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SATELLITE COMMUNICATION LECTURE NOTES
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Lecture: 1



Principles of satellite comm.



Evolution and growth of comm. satellites
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Synchronous Satellite
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Lecture 2 Satellite frequency allocation and band spectra
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Lecture 3 Advantages of satellite communication
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Lecture4
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Lecture 5 MODEM A modem (modulator-demodulator) is a device that modulates an analog carrier signal to encode digital information, and also demodulates such a carrier signal to decode the transmitted information. The goal is to produce a signal that can be transmitted easily and decoded to reproduce the original digital data. Modems can be used over any means of transmitting analog signals, from driven diodes to radio. The most familiar example is a voice band modem that turns the digital data of a personal computer into modulated electrical signals in the voice frequency range of a telephone channel. These signals can be transmitted over telephone lines and demodulated by another modem at the receiver side to recover the digital data. Modems are generally classified by the amount of data they can send in a given time unit, normally measured in bits per second (bit/s, or bps). They can also be classified by the symbol rate measured in baud, the number of times the modem changes its signal state per second. For example, the ITU V.21 standard used audio frequency-shift keying, aka tones, to carry 300 bit/s using 300 baud, whereas the original ITU V.22 standard allowed 1,200 bit/s with 600 baud using phase shift keying. A satellite modem or sat modem is a modem used to establish data transfers using a communications satellite as a relay. There is a wide range of satellite modems from cheap devices for home internet access to expensive multifunctional equipment for enterprise use.A "modem" stands for "modulator-demodulator". A satellite modem's main function is to transform an input bit stream to a radio signal and vice versa. There are some devices that include only a World Institute Of Technology 8km milestone ,Sohna Palwal Road , NH-71 B ,Sohna , Gurgaon ,Haryana. Website : www.wit.net.in
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demodulator (and no modulator, thus only allowing data to be downloaded by satellite) that are also referred to as "satellite modems". These devices are used in satellite Internet access (in this case uploaded data is transferred through a conventional PSTN modem or an ADSL modem



CODEC
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Lecture 6:



Unit2: Communication satellite design link General link design equation:
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Consider a transmitting source, in free space, radiating a total power Pt W uniformly in all directions. At a distance R m from the source, the flux density crossing the surface of a sphere with radius R is given by F = Pt / 4 πR2 If the transmitting antenna has a gain Gt , Then the flux density becomes F = Pt Gt / 4 πR2 Where Pt Gt is called the effective isotropically radiated power. If the receiving antenna has an effective aperture Ae , then power received by the receiving antenna is Pr = Pt Gt Ae / 4 πR2 W Gain and area of an antenna are related by G = 4 π Ae / λ 2 where λ is the wavelength at the frequency of operation. Hence Pr becomes, Pr = Pt Gt Gr/ ( 4 πR/ λ 2 ) W World Institute Of Technology 8km milestone ,Sohna Palwal Road , NH-71 B ,Sohna , Gurgaon ,Haryana. Website : www.wit.net.in
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This expression is known as the link equation. In decibel terms, Pr = EIRP + Gr - Lp



Where Lp = ( 4 πR/ λ 2 ) is the path loss which accounts for the way energy spreads out as an EM wave travels away from a transmitting source in three-dimensional space.



More generally, the link equation would be Pr = EIRP + Gr - Lp – La - Lra - Lta dBW Where La is the attenuation in atmosphere Lta is losses associated with the transmitting antenna Lra is losses associated with the receiving antenna
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Lecture 7 and 8 System noise temperature,C/N and G/t ratio
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/N=PrG/KTsBG C/N= Pr/ KTsBG Where Ts representsthe several sources of noise in the receiver in the form of system noise temperature. Let Rf amplifier ,downconverter,IF amplifier by noiseless units with their respective equivalent noise temperature as Trf,Tm,Tif.Gr,Gm,Gif be the gains. Pn =Gif K Tif B + Gif Gm K Tm B + Grf Gif Gm K B (Trf+Tin) Pn= Grf Gif Gm[KTifB/GifGm+KTmB/Grf+kB((Trf+Tin) Pn = Grf Gif Gm K Ts B Final equation that we will get World Institute Of Technology 8km milestone ,Sohna Palwal Road , NH-71 B ,Sohna , Gurgaon ,Haryana. Website : www.wit.net.in



