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SIGNALS CARRIED 
OVER THE NETWORK

Types of Information and Their Requirements

 The information that is transmitted through the network may be any one of the 
following:
 Speech (telephony, fixed, or cellular);
 Moving images (television or video);
 Printed pages or still picture (facsimile or multimedia messaging);
 Text (electronic mail or short text messaging);
 Music;
 All types of computer information such as program files.

 Network technologies have taken two main development paths: 
 for speech services 
 for data services.



5/27/2013

2

Communication Requirements of Different Applications

Simplex, Half-duplex, and Full-duplex transmission.
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Frequency and Bandwidth

Frequency and Bandwidth



5/27/2013

4

Analog And Digital Signals

Advantages of Digital Technology

 The most important advantages of digital technology over analog technology are as 
follows:
 Digital functions make a high scale of integration possible.
 Digital technology results in lower cost, better reliability, less floor space, and lower power 

consumption.
 Digital technology makes communication quality independent of distance.
 Digital technology provides better noise tolerance.
 Digital networks are ideal for growing data communication
 Digital technology makes new services available.
 Digital system provides high transmission capacity.
 Digital networks offer flexibility.
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Analog Voice Signal Through a Digital Network
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Pulse Code Modulation (PCM)

 PCM is a standardized method that is used in the telephone network to change an 
analog signal to a digital one for transmission through the digital 
telecommunications network.

Sampling
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Quantizing and Noise

Binary Coding

 The PCM encoding process each sample is represented as one in the set of eightbit 
binary words.

 The structure of the eightbit binary word in the case of European PCM coding, the 
Alaw, is defined in the following way:
 Bit 1, the most significant bit (MSB): The MSB is the first bit and it reveals the polarity of the sample. 

Value 1 represents positive polarity and 0 represents negative polarity. The sample value zero may 
create two different code words depending on whether it has a positive or negative polarity.

 Bits 2, 3, and 4: These bits define the segment where the sample value is located. Segments 000 
and 001 together form a linear curve for lowlevel positive or negative samples. 

 Bits 5, 6, 7, and 8: These are the least significant bits (LSBs) and they reveal the quantized value of 
the sample inside one of the segments. Thus each segment is divided in a linear fashion into 16 
values (quantum levels).
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PCM Encoder
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PCM Decoder


