
CHAPTER 3

INTRODUCTION TO TELECOMMUNICATION SYSTEM

Wireless Telecommunication Concept and Application

W ireless T e le c o m m u n ic a t io n  h a s  m a n y  a d v a n t a g e  o v e r  w ire lin e  
c o m m u n ic a t io n .  W ireless te le c o m m u n ic a t io n  c a n  r e a c h  r e m o te  a r e a  w h e r e  
w ire lin e  c o m m u n ic a t io n  c a n n o t ,  in te rm  o f f in a n c ia l feasib ility . From  its 
u n iq u e  b r o a d c a s t in g  c h a ra c te r is t ic s ,  w ire less t e le c o m m u n ic a t io n  a lso  
p ro v id e  m u c h  m o re  c o v e r a g e  t h a n  w ire lin e  sy s tem .

W ireless system , in a n a lo g  a n d  d ig ita l form , cu rre n tly  a p p l ie s  to  b o th  
v o ic e  a n d  d a t a  c o m m u n ic a t io n .  E x a m p le  o f w ire less c o m m u n ic a t io n  a r e  
m o b ile  t e l e p h o n e  sy stem , TDMA rural t e l e p h o n e  sy stem , trunk  m o b ile , e t c .  
W ireless c o m m u n ic a t io n  c a n  b e  w o rk e d  in d e p e n d e n t ly  o r  i n te g r a te d  w ith  
w ire  line c o m m u n ic a t io n .  To e n a b l e  te le c o m m u n ic a t io n  s e rv ic e  in t h e  rural 
a r e a ,  w ire less s o m e tim e s  n e e d  to  w o rk  w ith  w ire lin e  sy stem ; b o th  of sy stem s 
c a n  c o m m u n ic a te  w ith  e a c h  o th e r  v ia  in te r fa c in g  e q u ip m e n t .

Overview of the system configuration

C o m m u n ic a t io n  sy s te m  consists  o f th r e e  m a in  c o m p o n e n t s  w h ic h  a r e  
tra n sm itte r , m e d iu m , a n d  re c e iv e r .

FIGURE 3.T T e le c o m m u n ic a t io n  sy stem  m o d e l

F igure 3.1 re p re s e n ts  u n iv e rsa l m o d e l  o f te le c o m m u n ic a t io n .  
T ransm itter is th e  o r ig in a te  s o u r c e  s e n d in g  o u tg o in g  m e s s a g e s  w h ile  r e c e iv e r
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is t h e  d e s t in a t io n  s o u r c e  re c e iv in g  in c o m in g  m e s s a g e s  tro m  tra n sm itte r . To 
s e n d  m e s s a g e  from  tra n sm itte r  to  r e c e iv e r ,  it re q u ire s  th e  m e d iu m  to  c o n v e y  
m e s s a g e  b e t w e e n  tw o  s o u rc e s . เท tw o  w a y s  c o m m u n ic a t io n ,  s o u rc e s  m ust 
p e rfo rm  a s  tra n s m itte r  a n d  r e c e iv e r  s im u lta n e o u s ly .

F igure 3.2 p re s e n ts  a p p l ic a t io n  of w ire less n e tw o rk  a n d  th e  in te g ra t io n  
b e t w e e n  existing  t e l e p h o n e  n e tw o rk  a n d  w ire less n e tw o rk  a s  w e ll a s  th e  
in te r fa c in g  o f w ire d  a n d  w ire less e q u ip m e n t .

C o m p a r e  to  te le c o m m u n ic a t io n  sy stem  m o d e l ,  (A) re p re s e n ts  
tra n sm itte r , m ic r o w a v e  a n d  a ir r e p r e s e n t  m e d ia  ,a n d  (B) r e p re s e n ts  r e c e iv e r .

WIRELESS NETWORK 
INTEGRATED WITH 

WIRELINE NETWORK

FIGURE 3.2 W ireless T e le c o m m u n ic a t io n  N etw o rk

Main Components of Wireless Telecommunication

Figure 3.3 illustra tes th e  d e ta ils  o f th e  tra n sm itte r  b a s e d  o n  m o d e l  of 
t e le c o m m u n ic a t io n  in fig u re  3.1.
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FIGURE 3.3 M ain  c o m p o n e n t s  o f w ire less c o m m u n ic a t io n  
(tak in g  in to  a c c o u n t  t h e  in te g ra t in g  w ith  w ire d  c o m m u n ic a tio n ^

End-user Components

E nd users c a n  b e  t e l e p h o n e ,  ra d io  t e l e p h o n e ,  te rm in a l c o m p u te r  w ith  
m o d e m  a n d  PBX. T e le p h o n e  a n d  ra d io  t e l e p h o n e  se ts  w o rk e d  a s  th e  s ig n a l 
g e n e r a t in g  m a c h in e .  PBX (P riv a te  A u to m a tic  B ra n c h  E x c h a n g e ) , is w o rk e d  to  
e n h a n c e  sw itc h in g  c a p a b i l i ty .  T erm inal c o m p u te r  w ith  m o d e m  tran sfe rs  
d ig ita l s ig n a l to  a n a lo g  s ig n a l a n d  s e n t  th ro u g h  th e  a n a l o g  t e l e p h o n e  
n e tw o rk .

Public Exchange Components

The m a in  c o m p o n e n t s  in th e  e x c h a n g e  a r e  c o n s is te d  of;
- S w itch in g  E q u ip m e n t
- C o d in g  a n d  D e c o d in g  E q u ip m e n t
• M o d u la tin g  a n d  D e m o d u la t in g  E q u ip m e n t
- C o n c e n t r a to r
’ M ultip lex er a n d  D e m u ltip lex e r
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The m a in  fu n c tio n  o f th e  p u b lic  e x c h a n g e ,  w h ic h  g e n e ra l ly  c o n s is te d  
o f w ire less a n d  w ire d  c o m m u n ic a t io n  e q u ip m e n t ,  a r e

1 ) R ou ting  th e  in c o m in g  s ig n a l (call) to  t h e  a p p r o p r i a t e  d e s t in a t io n  
b y  sw itc h in g  fu n c tio n

2) P ro c e s s in g  s ig n a l in c lu d in g  s ig n a l m o d u la t io n  a n d  d e m o d u la t io n ,  
s ig n a l c o d in g  a n d  d e c o d in g  for a p p r o p r i a t e  a n d  e f fe c t iv e  
tran sm issio n  o f  s ig n a l in te rm  o f a c c u r a c y  o f  in fo rm a tio n  a n d  
q u a lity  o f th e  s ig n a l, e s p e c ia l ly  m o d u la t in g  s ig n a l o n  
e l e c t r o m a g n e t i c  w a v e  c a r r ie r  for w ire less a p p l ic a t io n

3) T e le c o m m u n ic a t io n  re s o u rc e  m a n a g e m e n t ,  e s p e c ia l ly  c h a n n e l  
a n d  c a p a c i t y  m a n a g e m e n t  b y  m u ltip lex in g  o r c o n c e n t r a t in g  
m a n y  in c o m in g  sig n a l w ith  lo w e r  d a t a  r a t e  o r  c a p a c i t y  in to  o n e  
h ig h e r  c a p a c i t y .  This fu n c tio n  l e a d  to  m o re  e ff ic ie n t b a n d w id th  
a l lo c a t io n

เท c a s e  o f b a s ic  t e l e p h o n e ,  th e  s ig n a l shall b e  s e n t  th ro u g h  th e  PBX 
a n d  o u t r o u te d  to  th e  re sp o n s ib le  lo c a l  p u b lic  e x c h a n g e  th ro u g h  th e  
t e l e p h o n e  line. S ignal shall b e  c o n v e r te d  b y  s ig n a l p ro c e s s in g  e q u ip m e n t  in to  
s u i ta b le  form .

A fter t h a t  m a n y  in c o m in g  signals shall b e  m u ltip le x e d  t o g e t h e r  in to  
h ig h e r  b a n d w i d t h / c a p a c i t y  for c o s t-e f fe c t iv e  transm ission  a n d  e ff ic ie n t 
t e le c o m m u n ic a t io n  r e s o u r c e  sh a rin g  b e f o r e  s ig n a l to  b e  m o d u la te d  w ith  th e  
c a r r ie r  fo r s e n d in g  s ig n a l in th e  e l e c t r o m a g n e t i c  w a v e  form . M o d u la tin g  th e  
s ig n a l o n  v a rio u s  c a r r ie r  f r e q u e n c y  is th e  r e a s o n  fo r t h e  existing  w id e  r a n g e  o f  
r a d io  f r e q u e n c y .

เท c a s e  o f p u re  w ire less n e tw o rk  s u c h  a s  m o b ile  o r r a d io  t e l e p h o n e  
n e tw o rk , th e  s ig n a l p ro c e s s in g  fu n c tio n s  a r e  f e a tu r e d  in th e  m o b ile  c e ll 
s ta t io n  for m o b ile  t e l e p h o n e ,  a n d  c o m m u n ic a t io n  c e n t e r  for trunk  m o b ile  
t e l e p h o n e  a p p l ic a t io n .

M a n y  lo c a l  e x c h a n g e s  a r e  linked  to  m a in  e x c h a n g e ,  for e x a m p le ,  
m a n y  district e x c h a n g e s  a r e  n o rm ally  lin k ed  to  p ro v in c ia l e x c h a n g e .  Usually, 
p ro v in c ia l o r m a in  e x c h a n g e  h a s  m o re  tra ffic  h a n d lin g  c a p a b i l i ty  th a n  lo c a l 
e x c h a n g e  b y  e m p lo y in g  h ig h e r  c a p a b i l i ty  e q u ip m e n t .
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Radio Antenna Component

For w ire less c o m m u n ic a t io n ,  th e  v e ry  s ig n if ic a n t m e d ia  a r e  r a d io  o r  
m ic ro w a v e  a n t e n n a  a n d  a ir  in te r f a c e .  T he a n t e n n a  e n a b l e  b r o a d c a s t in g  
c a p a b i l i ty  o f  th e  s ig n a l, th e re fo re ,  s ig n a l c a n  b e  r e c e iv e d  w ith  a c c e p t a b l e  
lev e l o f q u a lity  in s id e  t h e  c o v e r a g e  a r e a  o f a n t e n n a .

For v e ry  lo n g  d i s t a n c e  c o m m u n ic a t io n ,  th e  r e p e a t e r  w h ic h  is a lso  th e  
a n t e n n a  is g e n e r a l ly  e m p lo y e d .  The m a in  fu n c tio n  o f th e  r e p e a t e r  is to  r e 
am p lify  th e  s ig n a l in to  th e  a d e q u a t e  p o w e r  leve l to  b e  re - tra n s m itte d  a g a in .

At th e  r e c e iv e r  s id e , th e  r a d io  o r  m ic ro w a v e  a n t e n n a  is n e e d e d  for 
d e te c t io n  o f r e t r ie v a b le  s ig n a l b e f o r e  s e n d in g  th e  s ig n a l to  th e  b a c k w a r d  
s te p  of s ig n a l p ro c e s s in g .



Classification of Mentioned Inventory

B a s e d  o n  th e  m a in  c o m p o n e n t s  of th e  w ire less t e le c o m m u n ic a t io n  s t a t e d  a b o v e ,  th e  m e n t io n e d  in v e n to ry  c a n  b e  
c la ss ified  b y  its fu n c tio n  a s  p r e s e n te d  in th e  fo llow ing  ta b le ;

C o d e List o f  M e n t io n e d  Inventory End -U sers

E q u ip m e n t

Ex c h a n g e  E q u ip m e n t D is tr ib u tio n

F ra m e

A n te n n a  

& Fe e d e rS w itc h in g C o d e r/

D e c o d e r

M o d u la to r/

D e m o d u la to r

M u ltip le x e r/

D e m u ltip le x e r

C o n c e n tra to r

100 0 0  126 M u lti-A ccess  Rural R a d io  T e le p h o n e  (Subscriber)
100 0 9  5 6 6 First O rd er Digital M ultip lex E q u ip m en t 4W.E&M Sig ✓
100 0 8  717 UHF Digital R a d io  T e le p h o n e  E q u ip m en t 6 C h  (Sub & Ex) / / ✓
100 0 8  729 2GHZ Digital M ic r o w a v e  R a d io  E q u ip m en t ✓ / / ✓
100 3 5  661 R a d io  S e t  a n d  E q u ip m en t for M ic r o w a v e  13GH z 34M B ✓ ✓ / ✓
100 0 9  571 H ard w are for M a in te n a n c e  C e n te r
100 3 6  4 5 7 34M  M ux E q u ip m en t for NE 5530A A  (2Sys /  St) ✓
100 0 8  721 D igital S p e e c h  In terp o la tio n  (S ystem  Line D o u b le )  1 link /
100 0 8  2 2 3 D igital M ic r o w a v e  C a p a c it y  34M B w ith M ultip lex E q u ip m en t / / /
100 0 9  732 First O rd er M ux (N 5 0 0  series) /
100 0 9  5 6 3 2GHZ D igital M ic r o w a v e  R a d io  E q u ip m en t (34 MBPS) ✓ / / /
100 0 9  5 6 7 140 MBPS Digital M ux E q u ip m en t (Full System ) / ✓
100 0 9  738 D igital Line C o n c e n tr a to r  D C S-20 for 2MBPS PCM Transm ission ✓
100 0 9  2 8 0 M ic r o w a v e  Minilink E q u ip m en t 13 GHz 34M B ✓ ✓ ✓
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