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SYNOPSIS 

This thesis presents simulation studies and network design 

of a low cost satellite messaging network using Small Messaging 

Terminals (SMTs). The messaging network has been configured as a 

Mesh network operating in C-band. The network design is based 

upon the results obtained by a simulation of a satellite mesh 

network using Spread ALOHA transmission protocol. 	It also 

proposes a scheme for acquisition and synchronisation of Spread 

ALOHA signal. A Transputer realisation of some of the baseband 

hardware for the SMT is also suggested. 

Multiaccess protocols for satellite communications 

facilitate orderly sharing of the common satellite resources 

amongst many users. 	They are classified according to their 

approach to the allocation of transmission resources. 	Fixed 

assignment and random access protocols are the two extremes of 

channel allocation processes whereas the reservation protocols 

fall somewhere in between. Fixed assignment protocols distribute 

the resources equally amongst all the users whereas random access 

protocols do not perform any allocation at all. 	FDMA, TDMA and 

CDMA are fixed assignment techniques sharing frequency, time and 

a mix of the two respectively. These techniques are typically 

used in the case of small number of large and steady traffic 

terminals like in Computer-to-Computer file transfer, Video and 

Voice traffic transmission. 	Random access techniques are 

particularly suited to a large user population with irregular 

user activity. A representative case of such a user group is of 
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interactive terminal operators like that in an enquiry-response 

kind of system or a messaging system. These operations result in 

bursty data traffic. The user requirement of communication 

resources is rather infrequent, but whenever there is a 

requirement, a rapid response is desired. In such cases there is 

an inherently large peak-to-average ratio in the required data 

transmission rate. For a large number of such users the demand 

on the channel resources at any instant tends to be equal to the 

sum of the average demands of that population. ALOHA and its 

variants, ARRA, SSMA and RMA are the prominent random access 

schemes. Reservation protocols keep some resources reserved for 

some of the users and the rest are shared on a random basis. 

Polling and Reservation ALOHA are the major access schemes in 

this category. Some features of the above access schemes have 

been presented in Chapter 1. 

The second chapter introduces MESCOMNET, a MESsage 

COMmunicating NETwork to serve the communication needs of the 

rural population of developing countries. Communication needs of 

MESCOMNET can most appropriately be met by a satellite based 

network. Satellite networks have characteristics more suited to 

data communication applications rather than telephone or voice 

applications. It is all the more suitable if user-premises Earth 

Stations are used to provide total bypass of telephone circuits. 

The suitability of satellite circuits for messaging applications 

arise out of the facts of distance or location independence of 

the cost of the circuits; full connectivity in point-to-

multipoint or point-to-point mode of communication and the 
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ability to handle the asymmetric data rates. The qualifications 

of an access scheme for such a network have been defined and 

Spread ALOHA identified as a likely choice. 	Spread ALOHA has 

been suggested as a technique to reduce VSAT power requirements. 

In Spread ALOHA, the energy of the bits of the data packet to be 

transmitted on the channel, is enhanced by time-spreading. This 

results in improved Eb/No which can be harnessed either to 

operate the digital communication link at a better BER or to 

reduce the size of the transmitting and receiving antennas. The 

improved Eb/No also makes it rugged against channel noise and 

interference. The properties of the Spread ALOHA transmission 

protocol have been verified by a simulation. It has also been 

identified as a suitable access scheme for MESCOMENT. 

The third chapter underlines the characteristics of 

MESCOMET. It discusses the traffic and population requirement 

and explains the packet transmission protocol. 	The electrical 

and traffic specifications of MESCOMNET have been laid down. 

Since Spread ALOHA is an untried access scheme, a simulation 

program has been developed to confirm its potential in 

configuring a large network like MESCOMNET. NARA, Network using 

ALOHA Random Access is a simulation program developed for 

studying the behaviour of large networks. The program is general 

and allows for the study of either the Mesh or the Star connected 

networks. Certain variations of the classical ALOHA schemes like 

Slotted ALOHA (with user selectable slot length) and Spread ALOHA 

can be studied for network operation. 	In the case of Spread 

ALOHA access, the program can be run with Barker, Pseudorandom, 
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Ping Fai Li or any other spreading sequence. The simulation also 

allows one to vary the packet length although only fixed length 

packets are permitted. The results of the simulation have 

confirmed the utility of Spread ALOHA as an access protocol for 

MESCOMNET. 	It has identified 10% channel throughput as an 

operating point on the throughput-traffic curve at which Spread 

Advantage is available for power reduction of SMTs. The link 

calculations for MESCOMNET show that the network operation 

requires a total peak EIRP of 17 dBW which amounts to about 

1/25th of a full transponder power. 

Chapter 4 proposes a scheme for implementing the 

synchronisation and acquisition circuit for the SMTs of 

MESCOMNET. It also gives a scheme for Transputer realisation of 

some portion of the total acquisition circuit. 

Chapter 5 contains the conclusions and the scope for future 

work. 
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