERVICE IS REQUIRED. COST OF A VSAT LIES BETWEEN RS. 7 TO 10 LAKHS. THE COST OF A HUB IS FROM RS. 2 TO 4 CRORE.NCC PORTION OF HUB PERFORMS MANY SPECIAL FUNCTIONS LIKE MONITORING AND CONTROL OF TRAFFIC TERMINALS ,NETWORK CONFIGURATION CONTROL,GENERATION OF CALL RECORDS,ETC. THE SATELLITE CAPACITY ASSIGNMENT CAN ALSO BE PERFORMED BY THE NCC OR CAN BE ACCOMPLISHED VIA A DISTRIBUTED CONTROL PROCEDURE.

CONCLUSION

THUS, WE HAVE SEEN THAT VSAT NETWORKS ARE REALLY VERY USEFUL FOR BUSINESS COMMUNICATION. IN ADDITION TO TWO-WAY  COMMUNICATION IT CAN ALSO OPERATE IN BROADCAST MODE AND CAN PROVIDE POINT TO MULTIPOINT CONNECTIVITY. IT CAN PROVIDE VIDEO CONFERENCE SERVICE WHICH MAY BE USEFUL IN BANKING ,MASS MEDIA AGENCY,SALES ORGANISATION,ETC. IT IS EXPECTED THAT IN FUTURE  DAMA/SCPC VSATS MAY BE  MORE POPULAR   THAN TDM/TDMA AND IT IS ALSO HOPED THAT MORE VALUE ADDED SERVICES AND NEWER TECHNOLOGIES MAY APPEAR.
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