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SYNOpSIS 

Although the telecommunication network compo
nents are being operated by different coun
tries, it is, absolutely essential that there 
is a common approach to the management of the 
network. It is necessary to consider the 
entire telecom network as one entity and manage 
the different components of this network in 
the same way as the various parts of the human 
body are operated and managed with a common 
understanding and purpose. such an approach 
requires, as a pre-requisite, a uniformity 
and commonality in respect of the network 
performance objectives and the measurement 
practices. It is essential that there is a 
meaningful exchange of information at variouS 
levels in the netwrk hierarchy. The infor
mation flow has to be regulated and filtered 
at various levels in order that it really 
serves the needs of the management. 

In the article, a framework of the network 
information flow has been suggested. Reaction 
to the data presented would depend upon the 
degree of deviation from the desired or 
targetted performance. 4 useful control 
model by adopting three limits viz., main
tenance limit, action limit anJ un-usable 
limit synonymous with the l-6igma, 2-Sigma 
and 3-Sigma points on a normal distribution 
curve, has been suggested~ This approach 
would result in standardisation of the meaSure
ment practices. BY focusing on the critical 
areas and reporting on an 'end-to-end' basis, 
analyses of feed back data and subsequent 
actions would be facilitated. In the ulti
mate analysis, it is the optimal functioning 
of the various components of the network in 
unison with each other which determines the 
overall effectiveness and efficiency of the 
global telecommunication network. 

INTRODUCTION 

There have been very rapid developments in 
the telecommunications services during the 
last two decades. The telecommunication net
works have expanded by leaps and bounds in 
all the spheres - metropolitan country, 
national and international, an! now carry a 
variety of tlcommodi ties tt - voice, video and 
data. The comp1exity of the telecommunica
tion operations, the proliferation in the 
types of services or "products" and substan
tial inv01vement of the userS in automatic 
transmission of "in for mat ion 11 , have placed 
very stringent requirements on the Te1ecom 
Management. The ear1ier concept of operating 
a Telephone system as a small business entity 
has changed and a new approach to managing 
the entire telecommunication networks as one 
system and controlling it, much as a factory 
or a railway system ls operated, has emerged. 
The predominantly localised nature of the 
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telecommunications working in the past has 
given way to a wide-spread usage of the entire 
network, as more and more calls (or 'informa
tion' transfer) are being made from a metro- . 
politan centre to the national network and 
also to the international network. With this 
change in the product-mix and a large number 
of possible destinations lor the 'information' 
transfer, the Telecom Management is required 
to respond quickly to different situations and 
requiremen ts to ensure optimal usage of the 
network. A. fresh look is necessary as to . 
determine the type and nature of operating data 
which should be collected at various network 
pOints to help the management to operate the 
netwrk effiCiently and effectively. 

Although the entire telecommunication networks 
could be considered as one and used as a 
carrier of 'information' from one point to the 
other, various components of the network are 
ow.ned and operated by different organisations 
which are completely independent and work under 
different regulatory and administrative condi
tions. This situation gives rise to two baSis 
problems in management. First, in order to 
maintain an un-interrupted flo\ol of 'informatioI1 
through the net~rorksl all the network compo
nents have to be des gned, maintained and 
operated so that there is a minimum of mis
match at the "changeover" points. secondly, 
while fulfilling the first criterion, it has 
to be ensured that the network components 
falling under different managements, are 
financially viable independently. Development 
of a telecom netvrork management system there
fore must take into account the two require
ments and ensure that any information system 
built-up for aiding the management in planning, 
deciSion-making and control is capable of 
meeting the information ne;Js in both the 
situations. 

