
 

 

 

 

��

��

��

��

��

��

��

��

��

��

��

��

��

  
  

  
  
¢:_Bé:��¿�X�Ä�c�¼³:� �

�@��Í;ÆjÖ:��c�¼Å�;·�h° B���;ÀÆ³@��¾ÃcZç:  
  
  

KÍMjM Ê ¨_�  
º�(C��_¸�c¸��_¸��b^;¬³:�_� �

�ΔτϳήϏ�Ζϴϣ���ϦϳϭϼΒϨδϟ΍���ΔϴϠϬϗΩ��

ΔϴΑήόϟ΍�ήμϣ�ΔϳέϮϬϤΟ��

Email : EngMK83@Yahoo.com 

Tel : +2 /  050 / 6771551      &        Mobile  : +2 /  0109833045 

��

��

CCoommmmuunniiccaattiioonn  ��

SSyysstteemmss 

 

 

oobbiillee  

�:XXXXXXXXXXXXXXXXXX¶:Ä XXX�ºXXXXXX�¸XX� �
nF:XXIÓ;XXX 

id5233825 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 

mailto:EngMK83@Yahoo.com


 

��

��

��

��

��

��

��

��

 Mobile communication systems 
 

 Chapter 1 : Introduction To Communication Systems 

 Chapter 2 : Cellular Network Structure 

 Chapter 3 : Modern Wireless Communication Systems 

 

��

  

  

 

 
 

 
 

  

        
        

 

id5287192 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



CChhaapptteerr  11  

  

        

        

  

IInnttrroodduuccttiioonn  TToo  CCoommmmuunniiccaattiioonn  

SSyysstteemmss  

 ��
�.�� Ñ__¾f³¾Introduction        

History of Mobile Communications   �.Ñ»³ÃN�A PÛBvMáA cÌiBM   

Evolution of Mobile Radio Communication  ¼_ÌBIË�A Ñ¿£ÂC iË_ðM .3 
��

���ΔϴϠΨϟ΍�΃ΪΒϣ� Cellular Principle    

���  ΎϜϳήϣ΃�ϰϓ�ϞϳΎΑϮϤϟ΍�ΔϤψϧ΃  �  Mobile Radio-telephony in U.S��

����ϢϟΎόϟ΍�ϝϮΣ�ϞϳΎΑϮϤϟ΍�ΔϤψϧ΃�Mobile Radio System Around The World ��

��

�. §ºA °ÍÃvNºA _ÑÌËÌeAjºA ½BmiáA À£Ãº ÁB  
��

�����ΔτϴδΑ�ϝΎγέ·�Ϣψϧ���Simplex Communication Systems���

�������ΔΟϭΩΰϣ�ϒμϧ�ϝΎγέ·�Ϣψϧ�Half Duplex Communication System���

�������ΔΟϭΩΰϣ��ϝΎγέ·�Ϣψϧ�Full Duplex Communication System� 

 

5. Comparison of Common Wireless Communication Systems  

 

id5322673 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



Chapter 1                                                          Introduction To Communication Systems 
 

� Eng. Mohammed Abd EL-Kader               
��

��

�� 
 

 ��
�ϝΎϘ˷Ϩϟ΍�ϒΗΎϬϟ΍���ϭ΃����ϱϮѧϠΨϟ΍�ϒΗΎѧϬϟ΍���ϭ΃����ϝϮѧϤΤϤϟ΍�ϒΗΎѧϬϟ΍���ϭ΃����ϝ΍ϮѧΠϟ΍�ϒΗΎѧϬϟ΍����������ϱάѧϟ΍ϭ�ϝΎμѧΗϹ΍�Ε΍ϭΩ΃�ϝΎϜѧη΃�ΪѧΣ΃�Ϯѧϫ

�����ΔѧѧϨϴόϣ�ΔΣΎδѧѧϣ�ϦϤѧѧο�ΔѧѧϋίϮϤϟ΍�ΚѧѧΒϟ΍�Ν΍ήѧѧΑ΃�Ϧѧѧϣ�ΔϜΒѧѧη�ϖѧѧϳήσ�Ϧѧѧϋ�ϲϜϠѧѧγϼϟ΍�ϝΎμѧѧΗϹ΍�ϰѧѧϠϋ�ΪѧѧϤΘόϳ���ΓΰѧѧϬΟ΃�έϮѧѧτΗ�ϊѧѧϣ����

������������������Α�ϲΗϮѧλ�ϝΎμѧΗ΍�ΔϠϴѧγϭ�ΩήѧΠϣ�Ϧѧϣ�ήѧΜϛ΃�ΓΰѧϬΟϷ΍�ΖΤΒѧλ΃�ϝΎѧϘϨϟ΍�ϒΗΎϬϟ΍�������ϲѧϔϛ�ήΗϮѧϴΒϤϛ�ΓΰϬΟ΄ѧϛ�ϡΪΨΘδѧΗ�ΖΤΒѧλ΃�ΚѧϴΤ

������ϭ�˯ΎѧѧѧѧϘϧ�βϔϨѧѧѧѧΑ�ήϳϮμѧѧѧѧΘϟ΍�ΎѧѧѧѧϬϨϜϤϳ�ΓΪѧѧѧѧϳΪΠϟ΍�ΓΰѧѧѧѧϬΟϷ΍�ϭ�ΖѧѧѧѧϧήΘϧϻ΍�΢ϔμѧѧѧѧΗϭ�ϲΗϮμѧѧѧѧϟ΍�ΪѧѧѧѧϳήΒϟ΍�ϝΎΒϘΘѧѧѧѧγ΍�ϭ�Ϊѧѧѧѧϴϋ΍ϮϤϠϟ�������������

��ΔϴϤϗήϟ΍�Ε΍ήϴϣΎϜϟ΍�ΡϮοϭ��������������ϲϠϐθѧϣ�ϦϴѧΑ�ΪϳΪθѧϟ΍�βϓΎѧϨΘϟ΍�ΐΒδѧΑϭ�Ϛϟάϛ�ϥϼϋϹ΍�Ϟ΋Ύγϭ�ΪΣ΃�ΔϟΎϘϨϟ΍�ϒΗ΍ϮϬϟ΍�ΖΤΒλ΃�ΎϤϛ