E-mail : [email protected]



KTSB=KB[Trf+Tin+Tm/GRF+Tif/GmGrf Ts=[Trf+Tin+Tin/GRF+Tif/GmGRf) C/N=PTGTGR(λ/4πd)2/KTSBLA



(C/N0) = 10logPTGT-20log (4πd/λ)+ 10log(GR/TS)-10logLA-10logK In the above equations GR/TS represents a ratio (dbk-1)that can be used to specify the quality of an earth station.This GR/TS is called figure of merit.



Lecture 9: Atmospheric & Ionospheric effects on link design
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Lecture 10: Complete link design
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Lecture11: Earth Station parameter .



.



Here d is the range between transmitting and receiving anteena.The antenna parameters such as its diameter D and antenna beam width Θ3DB affect the C/N0 as these are linked to the gain by expressions given by G=ŋ



.



G=ŋ
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Where ŋ is the antenna efficiency. The satellite antenna beam width is determined by the required earth coverage. for a given earth station diameter DES, ŋ ŋ



where ŋ and ŋ are the effeciencies of transmmiting and receiving anteenas respectively.However ,if earth satation anteena beamwidth is fixed,C/N0 is given by: ŋ !



()*+, ,-.(/0*1 23*42
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*
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01 5,(2,2 40/3 6*4 %,5-.,1 0,2.



In the case antenna diameter DSAT and DES are given ,the expression for C/NO reduces to
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Baseband signal:



FDM techniques
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Lecture 13: S/N and C/N ratio in frequency modulation in satellite link
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Lecture 14



S/N ratio in FM with multiplexed telephone signal In satellite link
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Single channel per carrier Single channel per carrier (SCPC) refers to using a single signal at a given frequency and bandwidth. Most often, this is used onbroadcast satellites to indicate that radio stations are not multiplexed as subcarriers onto a single video carrier, but instead independently share a transponder. It may also be used on other communications satellites, or occasionally on non-satellite transmissions. In an SCPC system, satellite bandwidth is dedicated to a single source. This makes sense if it is being used for something like satellite radio, which broadcasts continuously. Another very common application is voice, where a small amount of fixed bandwidth is required. However, it does not make sense for burst transmissions like satellite internet access or telemetry, since a customer would have to pay for the satellite bandwidth even when they were not using it.Where multiple access is concerned, SCPC is essentially FDMA. Some applications use SCPC instead of TDMA, because they require guaranteed, unrestricted bandwidth. As satellite TDMA technology improves however, the applications for SCPC are becoming more limited. Advantages •



simple and reliable technology



•



low-cost equipment



•



any bandwidth (up to a full transponder)



•



usually 64 kbit/s to 50 Mbit/s



•



easy to add additional receive sites Disadvantages



•



inefficient use of satellite bandwidth for burst transmissions, typically encountered with packet data transmission



•



usually requires on-site control



•



When used in remote locations, the transmitting dish must be protected. World Institute Of Technology 8km milestone ,Sohna Palwal Road , NH-71 B ,Sohna , Gurgaon ,Haryana. Website : www.wit.net.in



E-mail : [email protected]



•



A dish which is moved out of alignment can result in fines as high as $1,100 per minute (as of 2003) from the satellite operator



Lecture no 15: Companded single sideband systems
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Lecture no16:



Analog FM/FDM TV satellite link: For satellite Tv transmission the baseband video signal frequency modulates a video carrier and the two audio signals frequency modulate two audio carriers. The details of the video modulation depends on the transponder BW available. Typical values for network TV are a peak deviation ΔFp of 10.75 MHz and maximum video modulating frequency fv of 4.2 MHZ. signal to noise ratio .For a sine wave, peak to peak power is ( √ )2 times the rms power. The peak to The performance of FM-FDM television channel is expressed in terms of peak to peak luminance



peak value of luminance signal is 1/√ ) times the peak to peak value of the composite television channel S/N= ( √ )2 (1/√ = 6(C/N)(
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