NETWORK HANAGEMENT LEVELS 

Before an attempt is made to develop a frame
work for the network management information 
system, it is necessary to identify the 
management levels which are responsible for 
planning, maintenance and operating the ne't
\..rorks. one approach to understanding the . 
management levels would be to classify the 
entire networks according to their geographical 
locations. Broadly speaking, such claSSifica
tion would fall under four categories: 

a. Metropolitan 
b. country 
c. National 
d. International 

The components of the global telecommunication 
network are spread over various countries and 
are subject to different operating and main
tenance practices. The investment in the 
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national networks and their growth pattern are 
determined primarily by local con~tra1nts 
which include the priority of telecommunicatiOlS 
in the national economy of the country. HOw
ever the national networks, being part of the 
globil networks, have to conform to certain 
specifications so as to ensure uninterrupted 
and smooth flow of 'informa tion' from one 
point to any other point (in the world). 

TO appreciate the relative Significance of the 
network management levels, it is necessary to 
examine the nature of information needs at 
differen t levels for efficient plann:1ng and CQl
trol of the network. The information needS 
will be guided mainly by the system practices, 
local conditions and service objectives at 
the management level. FOr an objective under
standing, an information system perspective on 
the network management hierarchy is given in 
Table '1'. 

The assumption is that there 1s a 'notional' 
internat10nal management level for operating 
the global network. Th1sactually does not 
exist as the internat10nal network management 
is done through mutual consent and under
standing between the different countries 
through the agency of the ITU~International 
Telecommun1cation un10n). . 

From the table it would be seen that the focuS 
at the metropolitan management level is 
primarily on the quality of service "dthin 
the local areai at the national leveltit is 
more on the efricient exchange of '1nrorma
tion' from one po1nt to another ,dthin the 
country. At the national level t however, an 
important consideration is the rinancial 
viability of the network. In case of the 
international level, the focuS is mainly on 
ensuring an uninterrupted flow of 'informa
tion' from one point to the other (in the 
world) the main emphasiS being on the deve
lopment of the network(and its components) as 
to form a coherent and one entitYt enabling 
smooth carr1age of • information' rrom one end 
to the other. There is some concern about the 
financial viability of the total network but 
th1s is primarily regulated by the investments 
in the country components which are controlled 
by the respective countrytS management l~els. 

These three levels of network hierarchy by and 
large constitute the major part of the total 
network. There is however a Significant 
development in the recent years, especially 
in the sphere of country networkS. Greater 
emphasis is nOvT being given towards extension 
of the teleco.mmunication services to rural and 
isolated areas in many countries, especially 
where the rural population . is significantly 
large. These country networks, although form
ing part of the total networkS, have slightly 
different characteristics in that these are 
ma1n~y used as carrier of 'informatlon tw1th:1n 
a limited geographical area. Recognising that 
these networks are primarily used for local 
requirements, greater emphasis has to be given 
tOvTards fulfl.ll1ng this objective efficiently. 
on the other hand, it would be essential for 
this network component to fit-in closely into 
the total network as it also functions as the 
carrier of • information' from the country net
work points to any other point(S} in the 
country (or in the wor~d). The two require-
ments although slightly conflicting in nature, 
have io be resolved when deve~oping the co
efficients for the performance eva~uation 
system for the country components of the 
network. 
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OPERATIONAL LEVELS 

Management of the networkS involves the optimal 
uSe of the resources to fulfil the objectives. 
This implies that the netvrork managers have to 
constantly review the utilisation of resources 
and take control (or corrective) action to 
ensure that deviations from the objectives are 
minimised. The control of ' the operating system 
could be .done by responding to two situations. 
First, as the system operates, its performance 
could be controlled through a set of data 
captured almost on an on-line basis. Such type 
of control would be very dynamic and would 
closely respond to the changing situations. 
Such on-line control systems are very sensitive, 
and give rise to a large set of corrective 
deciSions but their effect on the total system 
is of a short duration. There is another 
situation in which the system starts deviating 
from its original path in such a way that an 
on-line day-to-day dynamic control would not 
help it to come back to (or near to) its pre
determined path. ·Such situations develop when 
a number of' parameters affecting the system, 
react together to produce a complex condition 
in which it is necessary to correlate the 
internal as well as external factors and the 
performance trends through a series of data se~ 
and parameters. such an evaluation would call 
for a detailed analySiS of the various forces 
acting on the system2 their relative magnitude 
and Significance, ana the performance trends 
over a considerable time horizon, in order that 
reliable control deciSions could be taken. Such 
deciSions, although based on a series of inter
related data, could be 'by and large judgemental 
in the senSe that it is the management thinking 
and perception which finally determine the 
actual course of action • . 