ΗΎѧѧѧϬϟ΍�ΓΰѧѧѧϬΟ΃����ϊѧѧѧϤΘΠϤϟ΍�ΕΎѧѧѧΌϓ�ϊѧѧѧϴϤΟ�ϝϭΎѧѧѧϨΘϣ�ϲѧѧѧϓ�ΕΎѧѧѧϴτόϤϟ΍�ϝΩΎѧѧѧΒΗ�ϭ�ΕΎѧѧѧϤϟΎϜϤϟ΍�ΔѧѧѧϔϠϜΗ�ΖΤΒѧѧѧλ΃�ϝΎѧѧѧϘϨϟ΍�ϒ��ϥ΄ѧѧѧϓ�΍άѧѧѧϟ�������������

ΔΘΑΎΜϟ΍�ϝΎμΗϻ΍�ΓΰϬΟ΃�ϞΤϣ�ϞΤϴϟ�ϲϣϮϳ�ϞϜθΑ�Ϊϳ΍ΰΘϳ�ϲΑήόϟ΍�ϢϟΎόϟ΍ϭ�ϢϟΎόϟ΍�ϰϓ�ΓΰϬΟϷ΍�ϩάϫ�ϲϣΪΨΘδϣ�ΩΪϋ���

��

����ϡΎѧѧϋ�ϲѧѧѧϟ·�ϪѧѧΨϳέΎΗ�ΩϮѧѧόϳϭ�������Δϛήѧѧη�Ε΃ΪѧѧѧΑ�ΎϣΪѧѧϨϋ��ΰϴΟϮѧѧѧϟϮϨϜΗ�ΖѧѧγϮϟΘϟ΍���ΎѧѧѧϬϠϤόϣ�ϲѧѧϓ�ΏέΎѧѧΠ�ϲѧѧγΰΟϮϴϨΑ��ΎѧѧѧϬϨϜϟ�ϭ�����������

�����������ϲѧѧϜϳήϣϷ΍�Ϯѧѧϫ�ίΎѧѧΠϧϹ΍�΍άѧѧϫ�ΐΣΎѧѧλ�ϥΎѧѧϛ�ϞѧѧΑ�ϝϮѧѧϤΤϣ�ϥϮѧѧϔϴϠΗ�ϝϭ΃�ΔΒΣΎѧѧλ�ϦѧѧϜΗ�Ϣѧѧϟ�ήΑϮѧѧϛ�ϦΗέΎѧѧϣ��Δϛήѧѧη�ϲѧѧϓ�ΚѧѧΣΎΒϟ΍�����

�ϲϓ�ϪΑ�ΔϤϟΎϜϣ�ϝϭ΃�ϱήΟ΃�ΚϴΣ�ϮϏΎϜϴη�ϲϓ�ΕϻΎμΗϼϟ�ϻϭέϮΗϮϣ��ϡΎϋ�ϞϳήΑ΃���������

��

��ϟ΍��ϒΗΎѧѧѧϬϟ΍�ϝϮѧѧѧϤΤϤ���ϝ΍ϮѧѧѧѧΠϟ΍�ϭ΃�ϞѧѧѧϳΎΑϮϤϟ΍������ϭ��������Ε΍έΎѧѧѧѧη·�ϖѧѧѧϳήσ�Ϧѧѧѧϋ�ϝΎѧѧѧѧγέ·ϭ�ϝΎΒϘΘѧѧѧγ΍�Γήѧѧѧ΋΍Ω�Ϧѧѧѧѧϋ�ΓέΎѧѧѧΒϋ�Ϯѧѧѧϫ�����������

ϪѧѧѧΑάΑΫ�����������������ϪΗΎϜΒѧѧѧη�ϭ�ϞѧѧѧϳΎΑϮϤϟ΍�ϦѧѧѧϜϟ�ϮѧѧѧϳΩ΍ήϟ΍�Ε΍έΎѧѧѧη·�ϞѧѧѧΜϣ�ΎѧѧѧϣΎϤΗ�Δϴ΋Ύπѧѧѧϓ�ΎѧѧѧϬϨϣϭ�Δϴѧѧѧοέ΃�ϝΎѧѧѧγέ·�ΕΎѧѧѧτΤϣ�ήѧѧѧΒϋ���������

��������ϞμѧѧѧΗ�΍ΪѧѧѧΟ�ΔѧѧѧϳϮϗ�ϰѧѧѧϫϭ�ϲϟίΎѧѧѧϨΗϭ�ϱΪϋΎμѧѧѧΗ�ΐѧѧѧϠϘϟ΍�Ϣѧѧѧγέ�Ε΍έΎѧѧѧη·�ϞѧѧѧΜϣ�ΔѧѧѧϴΑάΑΫ�ΔΗ΍έΎѧѧѧη΍�ϭ�ϢϬϨѧѧѧϋ�ϒѧѧѧϠΘΨϳ�ΔϴѧѧѧοέϷ΍�������������

��ϰѧѧϟ΍��MHZ��ΔѧѧѧϠϣΎϜΘϣ�Γήѧѧѧ΋΍Ω�ϖѧѧѧϳήσ�Ϧѧѧѧϋ�ϥϮѧѧϜΘϓ�ϝΎμѧѧѧΗϻ΍�ΔѧѧѧϘϳήσ�Ϧѧѧѧϋ�Ύѧѧѧϣ΃�ΓΪѧѧΣ΍Ϯϟ΍�ΔѧѧѧϴϧΎΜϟ΍�ϰѧѧѧϓ�ϻΎΒϘΘѧѧѧγ΍ϭ�ϻΎѧѧѧγέ·����������

������ςѧѧѧѧѧΨϟ΍ϭ�ΔϛήθѧѧѧѧѧϟΎΑ�ιΎѧѧѧѧѧΨϟ΍��ϰδѧѧѧѧѧϴ΋ήϟ΍�ζΘϳϮδѧѧѧѧѧϟ΍ϭ�ϲμѧѧѧѧѧΨθϟ΍�ϝϮѧѧѧѧѧϤΤϤϟ΍�ϰѧѧѧѧѧϓ�ϦѧѧѧѧѧϤϜΗ��SIM CARD���������������������������

ϭ�ΕέΎѧѧϛ�Ϣϴδѧѧϟ΍���ѧѧΨΗ�ΓΪѧѧΣϭ�ΎѧѧϬΑ�Γήϴϐѧѧλ�ΔѧѧϗΎτΑ�Ϧѧѧϋ�ΓέΎѧѧΒϋ���ΕΎѧѧϧΎϴΑ�ΎѧѧϬΑ�ϥΰѧѧΨΗ�ΔѧѧΠϟΎόϣ�ΓΪѧѧΣϭϭ�ΔѧѧϘϴϗΩϭ�΍ΪѧѧΟ�Γήϴϐѧѧλ�Ϧϳΰ

Ϊѧѧѧѧѧϳήϟ΍ϭ�ϡΪΨΘδѧѧѧѧѧϤϟ΍����Ϧѧѧѧѧѧϣ�ϥϮѧѧѧѧѧϜΘϴϓ�ϝϮѧѧѧѧѧϤΤϤϟ΍�ι΍ϮѧѧѧѧѧΧ�Ϧѧѧѧѧѧϋ�Ύѧѧѧѧѧϣ·�ϦϳήΧϵΎѧѧѧѧѧΑ�ϝΎμѧѧѧѧѧΗϼϟ�Ϫϣ΍ΪΨΘѧѧѧѧѧγΎΑ�ϡϮѧѧѧѧѧϘϳ�ϯάѧѧѧѧѧϟ΍�������������������

���ΔѧѧѧѧΑΎΘϛ�ϦѧѧѧѧϜϤϳϭ�ΕΎѧѧѧѧϣϮϠόϤϟ΍�ϦϳΰѧѧѧѧΨΘϟ�εϼѧѧѧѧϓϭ�Δѧѧѧѧϣ΍έϭ�Δѧѧѧѧϴϋήϓϭ�Δѧѧѧѧϳΰϛήϣ�ΔѧѧѧѧΠϟΎόϣ�ΓΪѧѧѧѧΣϭϭ�ϝΎѧѧѧѧγέ·ϭ�ϝΎΒϘΘѧѧѧѧγ΍�Γήѧѧѧѧ΋΍Ω������������

ϟ΍ϰϫϭ�ϝϮϤΤϤϟ΍�ι΍ϮΨΑ�ωΎΘϤΘγϻ΍ϭ�ΓήϴμϘϟ΍�Ϟ΋Ύγή���

��

����ΓΰϬΟϷ΍�Ϧϣ�ΪϳΪΠϟ΍�ϞϴΠϟ΍�ϖϳήσ�Ϧϋ�ϢϬΘϴ΋ϭέϭ�ϦϳήΧϵΎΑ�ϝΎμΗϻ΍�dct4�ΔϘϴϗΩ�Ε΍ήϴϣΎϜΑ�ΓΩϭΰϤϟ΍����

���ϢϟΎόϟ΍�ϰϓ�ϥΎϜϣ�ϯϻ�ΓήϴμϘϟ΍�Ϟ΋Ύγήϟ΍�ϝΎγέ·�ϦϜϤϳ����

���ΔΜϳΪΤϟ΍�ΎϓΎΠϟ΍�ΏΎόϟ΍�΍άϛϭ�ΏΎόϟϷΎΑ�ΔϴϠδΘϟ΍����

��ϻ΍�ϰѧѧϟ΍�ωΎΘϤΘѧѧγϻ΍����ΔѧѧϔϠΘΨϣ�ΕΩ΍ΪѧѧΘϣΎΑ�ϰϧΎѧѧϏϻ΍ϭ�ϯήѧѧΛ�ϰѧѧΑ�ϡwav . mp3���ϞΠδѧѧϣϭ�ϮѧѧϳΩ΍ήϟ΍�ϰѧѧϟ΍�ωΎΘϤΘѧѧγϻ΍�΍άѧѧϛϭ�

�ΖϧήΘϧϻ΍�ρϮτΧ�ήΒϋϭ�ΓΰϬΟϷ΍�ϦϴΑ�ΔϛήΘθϤϟ΍�ΏΎόϟϷ΍�Ϧϣ�ΎϫήϴϏϭ�ΕΎϴΗϮμϟ΍���

��
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������ŞƃŒ�ŨœƌŞ�ƇŊ�ŻŧŶř�ƇŊ�ūƋťƆƃŒ�ƇƆ�����������ŗºſťƃŒ�ƇƆ�ŗƒƃœŵ�ŗŞŧťŕ�ƍƒťŒŧ�ƇƂƃƍ��ƍƒťŒŧƃŒ�ŨœƌŞ�ƊƄƆŵ�Ƒż�ƊŕŬƒ�ŨœƌŞ�ƍƋ�¾Œƍ

ťƒƀŶřƃŒƍ���������ƐťœŶƃŒ�ƇƍŽƄřƃŒ�ųŧřŤŊ���ŗűŪŒƍŕ���ƅƃœŶƃŒ���ŧťƈŪƂƃŒ������Ƒºż�¾ŕ�ƅœƋŒŧŞ���������������ŗƒƂƄºŪƚƃŒ�ŘƙœŮºřƙŒƍ

�����ŧƍűřƍ�ųŒŧřŤƙ�ŗŞƒřƈ�ŘŧƍűřŖŨƌŞŊ�������ƚŪř�ƐƙƍƂƒƈ�ƅƃœŶƃŒ�ŗűŪŒƍŕ�ųŧřŤŒ�ƐŦƃŒ�ƍƒťŒŧƃŒ�����Ƒż������������ŧƒťŞƃŒ�ƇƆƍ�

œŶƆ�ƍƒťŒŧƃŒƍ�ŻřœƌƃŒ�ŖŧƂż�ŝƆťƈřƍ�ťšřř�ƇŊ�ƑŶƒŕűƃŒ�ƇƆ�ƊƈŊ�ŧƂŦƃœŕ���

��
�����ƇœƂ�ŘƙŒƍŞƃŒ�ųŒŧřŤŒ�¾ŕſŭœŤŬƕŒ����ŒƍŞœřšŒ�ƇƒŦƃŒ�Əƃō���¾œŮřƙŒ�ƑƂƄŪƚƃŒ�ŖŨƌŞŋŕ���ŗºƄƀƈřƆ�

�ƅƌƄƆŵ�ŗŶƒŕűƃ�ŗŞƒřƈ�ƑƀőœŪºƂ�����ƍºƒťŒŧƃŒ�ŘœºƈƍŽƄř�ŒƍƆťŤřºŪŒ�ĹƚśºƆ�ŘŒŧœƒŪºƃŒ�Radio 

Telephones �����ƑżƋ���ŗºűšƆ�ƎƍŪ�ťŞƍƒ�ƇƂƒ�ƅƃ�ŘœƈƍŽƒƄřƃŒ�ƇƆ�ŗƆŲƈƕŒ�ƉŦ�¾œºŪŧō�

���ŗƈƒťƆƃŒ�Əż�ŗƒŨƂŧƆ�ŖťšŒƍ�Antenna��ƍ������ƅŒťŤřºŪƚƃ�ŗºšœřƆ�űƀż�¾œŮřŒ�Ŗœƈſ����œºƆƆ

��������ŗżœŪƆ�Əűźƒƃ�Ǝƍſ�¾œŪŧō�ŨœƌŞ�ƏƄŵ�ŖŨƌŞƕŒ�ƁƄř�Ǝƍřšř�ƇŊ�ŔŞƍŊ���ó������ŧřƆƍºƄƒƂ�

����������ŭœŤŬƕŒ�ƇƆ�ťƍťšƆ�ťťŵ�ƇŊ�ƏƈŶƒ�ŒŦƋƍ�����ř�ƅŒťŤřŪŒ�ƅƌƈƂƆƒ����ƍƒťŒŧƃŒ�ŘœƈƍŽƄ����ƇŒ�Śƒš

ŗƒżœƂ�ŧƒŹ�ƅŒťŤřŪƚƃ�ŖŧżƍřƆƃŒ�ŘŒƍƈƀƃŒ�ťťŵ���

��
�����������������œºƒƚŤ�Əºƃō�ƅŪºƀř�ŗƈƒťƆƃŒ�ƇŎż�¾ŒƍŞƃŒ�ƇƍŽƄř�ƅœŲƈ�Ƒż�œƆŊ��ƍƒťŒŧƃŒ�ŘœƈƍŽƄřƃ�ŗŕŪƈƃœŕ�ŒŦƋ

��ŖŧƒźŮcells�������ŗűšƆ�ťŞƍƒ�ŗƒƄŤ�¾Ƃ�Ƒżƍ¾œŪŧō��Antenna��������ƇºƂƆƒ�ŗºƀƒŧűƃŒ�ƉŦºƌŕƍ��

Ŗťœŵō������ƒťƆƃŒ�¾Ƃ�ƏƄŵ�ťťŧřƃŒ�ũŽƈ�ƅŒťŤřŪŒ������������ƅƌƈºƂƆƒ�ťŒŧºżƕŒ�ƇºƆ�ƇƒºƒƚƆƃŒ�ƇŎż�Ƒƃœřƃœŕƍ�ŗƈ

�ŘſƍƃŒ�ũŽƈ�Ƒż�¾ŒƍŞƃŒ�ƅŒťŤřŪŒ 

 

��

 

Evolution of Mobile Radio Communication   ðM_ÌBIË�A Ñ¿£ÂC iË_¼  .3  

��ŘŧƌŲŗƆŲƈƕŒ�����ƅœŵ�Əż�ŗƒƂƄŪƚƃŒ���������ƅťŤřŪř�ŘƈœƂƍ�AM��������ŗƒƃœŶƃŒ�ŇœŰƍŰƃŒ�¾ƒťŶřƃŒ�ŒŦƋ�ŔƒŶƒ�ƇƂƃƍ�������ŧºƌŲż

�ƁƃŦ�ťŶŕFM�ƅœŵ�Əż������ƅťŤřŪŒ�ƁƃŦ�ťŶŕ�ƅś�Digital Modulation�ƅœŵ�Əż�������ŖŧºƂż�ŘŧƌŲ�ƁƃŦ�ťŶŕ�ƅś�

�ƅœŲƈƃŒƐƍƄŤƃŒ����

��

��.1ŗƒƄŤƃŒ�ŊťŕƆ� Cellular Principle  

�ŗƒűźřƃŒ�žűœƈƆ�ƅƒŪƀř�ƅřƒ�Coverage Area��Əƃō�ŘŒťťŧřƃŒ�ũŽƈ�ƅŒťŤřŪŒ�Ŗťœŵō�œƒƚŤƃŒ�ƉŦƋ�Əż�ƅřƒ�ŖŧƒźŮ�œƒƚŤ�

���ŘŒƍƈƀƃŒ�Ƈƕ�Channels�����ŖťƍťšƆ�ŗšœřƆƃŒ�����������������Əºż�ƇƒƂŧřŬºƆƃŒ�ťťŵ�ŖťœƒŨ�ƎŊ�ŗƂŕŬƃŒ�ŗŶŪ�ŖťœƒŨ�ƁƃŦ�ťőŒƍż�ƇƆƍ

�ŗƂŕŬƃŒ�����ŗƒƃœƆřšŒ�ŖťœƒŨ�ƊŕƒŶƒ�ƇƂƃƍ�ƅœŲƈƃŒ�ťƒƀŶřƍ�¾ŤŒťřƃŒ���



Chapter 1                                                          Introduction To Communication Systems 
 

� Eng. Mohammed Abd EL-Kader               
��

��

�� 
 

��

Cellular System��

��

�œƒƚŤ�Əƃō�ŗƈƒťƆƃŒ�ƅƒŪƀřCells�ƎťŊ�ŗƒŨƒƄŞƈƙœŕ�ŘƙŒƍŞƃŒ�ŗƒƆŪř�Əƃō�Cell Phone��ƍºƋ�ŒŦƋƍ�ƐƍƄŤƃŒ�¾ŒƍŞƃŒ�ƐŊ�

ũœŪƕŒƅƃœŶƃŒ�Ƒż�ƇœƂƆ�ƐŊ�ƇƆ�ŚťšřƃŒ�ŗƒƄŕœſ�ƏƄŵ�Řƙƙť�Ƒƌż�¾ŒƍŞƃŒƍ�¾ƍƆšƆƃŒ�ŗƆƄƂ�œƆŊ��ŗƒƆŪřƃŒ�Ƒż����

���

��

��

��

��

��

��

��

��

��

��

��

��
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�.2  œƂƒŧƆŊ�Əż�¾ƒœŕƍƆƃŒ�ŗƆŲƈŊ  �  Mobile Radio-telephony in U.S��

��

North America Generations 

��

 �.3�ƅƃœŶƃŒ�¾ƍš�¾ƒœŕƍƆƃŒ�ŗƆŲƈŊ�Mobile Radio System Around The World��

��

European Generations��
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Japan Generations 
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� .§ºA °ÍÃvNºA_ ½BmiáA À£Ãº ÁBjºAAÑÌËÌe  

ŧƃŒ�¾œŪŧƗŒ�ƅŲƈ�ŻƒƈŮř�ƇƂƆƒŒ�œƆƂ�ŗƒƍƒťƑƄƒ����
��

�.1�ƅŲƈ��¾œŪŧō�ŗűƒŪŕ��Simplex Communication Systems���

 ¾œŕƀřŪƙŒ�ƍ�¾œŪŧƘƃ�ťšŒƍ�ťťŧř .. ĹœŶƆ�¾œŕƀřŪƙŒ�ƍ�¾œŪŧƙŒ�ƇƂƆƒ�ƙ�ƁƃŦƃ�ƍ .. ƇƍƂř ����Ƈºŵ�Ŗŧœºŕŵ�¾œŮºřƙŒ�ŗƂŕŬ

¾Ɔšƒ�ƅƌƈƆ�¾Ƃ�ŭœŤŬƕŒ�ƇƆ�ŗŵƍƆŞƆ �ĹŒŨœƌŞ��ƍƂř�ƍƆŞ�ƇƆ�ŖŨƌŞƕŒ�ŴƒŌ�ťšŒƍ�ťťŧř�ƏƄŵ�ŗŽƃ¾œŪŧƘƃ ¾œŕƀřŪƙŒ�ƍ ��

ŗƒŶŰƍŕ�ƇƍƄƆŶƒ�ŇœŰŵƕŒ�ŴƒƆŞ�ƇƍƂƒ �ųœƆřŪŒ����şœřŽƆ�űźŰŕ�ƅƍƀƒ�Śťšřƃœŕ�ťšŊ�ŔŹŧƒ�œƆťƈŵ¾œŪŧƗŒ �Śťšřƒ�ƍ���

¾ƍƀƒ�œƆƃ�ƇƍŶƆřŪƒ�ŴƒƆŞƃŒ�œƆƈƒŕ ..  ƉŦƋ ŗƄżœſ�¾śƆ�ŖŧƒśƂ�Řœƀƒŕűř�Ƒż�ŗƃœŶż�ƑƋ�ƍ�ŗűƒŪŕ�ŗƂŕŬƃŒ ��ŬºƃŒ�ŘŒŧœƒºŪ�Ƈš

ƍ�ŧƒŪƆƃœŕ�Ŗťœŵ�ƉŧƆŒƍŊ�ƑűŶƒ�ťőœſ�ƁœƈƋ�ƇŊ�Śƒš �ƁƃŦ�Əƃō�œƆ�ƍ�ŻſƍřƃŒ���ƇƆ�ĹœƒŊ�ƇŊ�œƆƂ�ŴƒƆŞƃŒ�Ɗƃ�ŴƆřŪƒż �ƇƒƀőœŪƃŒ

ƅƌƆƄŶƒƃ�ƇƒŧŤƓŒ�ƍ�ťőœƀƃŒ�Əƃō�ŗƃœŪŧ�ƊƒŞƍř�ƊƈƂƆƒ Ɗƒťƃ�ŗƄƂŬƆ�Ƈŵ�ĹƚśƆ .. ŗƒŧŪ�ƙ�ƇŊ�œƌŕƍƒŵ�ƇƆ�ĹœŶŕű �ƏƄŵžƚűƗŒ�

šřƒ�ƇŊ�ƇƂƆƒ�ƙ�ƊƈŊ�œƆƂ�ŗƂŕŬƃŒ�ƉŦƋ�ƑżŖťŵ�Śť ťšŒƍ�Ƈň�Ƒż�ŭœŤŬŊ .  �œºƆ�Ƒƌż�ƁƃŦ�ƇƆ�ƅŹŧƃŒ�ƏƄŵ�ƇƂƃ�ƍ ��ŘºƃŒŨ

ƁœƈƋ�ƇŊ�œƆƂ�ŗƒšœƈ�ƇƆ�œƌřűœŪŕ�ŔŕŪŕ�ƅŒťŤřŪƙŒ�ŗŶŪŒƍ ŴƒƆŞƃŒ�ŴƆřŪƒ�ƇŊ�ŔƍƄűƆƃŒ�œƌƒż�ƇƍƂƒ�ŘœƀƒŕűřƃŒ�ƇƆ�ŧƒśƂƃŒ 

�¾ŮŒƍř�ƏƄŵ�ĹœƆőŒť�ŒƍƈƍƂƒ�ƇŊ�ƍ�ŇŒťƈƄƃ���ŐżœűƆƃŒ�ŗƂŕŬ�¾śƆ �ƍŻœŶŪƗŒŗűŧŬƃŒ�ƍ�. ��

 

 �.2�ŻŮƈ�¾œŪŧō�ƅŲƈ�ŗŞƍťŨƆ��Half Duplex Communication System� 

 �ťšŒƍ�Ƈŉŕ�¾ŕƀřŪƒ�ƍ�ŭŤŬƃŒ�¾Ūŧƒ�ƇŊ�œƈƋ�ƇƂƆƒ�ŻřœƌƃŒ�¾śƆ ƐťœŶƃŒ� �ŖœƈƀƃŒ�ũŽƈ�ƏƄŵ�Channel����ũƒºƃ�ƇºƂƃƍ

�ŘſƍƃŒ�ũŽƈ�Əż��� �ŴŰƍ�Ƈƒŕ�¾ťŕƒ�şœřŽƆƃ�ŖŧƍŧŰ�ƙ�ƍ¾œŪŧōƍ� �¾œŕƀřŪŒ���

��Śƒšƍ��ŗƆŲƈƕŒ�ƉŦƋ�ƇŊ���ťšŒƍ�Ŗœƈſ�ƅťŤřŪř��ŪŧƘƃ�Ŗ������Œ�Əż�ƊƈŒ�ƏƈŶƒ�ŒŦƌż�¾œŕƀřŪƙŒƍ�¾œ�����ƁŧřŬƆƃŒ�ŴƒűřŪƒ�Řſƍ�Ǝ�œºƆō��ƇŒ�

�ŗƆƍƄŶƆƃŒ�¾ŕƀřŪƒ�ƍŒ�¾Ūŧƒ�ƅƚƂƄƃ�ŴżťƃŒ�¾śƆ�ťƍƒƀƃœż�Push to Talk������ũƒƃƍŕƃŒ�Řœƒżŧű�ƁƃŦ�¾œśƆ�ƍ�����

 ��

�.3�ŗŞƍťŨƆ��¾œŪŧō�ƅŲƈ��Full Duplex Communication System���

����ƅťŤřŪƒ�ťšŒƍ�ƇŒťťŧř¾œŪŧƘƃ��ŤƓŒ�ƍ��¾œŕƀřŪƚƃ�ŧ���� ����������ťšŒƍ�Ƈŉŕ�¾ŕƀřŪƒ�ƍ�ŭŤŬƃŒ�¾Ūŧƒ�ƇŊ�œƈƋ�ƇƂƆƒ����ũºŽƈ�ƏºƄŵ

�ŖœƈƀƃŒ�Channel��ŘſƍƃŒ�ũŽƈ�Əż�ƍ�����ƇƂƆƒ�ƙ�œƈƋ�ƇƂƃ�ƍƇŊƇƍƂřř� ��ƇœŶƒűřŪºƒ�űƀż�ƇƒŨœƌŞ�ƇƆ�ƙō�ŗƂŕŬƃŒ�ƉŦƋ

œƆƒż�¾œŮřƙŒ�¾ťœŕř �œƆƌƈƒŕ�����ƇŊ�Śƒš  �ťťŧř¾œŪŧƗŒŨœƌŞƄƃ��ťťŧř�ũŽƈ�ƍƋ� �ŨœƌŞƄƃ�¾œŕƀřŪƙŒ� �ťťŧř�ƍ�¾œºŪŧƗŒ�

�ŨœƌŞƄƃ�ũŽƈ�ƍƋ� �ŨœƌŞƄƃ�¾œŕƀřŪƙŒ�ťťŧř�  Ŕƍƒŵ�ƅƋŊ�ƇƆ �ŗŰŧŵ�œƌƈŊ�ŖŨƌŞƕŒ�ƉŦƋŘƈŮřƄƃ�ó���ťƍŮºƀƆ�ŧºƒźƃŒ��

œƌƈŊ�Śƒš ŗƌŕœŬƆƃŒ�ŖŨƌŞƕŒ�ŴƆ�¾ŤŒťřř��ũŽƈŕ�ƇŒŧƒŞƃŒ�ťƈŵ�ŖťŞŒƍřƆƃŒ ŗƀűƈƆƃŒ ..  ���ƉŦºƋ�ƎťºƆ�ŖťœƒŨ�ƇŎż�Ƒƃœřƃœŕ�ƍ

ťƒŨƒ�ŖŨƌŞƕŒ ŨƌŞƕŒ�ŴƆ�¾ŤŒťřƃŒ�¾œƆřšŒ�ƇƆŗƄśœƆƆƃŒ�Ŗ .. ƇŊ�œƆƂ �ƍ�ŗƒƃœŵ�ŘœƒőŒƍƋ�ŔƄűřƒ�ƎťƆƃŒ�ŖťœƒŨ�Ŗƍºſ��¾œºŪŧō�

ŖŧƒŕƂ ŖťťŶřƆ�Řœƒŧœűŕ�Ƒƃœřƃœŕ�ƍ�ŨœƌŞƃ�ƑƄƆŵ�ŧƒŹ�ĹœŶŕű�ŒŦƋ�ƍ ¾ƍƆšƆ�þ�ŒŧƒźŮ�ƍ�ĹœƒŮŤŬ�ƇƍƂƒ�ƇŊ�ůŧřŽƒ����
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5. Comparison of Common Wireless Communication Systems ��

 

ƍ������ƅƍƀƈ�ŻƍŪ�¾ŒƍŞƃŒ�¾Ɔŵ�ŖŧƂŽƃ�žƒſť�ƅƌŽƃ��������ůºŶŕ�ŴºƆ�¾ŒƍºŞƃŒ�ŗƈŧœƀƆŕ�

�ŨœƌŞ�¾śƆ�ŗƒƂƄŪƚƃŒ�ŖŨƌŞƕŒCB radio��ƅºŪœŕ�ŻŧŶƒ�œƆƃ�ŧœŮřŤŒ�ƍƋƍƍ�

ƍƒťŒŧ�ŨœƌŞ��ŗƈƒťƆƃŒ�ŗŞƍƆ���City Band Radio����ƏºƄŵ�ŧśƂŊ�ŻŧŶřƄƃƍ

�����ƏºººƄŵ�ƑƃœºººřƃŒ�ŴºººſƍƆƃŒ�ƏºººƄŵ�ŴºººƄűŒ�ŨœºººƌŞƃŒ�ŒŦºººƋ

ŘƈŧřƈƙŒ��radio_Cb/wiki/org.wikipedia.ne://http��
��

CB Radio��

����

��

�����������������ŨœºƌŞ�ƍŊ�ƍºƋƍ�œºƈƃ�ŧºśƂŊ�ŻƍŧºŶƆ�ŧŤŊ�ŨœƌŞŕ�¾ŒƍŞƃŒ�Ƈŧœƀƈ�ŻƍŪ�œƆƂ

walkie-talkie��������¾œŕƀřºŪŒƍ�¾œŪŧŒ�ƍƒťŒŧ�ƅœŲƈŕ�¾ƆŶƒ�ŨœƌŞ�ƍƋƍ�����ťŞřºŪƍ

�����������ŘºƈŧřƈƗŒ�ŗƂŕºŬ�ƏºƄŵ�ƑƃœºřƃŒ�ŴºſƍƆƃŒ�ƏºƄŵ�ŨœºƌŞƃŒ�ŒŦºƋ�Ƈŵ�ťƒŨƆƃŒ

talkie-Walkie/wiki/org.wikipedia.en://http��

��

��
Walkie-Talkie 

��

��

�ƐŨœƌŞ�Ƈƒŕ�ŗƈŧœƀƆƃŒ�ŧŮœƈŵ��CB radiosƍ��Talkie- WalkieƑƋ�¾ŒƍŞƃŒ�ŨœƌŞƍ����

��� �¾œŮřƙŒ�ŗƀƒŧűDuplex���

��� ŘŒƍƈƀƃŒ�Channels���

��� �ƎťƆƃŒRange���

���

��

��

��
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��
ƐŨœƌŞ�ƇƆ�ƖƂ��CB radiosƍ� Walkie-Talkie�ŘŒŦ�ŖŨƌŞŊ�ƇŒŧŕřŶƒ�half-duplex�ŖŨƌŞŊ�Ƒż�ƇŊ�Śƒš��CB 

Radio�����ŒťŤřŪœŕ�ƇƒŮŤŬ�Ƈƒŕ�¾œŮřƙŒ�ƅřƒ����������űƀż�ťšŒƍ�ŭŤŬ�ƇŎż�ŒŦƃ��ťťŧřƃŒ�ũŽƈ�ƅŴƒűřŪƒ���ŴƆřŪƒ�ŧŤƕŒƍ�ŚťšřƃŒ���

�����ƅœŲƈŕ�¾ƆŶƒż�¾ŒƍŞƃŒ�œƆŊfull-duplex����������ťťŧřƍ�ŚƒťšƄƃ�ŭŮŤƆ�ťťŧř�ƁœƈƋ�ƇŊ�ƑƈŶƒ�ŒŦƋƍ�ŧŤň����œƆƆ�ųœƆřŪƚƃ�ŻƄřŤƆ�

ŘſƍƃŒ�ũŽƈ�Ƒż�ŚťšřƃŒ�œƆƌƈƂƆƒ�ƇƒŮŤŬƃŒ�ƖƂ�ƇŊ�ƑƈŶƒ���

���

��

�ŖŨƌŞŊ�Ƒż�ťŞƍƒwalkie-talkie�ŖŨƌŞŊ�Ƒż�œƆƈƒŕ�¾œŮřƚƃ�ŖťšŒƍ�Ŗœƈſ�CB radio�ťŞƍƒ���¾œŮřƚƃ�Ŗœƈſ����ƇƂƃƍ�

�ƇƆ�ŧśƂŊ�ŴƆ�¾ƆœŶřƒ�¾ŒƍŞƃŒ�ŖŨƌŞŊ�Ƒż�����Ŗœƈſ����

��

��

��ŖŨƌŞƕ�ƇƂƆƒwalkie-talkie�Əƃō�¾Ůƒ�ƎťƆ�Əűźř�ƇŊ���Ŗŧťſ�ƅŒťŤřŪœŕ�ŧřƆƍƄƒƂ������ŘŒƍ�������ŖŨºƌŞŊƍCB 

radio������ƃō�¾Ůř�ŧŕƂŊ�Ŗŧťſ�ƏƄŵ�¾ƆŶř���Ə��������Əƃō�¾Ůƒ�œƋŒťƆ�ƇŎż�ŘŒƍ�����ŧřƆƍƄƒƂ������������ƇƆºŰ�¾ºƆŶř�¾ŒƍºŞƃŒ�ŖŨƌŞŊƍ

���������������������ƅŒťŤřºŪƙŒ�ŇœƈśŊ�ŧŤƕ�ƇœƂƆ�ƇƆ�ŘƂŧšř�œƆƄƂ�ƎŧŤŊ�Əƃō�ŗƒƄŤ�ƇƆ�¾ƍšřř�ƇŊ�ƇƂƆƒƍ�ŗƈƒťƆƃŒ�œƌƃ�ŘƆŪſ�ƑřƃŒ�œƒƚŤƃŒ��

�����������������ƈŊƍ�ŭŤŬ�ƐŊ�ŴƆ�ŚťšřƃŒ�Ŵŕűƃœŕ�ƁƈƂƆƒƍ�ĹŒťŞ�ŧƒŕƂ�¾ŒƍŞƃŒ�ŨœƌŞ�Ɗƒż�¾ƆŶƒ�ƐŦƃŒ�ƎťƆƃŒ�ƇŊ�ƏƈŶƒ�ŒŦƋƍ���ŘœőƆ�ŧżœŪƆ�Ř

�¾œŮřƙŒ�Ŵűƀƈƒ�ƇŊ�Ƈƍť�ŘŒŧřƆƍƄƒƂƃŒ���

��

��

��

�ťšŒƍ�ťťŧř�ƏƄŵ�¾ƆŶƒ�ƍƒťŒŧ�ƅœŲƈ�œƆťŤřŪƒ�ƇƒřƈšœŬ�ƑƀőœŪ�Ƈƒŕ�¾œŮřŒ�half-duplex���œƆƋťšŊ�Śťšřƒ�Śƒš

ŴƆřŪƒ�ŧŤƕŒƍ����
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�ƅœŲƈŕ�¾ƆŶř�ƑřƃŒ�ƍƒťŒŧƃŒ�ŖŨƌŞŊ�Ƒżfull-duplexƇƒśťšřƆƃŒ�ƇƒŮŤŬƃŒ�ƇŎż��ŠƆŪƒ�œƆƆ�ŗŽƄřŤƆ�ŘŒťťŧř�œƆťŤřŪƒ�

ŘſƍƃŒ�ũŽƈ�Ƒż�ŚťšřƃŒ�œƆƌƃ��

���

���

ŗŲšƚƆ��������ƐŧŲœƈřƃŒ�ƅœŲƈƃœŕ�¾ƆŶř�ƑřƃŒ�ŗƒƍƄŤƃŒ�ŻřŒƍƌƃŒ�ŗƆŲƈŊanalog��¾ƍƕŒ�¾ºƒŞƃŒ�¾ŒƍŞ�œƒŞƍƃƍƈƂřŕ�ƏƆŪř�-first

generation mobile technology�ŨƆŧƃœŕ�œƌƃ�ŨƆŧƒƍ�G1������ƅœºŲƈƃœŕ�ŘºƄƆŵ�ƑºřƃŒ�ŗƒƍƄŤƃŒ�ŻřŒƍƌƃŒ�ƅœŲƈƍ�

Œ������ƑƈœśƃŒ�¾ƒŞƃŒ�œŞƒƍƃƍƈƂř�ƏƆŪř�ƑƆſŧƃG2������������ƐŊ�ŻœŶºŰŒ�ŗśƚś�ƑƃŒƍšŕ�ƅŒťŤřŪƚƃ�ŖŧżƍřƆƃŒ�ŘŒƍƈƀƃŒ�ťťŵ�ŘťŒťŨŒ�Śƒš�

��ŠŕŮŊ�����������ŖťšŒƍƃŒ�ŗƒƄŤƄƃ�ŘſƍƃŒ�ũŽƈ�Ƒż�¾œŮřƚƃ�ŖŧżƍřƆ�Ŗœƈſ�����������ƊºƃœƒŞŊƍ�¾ŒƍŞƃŒ�œƒŞƍƃƍƈƂř�ŧƍűř�şŧŬƈ�ŻƍŪƍ�

�ŘŒŧœŮřŤƙœŕ�ŗżƍŧŶƆƃŒGSM, CDMA, TDMAĹœƀšƙ����

���

oF:�;Å:e·ÊÆ°´fÕ³:�IÔ;oFÕ³�Ê�_¬³:�Ê¸�»Ö:�½��¶:Ä�:�IÔ;� �
��������Ƈƒŕ�œƆ�¾Ůř�ŗŰŽŤƈƆ�Ŗŧťſ�¾ŒƍŞƃŒ�ƅťŤřŪƒ0.6���Əƃō�3�����������ƍºƋ�œºƆŕ�¾ºſŊ�ŒŦºƋƍ�űƀż�ŘŒƍ�

�Ƒż�ƅťŤřŪƆCB radio�ŖŧťƀƃŒ�ŘƈœƂ�Śƒš�4ŘŒƍ����ŘœűšƆ�ƇŊ�œƆƂ�¾œŪŧƗŒ�ŗſœűŕ�¾ƆŶř�

��ŗŰŽŤƈƆœŰƒŊ����������ŗűšƆ�Ƈƒŕ�ŘŒťťŧřƄƃ�ŗƒűźřƃŒ�ŗƀűƈƆ�ƇŊ�ƑƈŶƒ�œƆƆ��ƗŒ¾œŪŧ����ťƒŨř�Ƈƃ�¾ŒƍŞƃŒƍ�

��������¾ŶŞƒ�ŒŦƋƍ�¾ƂŬƃŒ�ŗƒŪŒťŪƃŒ�ŗƒƄŤƃŒ�ŗšœŪƆ�ƇŵŖťœŵō��������œºƒƚŤ�Ƒºż�ŘŒťťŧřƃŒ�ũŽƈ�ƅŒťŤřŪŒ�

ƎŧŤŊ�ƇƂƆƆ�����ƐŊ��������������ŘſƍƃŒ�ũŽƈ�Ƒż�ůŶŕƃŒ�ƅƌŰŶŕ�ŴƆ�ŚťšřƃŒ�ƅƌƈƂƆƒ�ŗƒƄŤ�¾Ƃƃ�ŭŤŬ�

ŘŒťťŧřƃŒ�ũŽƈ�ƅŒťŤřŪœŕ� 

���
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 � .ÏË»�A ÁB£Ã»º Î»·Í�A ÔBÃJºA Cellular Network Structure           

 ����ŗƂŧºšřƆƃŒ�ŗºűšƆƃŒ����Mobile Station (MS)���
The Mobile Equipment or Terminal   1.1.1� 

 1.1.2�ŗšƒŧŬƃŒ��The The Subscriber Identity Module (SIM) � 

��
 

 

 
�����ŗƒŪœŪƕŒ�ŗűšƆƄƃ�ƑŵŧŽƃŒ�ƅœŲƈƃŒ The Base Station Subsystem (BSS )  : ��

   �������ŗƒŵŧŽƃŒ�ŘœűšƆƃŒ�ŔſŒŧƆ The Base Station Controller (BSC):  ��
 ��

The Network and Switching Subsystem (NSS) ����ŗƂŕŬƄƃ�ƑŵŧŽƃŒ�ƅœŲƈƃŒ�ŗűšƆ���  
��������¾ƒťŕř�ŨƂŧƆ��¾ƒƍšř��ŘœƆƃœƂƆ ¾ƒœŕƍƆƃŒ�� Mobile Switching Center (MSC)� 

The Gateway Mobile services Switching Center (GMSC) 1.3.2��
�������ƑŪƒőŧƃŒ�ŧºƀƆƃŒ�¾ŞŪ�ƇűƍƆƃŒ��Home Location Register (HLR): ���
������ŧŒƍŨƃŒ�ŧºƀƆ�¾ŞŪ Visitor Location Register (VLR)   :��
���.���žƒśƍřƃŒ�ŨƂŧƆ The Authentication Center (AUC)    :���
������ŖŨƌŞƕŒ�ŻƒŧŶř�¾ŞŪ The Equipment Identity Register (EIR)     :���

 

 Mobile Telephone Switching Office(MTSO)  1.4  
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The GSM network can be divided into four main parts: 

 The Mobile Station (MS). 

 The Base Station Subsystem (BSS). 

 The Network and Switching Subsystem (NSS). 

 The Operation and Support Subsystem (OSS). 

 

�ΔϴϔϴχϮϟ΍�ΔϤψϧϷ΍�Ϧϣ�ΩΪϋ�ΎϬϨϣ�Ϟϛ�ϯϮΤϳϭ�ΔϜΒθϠϟ�ϲγΎγϷ΍�ϡΎψϨϟ΍�Ϧϣ�ϰϋήϓ�ϡΎψϧ�Ϧϋ�ΓέