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Unit 1 Communication Networks

Unit 1

Communication Networks

D efined in broad terms a communication network can be said to be a system composed of
the interconnection of basic communication components. Hence a communication network can be
represented in terms of nodes and links to interconnect the nodes. ! A communication network is
required in providing communication services to a multiple number of users dispersed in a wide
area. > Communication services are represented in the form of traffic within the communication
network. Here traffic designates a flow of information or message through the communication
network. Consequently within the context of the traffic concept a communication network can
be described as a system in which equipment is interconnected to transport traffic originating from
various communication services. °

When the communication network is depicted as a combination of nodes and links the nodes
represent communication equipment in the subscriber premises as well as intraoffice and interof-
fice transmission equipment while links represent the transmission facilities. So if examined
from the system standpoint the basic components of a communication system can be divided into
subscriber equipment switching systems and transmission facilities. Subscriber equipment is
generally located within the subscriber premises and has the role of transmitting and receiving in-
formation as well as controlling signals between subscribers and communication networks.
Transmission facilities provide communication pathways for transporting information between
subscribers. In general transmission facilities consist of transmission media such as copper wire
waveguide atmosphere and optical fiber and various electronic devices deployed along the trans-

mission media. * Here electronic devices perform the function of amplifying regenerating and
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transforming transmitted signals. Also transmission equipment in the central offices carry out the
function of connecting transmission facilities to the switching systems. The switching system has
the function of interconnecting transmission facilities at various locations and adjusting traffic
pathways within the communication network. So the communication information generated from
the subscriber equipment is transmitted to the switching systems via transmission facilities and in-
terlinked via switching systems thus accomplishing communication. >

The basic components of a communication system are as follows. ® The portion that links
telephone offices is called the interoffice transit network or trunk network and the portion that
links telephone office and the subscriber is called the subscriber network. The transmission line
that composes the interoffice network is called the trunk and the transmission line inside the sub-
scriber network is called the subscriber loop or customer loop. Also the type of exchange that ac-
commodates subscriber loops is called the local exchange LE  and the exchange that links only
the trunks is called the inter-exchange IE or transit exchange TE . 7 The corresponding sig-
naling scheme is also divided into subscriber loop signaling and trunk signaling. If communication
networks are classified in terms of traffic they can be divided into public switched telephone net-
work PSTN  packet-switched public data network PSPDN

network. Among them PSTN is the largest and employs a circuit-switching scheme while

private data network and telex

PSPDN and private data network are data communication networks that are based on a packet-

switching scheme.

New Words Phrases and Abbreviations

communication  komjuni'keifon 7. transport 'tracnspoit n.
network netwolk n. media "mi:dio n.
represent reprizent v. waveguide weivgeit n.
node noud n. atmosphere 'aetmasfio n.
service 'sowvis n. electronic 'ilek'tronik a.
traffic traefik n. device di'vais n.
deploy di'ploi v.
information info'meifn n. amplify 'eemplifai v.
message "mesidz n. regenerate ri'dzenareit v.
originate a'ridgzineit v. transform treens'form v.
depict di'pikt v. generate 'dzenareit v.
combination kombi 'neifon n. via 'Vias prep.
intraoffice intro'oifis a. accomplish o'kamplif v.
interoffice into'oifis a. component kom!'pounant n.
transmission treenz'mifn n. portion "porfn n.
facility fo'silati n. exchange iks'tfeindz n.
locate 'loukeit v. accommodate o'komadeit v.
subscriber sob'skraibo n. transit "traensit n.
switch switch n. classify 'Klacsifai v.
pathway padwei n. employ im'ploi v.
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Communication Networks

in terms of

a number of

subscriber premise

as well as

switching system
transmission equipment
in general

copper wire

consist of

central office

carry out

trunk network

as follow

subscriber loop
private data network

packet-switching scheme

optical fiber circuit-switching scheme
LE Local Exchange IE Inter-Exchange
TE Transit Exchange PSPDN  Packet-Switched Public Data Network

PSTN Public Switched Telephone Network

Notes to the Passage

1 A communication network can be represented in terms of nodes and links to interconnect the
nodes.
1 to interconnect the nodes

2 in terms of

In terms of your ability and experience you are suitable for the post.

2 A communication network is required in providing communication services to a multiple num-
ber of users dispersed in a wide area.

dispersed in a wide area users

3 Within the context of the traffic concept a communication network can be described as a sys-
tem in which equipment is interconnected to transport traffic originating from various com-

munication services.

1 within

2 can be described

3 in which services system
4 originating services

4 In general transmission facilities consist of transmission media such as copper wire waveg-
uide atmosphere and optical fiber and various electronic devices deployed along the trans-
mission media.