Broadly speaking, network management data, 
therefore, could be divided into two categorie~ 

a. on-line for dynamic control. 

b. off-line for management control to 
bring the system on its scheduled 
course. 

The baSic raw materials which assist in both 
the types of deciSions are the day-to-day 
performance data • . In telecommunication situa
tions? these comprise of the data relating to 
traf fl.c, congestions, and utilisation of the 
"carriers ". The netvlork manager responsible 
for decisions and dynamic control of the opera
tions, would react to the on-line data and 
respond to it by taking corrective action. It 
is natural that he would like to know the 
results of the deciSions taken by him after a 
very short interval of time. This type of 
dynamic control requires measurements at short 
intervals of the actual traffic carried through 
the carrierr the points of congestions and ovel'
flows, the ost calls, the 'oforkabi~ity and 
status of the "carriers" etc. Such an approach 
requireS a large number of sensory points in 
the network to measure the traffic flows and 
the congestion pOints on an almost continuous 
baSis and a system through which the results of 
such measurements are transmitted to a cen
tralised location in the network which can 
respond to the situation and telecommand 
different control points in the network to 'take 
corrective actions. The second type of network 
management deciSions, on the other hand, will 
be primarily related to the functioning of the 
network and its deviations from the schedu~ed 
path. It is in this area where diff erent 
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TABLE A.: AN INFORMATION SySTEM PERSPECTIVE ON 
TEE NETWORK MANAGEMENT HIERARCHY 

---,-phYsical 1 customers 1 InnuencEf"TM"alri ) FOcuS on) Financial 
Networkl Dimensionsl Interfacel on custo- 1 character-l 
levels I J J merts sa- I istics I I tisfaction 
1. 2. 

Metro
politan 

country 

Terminals 
(customer's Maximum 
equipment) 

Local cables 
Local Swit
ching centres. 

Longline Systems 
Terminals Subs
(customerts tantial 
Equipment) 

Longline Systems 

very much 

Substan
tial 

National Trunk Swit- very Substantial 
ching centres. little 

Inter- International 
na tional linkS :t-1inimum Marginal 

Emphasis on 
subscriber's Local 
repair & ca1ls 
Technical 
Assistance 
requests. 
Staff-oriented 

Critical 

Emphasis on Regional 
quicker & calls optimal 
economic (within 
fault repair . the area) 
service 
strategic 
planning for 
economic tra-

"nsmission 
systems 

Real-time 
network 
control 
strategic 
planning for 
Longline 
transmission 
system & 
switching 
centr.es 

National 
calls 
(manual & critical 
automatic) 

In terna tional 
cooperation Interna-
Maximising tional Notional 
channel calls 
occupancy 

• 
1 Tempo 
I (Information 

needs) 

8. 

Rhythmic 
-quarterly 
-roonthly 
-weekly 
-daily 

Rhythmic 
-quarterly 
-roonthly 
-weekly 

-Real-time for dyna
mic control 

-Rhythmic for plan
ning and control 

-Irregular for stra
tegic planning 

-Rhythmic for plan
ning and control 

-special 'one-time' 
reports for tec hno
logical adjustments 

management levels responsible for the various 
components of the network, are required to 
take control decisions based on the analySis 
of the past performance data over a period of 
time. It is clear that such types of decisio~ 
cannot be programmed as human judgment plays 
an important role in. determining the types of 
decisions required to be taken in a given 
situation. llthough most of the analyses 
would be possible through a review and alloca
tion of the on-line data captured through the 
sensory points in the networkS, many external 
data would also be very relevant as they 
affect the relative Significance of different 
parameters in the overall context of the 
network operations. 

telecommunications services. Efficiency is a 
parameter which measures the input - output 
relationShips. Financial performance measure
ments ~lhich have common units, both in input 
and output, could be equated easily by an 
efficiency parameter. on the other hand, 
there are many outputs (or Services or 'products.) 
which have no direct relationShip with the input 
i.e. resources. FOr such types of measurements, 
it would be necessary to resort to the effec
tiveness parameters which me.asure the degree of· 
achievements of the objectives as a function 

NETWORK PERFORMANCE CRITERIA. 

Before evolving the network control system, 
the question that needs to be answered is 
.. what criteria should be adopted to evaluate 
the performance of the net'iork"? The answer 
to this question is quite difficult in view 
of the changing and conflicting requirements 
under which the telecommunications services 
operate. BaSically, the performance criteria 
should be a corollary to the network objec
tives which may be summarised as the most 
economical and optimal use of resources to 
provide the most efficient and effective 
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of the incremental changes in the resources, 
that is, the inputs. In evaluating the netwolk 
performance, both the parameters relating to 
efficiency and effectiveness, need to be 
considered. Some of the parameters \-,hich are 
generally considered to be important are 
explained belowa 

a. Grade of service 

In absence of a clear-cut quantifiable 
method of determining the grade of service, 
one approach would be to judge the cust~ 
merS' subjective opinion on a pre
determined scale to measure the grade 
of service. It is clear that any sub
jective test results would be always 
controVerSial and may not lead to a 
reliable conclUSion. 
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b. service complaint rate 

It. possible. indication of the quality 
of service Is determined by the service 
complaint rates. Much reliability, 
however, can not be given on this para
meter because the complaint rate is 
a function of many independent vari
ables, such as the g.eneral expecta
tions of the customers, the urgency 
and need of the services, the various 
communication alternatives available, 
the customers"socio-economic back
ground which determines their behaviour 
pattern and the reaction time, etc. 
ThiS is, however, recognised as one 
of the near-to-the perfect parameters. 

c. calls completion rate 

ThiS is a measurement of the perce~ 
tage of the calls attempts which are 
successful. This also does not give 
the true picture because there ,are 
many call attempts which are abondoned 
before completed due to various reaSons 
such as equipment failures, conges
tions, subscriber' s own failures? etc. 
~other factor which is important is 
that in a heavily loaded exchange, if 
a call attempt is not repeated imme
diately, the probability of a batter 
success rate improves. The time span 
between two successive attempts is 
determined primarily by the customer's 
own response and reaction in a given 
situation. Nevertheless a fairly 
high degree of reliabiliiy could be 
assumed for this criterion. 

d. Network 'occupan~y 

The telecommunication networkS have 
been designed to carry a certain quan
tum of 'information'. Any vacancy or 
inoccupancy of the networks at apy 
point of time would mean non-utilisa
tion of the resourceS. However, there 
is a maximum channel capacity for the 
networks and any overloading beyond 
th~ maximum capacity, would result in 
a rapid deterioration in the network 
performance. The degree of loading of 
the network with respect to its satura
tion pOint? would determine the effi
ciency of' the network as a carrier of 
·information'. 

e. Return on investment 

The efficiency of the networks will 
be prlmarilY determined by equating 
the relationship between the resourceS 
(input) and the revenue(output), both 
measured in monetary terms. The 
financial viability of the network or 
its componen ts, is an importan t cri
terion. However, conSideration needs 
to be given to the various factors 
which influence the revenue production 
rates. Besides considerations relating 
to the socio~econom1c environments in 
which the network components are 
functioning; the revenue production 
ra te is greatly influence'd by the 
tariff structure, the commun1cat1on 
alternatives avallable and the 
distribut10n pattern ol the customers 
accord~g to occupat1ons, bus~ess 
activities, and Government inst1tutio~ 
etc. 
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There appears to be no generally applicable 
criteria by which to judge the ne~rork perfor
mance. HOwever, from the cus tomer - s po in t of 
view, call attempt rate is most Significant 
while the network management is most affected 
by the revenue production rate. It Seems 
appropriate that while jUdging the network 
performance, a combination of the performance 
parameters, both financial and non-financial, 
should be used and their inter-relationships 
established. It. comprehensive network perfor
mance criterion, in telecommunication network 
Situation, may not be appropriate and may even 
lea4 to utterly wrong conclusions. 