”

1 in general®

2 deployed along the transmission media
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So the communication information generated from the subscriber equipment is transmitted to
the switching systems via transmission facilities and interlinked via switching systems thus

accomplishing communication.

The basic components of a communication system are as follows.
" ”

as follows

The reaction process is as follows.

Also the type of exchange that accommodates subscriber loops is called the local exchange
LE and the exchange that links only the trunks is called the inter-exchange IE or tran-
sit exchange TE .

1 and
2 exchange that
3 is called

Exercises to the Passage

. Answer the following questions according to the passage

. What is the main idea of this passage

. Try to describe a communication network using your own words.

. What is communication traffic

. What is the relation between nodes and links

. How many components does a communication system consist of What are they

. What is the function of the subscriber equipment in a communication system

Speak out all transmission media you know.

. Why do electronic devices perform the function of amplifying transmitted signals
. Are the interoffice transit network and trunk network same in function

. What is the subscriber loop

. What does the abbreviation PSPDN stand for

. Which is the largest network among different communication networks

. What is the difference between a circuit switching scheme and a packet-switching scheme

Translate the following terms or phrases from English into Chinese and vice versa

a communication network
transmission equipment

copper wire

ni



Unit 1 Communication Networks

. interoffice transit network
. transit exchange
. packet-switching scheme

4
5
6
7. private data network
8. the local exchange

9

IT. Analyze the following sentences and put into Chinese

1. Subscriber equipment is generally located within the subscriber premises and has the role of
transmitting and receiving information as well as controlling signals between subscribers and
communication networks.

2. The switching system has the function of interconnecting transmission facilities at various loca-
tions and adjusting traffic pathways within the communication network.

3. If communication networks are classified in terms of traffic they can be divided into public
switched telephone network PSTN  packet-switched public data network PSPDN  pri-
vate data network and telex network.

4. Among them PSTN is the largest and employs a circuit-switching scheme while PSPDN and
private data network are data communication networks that are based on a packet-switching
scheme.

5. When the communication network is depicted as a combination of nodes and links the nodes
represent communication equipment in the subscriber premises as well as intraoffice and in-
teroffice transmission equipment while links represent the transmission facilities.

6. The portion that links telephone offices is called the interoffice transit network or trunk network and

the portion that links telephone office and the subscriber is called the subscriber network.
IV. Fill in the blanks with the words given below. Change the form if necessary

efficient depend information with error
The function of a communication system is to pass accurately from one place to an-
other. In the past the terminal points of a communication system were human beings but it is now
not uncommon the advent of ADP and automatic control system for the terminals to be
machines. The measure of the effectiveness of a communication system is its in passing in-
formation and this is described by the following parameters

1. Accuracy. This is measured in term of speech quality or rate in data systems.

.



2. Quantity of information passed.
3. Speed of passing information.
These parameters are measurable and are specified as the basic design criteria of a system

and the final form of the system on the emphasis on each.

Reading Material

Telephone Services

There are two types of services one for customers and one for operating the telephone ex-
change. In addition to the basic telephone services new customer services are being offered. These
include speed calling add-on conference call forwarding call waiting and wake-up service. Ad-
ministration services include directory inquiry trunk offering alternate routing malicious call
tracing etc.

Custom Calling Features

The new services that are being offered to telephone customers are called custom calling features.
These custom calling services are generally intended for application to individual lines in local exchanges.

— Call Waiting

When a line with call-waiting service is called while it is busy a momentary pulse of a dis-
tinctive tone is applied to that line to indicate that another call is waiting to be answered. The
calling party will receive ring tone instead of busy tone.

— Three-way Calling

Three-way calling permits a customer to add a third party to an existing connection on which
he may be either the calling or called party.

— Call Forwarding

Call forwarding provides the means for a user to have incoming calls automatically transferred
to another destination. This often permits a customer with call forwarding to transfer his or her
calls to any place in the dialable area.

— Speed Calling Abbreviated Dialing

This permits the calling of a predetermined outside subscriber by dialing two or three digits.

— Wake-up Service

Wake-up service provides the automatic means for ringing a subscriber s station at a prear-
ranged time if that line is free.

— Restricted Direct Dialing

This restricts the dialing area of a calling station such as a coin box or private branch ex-
change extension. It is often called toll barring or toll restriction.

Special Services for the Administration

-



Unit 1 Communication Networks

— Alternate Routing

This is the arrangement by which calls to another office which can t be completed over the
direct route because of traffic congestion or other reasons are automatically routed over alternate
trunk group. Usually four or five such groups are the maximum.

— Trunk Offering

This is used when an operator who is attempting to complete a trunk call receives a busy sig-
nal. The operator manually applies a signal which connects the operator to the established call.
The operator then offers the trunk call to the required called party. If the called party desires to

accept the trunk call he or she disconnects from the preexisting call releasing that

connection.
New Words and Phrases

directory di'rektori n. extension iks'tenfon n.

trunk tragk n. toll toul n.

alternate ol'tomnit n. congestion kon'dgestfon 7.
a. disconnect disko'nekt v.

route rut v. release ri'ls v.
n.

speed calling three-way calling

add-on conference abbreviated dialing

call forwarding subscriber s station

call wating coin box

wake-up service restricted direct dialing

directory inquiry private branch exchange

trunk offering toll restriction

alternate routing toll barring

malicious call tracing alternate trunk group

individual line trunk call

local exchange

Exercise to the Material

Decide whether the following statements are true T or false F in relation to the information

in the passage.

1. There isn' t big difference between the services for customers and that for operating the tele-
phone exchange.

2. Three-way calling permits a user to add a third party to an existing connection.

3. Speed calling is used for ringing a subscriber s station at a prearranged time if that line is
free.

4. Toll barring and toll restriction are the same concept according to above passage.

-



. Alternate Routing permits calls to another office to be automatically routed over alternate trunk
group.
. Wake-up service is very convenient for users if they want to be woken up at a prearranged

time.

7. The trunk in this passage means the trick central wooden stem of a tree.

. There isn t any restricted dialing area for a calling station.



Unit 2 Transmission and Switching Technology

Unit 2

Transmission and Switching Teohnology*

Transmission Technology

Transmission refers to the function of transferring subscriber information and control sig-
nals from one point inside the communication network to another. Transmission is classified with
subscriber transmission which joins subscribers to the central office and with interoffice trans-
mission which joins central offices. ! The transmitted information signals are in either the analog
or digital form and transmission is differentiated into analog transmission or digital transmission
according to the transmission format. Also depending on the transmission medium transmission
is divided into wired transmission via copper wire or coaxial cable wireless transmission via ter-
restrial microwave links satellite transmission via satellite links and optical transmission via opti-
cal fibers.

A transmission system consists of transmission facilities and transmission terminal equip-
ment. In the transmission system block diagram of Figure 1 the transmission medium and re-
peater correspond to the transmission facilities and transmitted terminal equipment and the re-
ceiver terminal equipment correspond to the transmission terminal equipment. The transmitted
transmits a given information signal by converting it into a format suitable for the transmission

medium. The information signal is delivered to the receiver after several stages of repeaters and

@




is subsequently recovered.

| Transmission facility |

Transmitting ‘9‘ Medium ‘9’ Intermediate device ‘*‘ Medium ‘*‘ Receiving terminal

Figure 1 Block diagram of transmission systems unidirectional

The transmission facility is composed of the transmission medium and the corresponding repeater.
The transmission medium is the link for conveying transmitted signals and the repeater equipment as-
sumes the role of recovering compensating converting and regenerating the transmitted signals. > The
transmission terminal equipment converts the transmitted information signal into a format appropriate for
the transmission medium and subsequently recovers original signal. For this purpose it performs such
functions as information-to-electrical signal conversion analog-to-digital conversion modulation multi-
plexing transmission coding and electrical-to-optical electromagnetic wave conversion while the receive

terminal equipment performs the reverse set of functions. 3

Switching Technology

Switching refers to the function of establishing communication links by interconnecting a
multiple number of subscriber service equipment. Achieving such interconnection in a cost-effective
way is the rationale for switching. * This is due to the fact that # n —1 2 transmission lines are
required for interconnecting n nodes without switches while only n transmission will do if
switches are used. > While the connection function is the main duty of switches it also performs
functions related to the operation of communication network and subscriber services. Switching is

categorized into manual mechanical and electronic types depending on the switching scheme.

Subscriber loop interfaces ‘ ‘ Switching network ‘7‘ Trunk interface ‘
\ ‘ \
‘ Switching control ‘

OAM ‘ ‘ Control network interface

Figure 2 Block diagram of switching systems

As shown in Figure 2 a switching system is composed of a switching network subscriber
loop interfaces trunk interface switch control operation and maintenance OAM  and control
network interface. The actual switching of signals is executed within the switching network and
the subscriber loop and trunk interface converts signals arriving from subscriber loops and trunks
into a format suitable for switching networks. OAM performs operation and maintenance functions
of the switching system along with interfacing with operation support systems while the control
network enables accessing of the signaling network and the databases in the communication net-
works. ¢ The switch control is responsible for the control of all of these operations.

Switches are divided into space-division switches and time-division switches depending on the
form of the switching circuit network into wired-logic control and stored program control SPC

depending on the control scheme used and into concentrated control scheme distributed control
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