4. SyS TEHS APPROACH ID NETdORK 
ELEMENre 

The tranSmission of • information' through the 
networks is generally done through four eleme~, 
viZ., 

a. A terminal at the customer-s 
premises. 

b. A. link between the terminal and 
the nearest Switching pOint. 

c. A transmission link between the 
nearest Switching point to the 
distant sw! tching point. 

d. The local link from the distant 
switching point to the distant 
terminal. 

It is imperative that the performance of the 
networks as a 'carrier' should be determined 
by evaluating the functioning of the four 
elements. The evaluation system, therefore t should be so deSigned as to take into considera
tion the functioning of the four elements 
separately, as well as a mechanism to combine 
their functioning into a comlOOn system so as 
to indicate the effectiveness of the network 
as a 'carrier' system. Different parameters 
should therefore be evolved to measure the 
performance of the network elements and also 
the effectiveness of the total network. 

There is another dimension to the functioning 
of the network elements which views an entire 
system of components as one entity rather than 
Simply as an assembly of individual parts, i.~ 
a system in which each component is deSigned 
to fit properly with the other components rather 
than to function by itself. This calls for an 
integrated approach to the syntheSiS of entire 
systems, deSigned to perform various taskS in, 
what is expected to be the most efficient 
possible manner. The Inter-dependency of the 
different network elements could be visualised 
by looking at the types of congestions that may 
occur 10 the transmission networks - Sw1 tching 
machines congestions and trunk congestions. 1 

,s"Ilitching machine congestion may lead to 
substantial trunk deloading - a reduced indi
vidual performance of the tranSmission system~ 
on the other hand, a trunk congestion condition 
may induce repeat call attempts which may 
finally lead to the SWitching machine congesttn. 
The network performance evaluation system 
should therefore adopt a method of engineering 
analysis whereby all the elements in the 
systems, including the process itself, are 
considered. 

SINHA-4 



INFORMATION PRE-REQUISI1B FOR 
NEiWORK MANAGEMENT 

It is obvious that aD1 system of network mana
gement would have of necessity to be based "on 
traffic and performance data collected from 
the different centres in the networks. Nor
mally there is a plethora of raw traffic data 
which are required to be processed at conve
nient centres to convert them into meaningful 
management information. In order to identify 
the types of data required at various levels, 
t\lO broad aspects which determine t "he effec
tiveness of the network management need consi
deration. 

First, the consideration relating to the levels 
of the operating centreS in the hierarchy of 
network management~ BrOadly speaking, this 
could be c~assified into two categories. 

a. operating levelS 
b. Management levels 

1be operating levelS would be primarily 
concerned with day-to-day (or even hour-to
hour) functioning of the network. Its working 
will be based on the live traffic data collec
ted from the various centres in the networkS 
to assess and determine the problem areaS in 
the smooth traffic flow through the networkS. 
Such problems would inclUde congestion, over
loads, unusable channels requiring removal from 
service, equipment permanently held~ all trunk 
busy conditions, lost calls, etc. The opera
ting network manager will analyse the data, 
determine action"s to be taken, send instruc
tions to the field and subsequently determine 
the effectiveness of the corrective actions. 
one major objective is to regulate the traffic 
So that the switching machines are maintained 
closed to, but below, their saturation activity 
level. A continuous indicator of activity 
level based on a real-time measurements of the 
traffic flows and congestions "is essential to 
determine whether the Switching machine is 
approaching its saturation activity level. 
control actions in the shape of traffic re
routing, tr"affic limitations on restraints, 
etc., W1ll be necessary on a minute-to-minute 
basis. In short, tbe focuS of information at 
this level would be mainly on problem areas on 
a continuous surveillance basis so that a 
quick response to the problems could be found 
out and remedial action is taken. 

on the other hand, the management levelS would 
be mainly con'Cerned with the management of the 
net\lOrk as a whole. At these levelS the day
to-day problems are not very Significant. 
What is required is the summary of traffic and 
performance data over a period of time to 
detect trends and aid the planning and con trol 
process. BrOadly speaking, the management at 
this level would be concerned w1 th three 
functional activitieS. 

1. Planning; 
i1. Decision-making; and 

1ii. Control. 

The information needed for planning and control 
should be the primary focus of the network 
management system in view of the fact that most 
of the relrititive decisions that have to be 
made are corporated in the managerial process 
of planning and con trol. While decisions 
regarding specific none-time" or unusual 
problems could be of crucial 1mportance to 
the functioning of the network, solution to 
such "one-time .. prob~ems "WOu~d have to be 

ITC-9 

found through specific data collection and 
analyses in response to the perceived needs 
for such information. 

100ther fundamental consideration that needs 
to be kept in mind when specifying the informa
tion flo,y is that it should be kept to the 
absolute minimum required in view of the " 
following considerations, 

(1) Information is expensive and 
excessive information can undully 
and unnecessarily increase the 
cost of operating the system. 

(2) Managers in order to identify, 
understand and act on pertinent 
information, should be provided 
only with tne minimum necessary 
information t in view of the 
inability or the human mind to 
comprehend large amount of data. 
In other wordS, by fOCUSing on 
critical areas and the reporting 
on a nend-to-end" baSiS, analysis 
of reports and subsequent action 
would be facilitated. 

IDENTIFICATION OF 'CRITICAL VARIABLE3' 
FOR NE1WORK COMPONENTS 

Having recognised the need and significance 
for stratification of the networks for the 
purpose of devising a feedback information 
system for network management control, it is 
necessary to operationalise the various conce~s 
into a common framework so that a building-
bloc for developing an effective network mana
gement structure is evolved. The first step 
in developing this framework would be to 
identify the critical variables at different 
management levels. crItIcal variables are 
those dimensi,ons in the operations of the 
various levels of management which substantially 
determine their effectiveness. Identification 
of such critical variables would naturally 
depend upon the type or the network component~ 
its relative position in the hierarchy of the 
network, its capability as a "carrier", the 
nature of • commodities , to be carried 8nd the 
weak linkS which determine the overall strength 
of the network component. AS the critical 
variables will vary place to place depending 
upon the local Situations, it would be difficult 
to evolve a common understanding in respect of 
the critical parameters. The endeavour should 
be to collate data in such a way " that it should 
be pOSsible to arrange them as building-blocks 
which could be progressively aggregated to 
derive the structure for the information 
system for network management control. However, 
in many Situations, this approach of aggrega
ting the performance data at various management 
levels may not be feasible as at each manage
ment level, something very unique and critical 
parameter would have to be developed on the 
baSis of the understanding of critical variables 
at that level of management. In case of the 
financial parameters, there shOUld be no 
difficulty in evolving " tbe building-bloc 
approach as financial data are susceptible to 
arithmetical processing. 

A FRAMEVIORK FOR EXCHANGE OF INFORMATION 
AT MANAGEMENT LEVELS 

At the management level (,'[hieh is quite dis
tinct from tbe operating . level), it would be 
necessary to present periodic information to 
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ITC-9 

TABLE B I INFORHATION FLOy/ (HypOTHETICAL) FOR 
TELECOM NET\I/ORK MANAGEMlli T 

! Measure- 1 NE1WORK MANAGEMENT LEVELS 
INDICATOR I ment plan} Metropolitan} country} Nationatl InternationeI 

I 1 I 1 I 
Service complaint rate 

Delivery time fo~ new 
equipment. 

percentage successful 
transfer of 'information-. 

Speed of fault clearance 
(customer equipment) 

Spe.ed of answer (local 
special services) 

Transmission performance 
index. 

calls loss due to plant 
defect & shortages. 
NO. of faults and dura-
tion'(customer equipment) 
Trunk line serviceability 
Switching machine effi-
ciency. 

Maintenance cost 
Network occupancy 
(paid time) 
~taI time 

Return on Investment 

FIGURE 1 
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which different action is necessary. 
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help the managers in discharging their func
tions efficiently and effectively. \,/hile 
dr,awfng a framevTork for the information flovT, 
two aspects need to be kept in mind. First, 
the netVTOrk levels i.e. metropolitan, country, 
national or international. Secondly, the 
nature of responsibilities at the various 
levels. 

Broadly speaking, the net\'lork performance 
evaluation system "Tould relate to the follow
ing critical dimensions, 

a. Service Quality Indicators - These 
are used to measure t6e quality of 
service given to the users. 

b. Ebant ~formance Indicators - These 
areusecrto measure the performanc,e 
of the plants against the designed 
obj ectives. 

c.service cost - This is used to 
measure the actual service cost in 
comparison to the optimal cost of 
providing the service. 

A suggested framework of the network informa
tion flovl to the different levels is given in 
Table 'BI. The critical areas have been 
identified and for eacnlsuch critical area, 
a set of performance indicators have been 
proposed. Some of these indicators \~uld l?e 
related to performance data on direct measure~ 
ment basis. HO\'lever, in many situations, the 
performance parameters would be based on 
random sampling plans, following the normal 
statistical principles. The indicators which 
are likely to be useful at the various manage
ment levels have been given. 

Reaction to the data presented v~uld depend 
upon the degree of deviations from the desired 
or targetted performance. A useful control 
mechanism could be established by adopting 
the follo"ling three limits: 

a. Maintenance limit - which will be 
deterfuinea-Dy-tne tolerances 
ad~ssible in any system. 

b. Action limit '- which determines the 
trIgger point at which control 
action is necessary. 

c. unusable limit i.e. the limit 
oeyond whicn-rt VTOuld be essential 
to remove the unusable components 
of the ne tworkS. 

The three limits help in determining the 
correct response to the problem areas at 
different netVTOrk levels. One approach to 
adopting the three limits would be to assume 
the normal distribution of the variations in 
the netVTOrk performance data and assign 
l-sigma 2-sigma and 3-sigma respectively, 
as the three limit-boundaries respectively. 
A diagrametical representation of this 
approach is given in Figure 1. 

In determining the margins within which the 
operating system should be readjusted (or 
controlled) it has been found useful to dis
tinguish three ranges about the nominal value 
into which the actual performance level might 
fall: 
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- a relatively small range(tolerance 
limitS) in Which no action need be 
taken. This enables the staff to 

avoid waste of time in continually 
controll1ng(preventive maintenance) 
in order to .compensate minor changes. 

- a somewhat larger range (action limit) 
in which the actual performance level 
may be controlled to as near the 
nominal value as possible(controlled 
maint~ance). 

- a range (unusable limit) in which it 
must be assured that a fault (an 
abnormal condition) may exist which 
must be sought and cleared before 
any further regular maintenance is 
permitted. 

The three ranges are shown in Figure 1 in 
relation to a typical distribution for 
performance values. 

CONCLUSION 

Although the telecommunication network compo
nents are being operated by different coun
tries, it is absolutely necessary that there 
is a common approach to the management of 
the networks. It is essential to consider 
the entire telecom networks as one entity 
and manage the different components of this 
network in the same way as the various parts 
of the human body are operated and managed 
with a common understanding and purpose. 
Such an approach requires, as a pre-requisit~ 
a uniformity and commonal1ty in respect of 
the netvrork performance objectives and the 
measurement practices. There should be an 
agreement on the performance norms which are 
essential· for taking meaningful corrective 
deciSions. Such an approach also requires 
that there is meaningful exchange of infor
mation at various levels in the network 
hierarchy. The information flow has to be 
regulated and filtered at various levels in 
order that it really Serves the needs of 
the management. In the ultimate analysis 
it is the optimal functioning of the Various 
components of the networks in unison with 
each other, whlch determines the overall 
effectiveness of the global telecommunication 
network. 
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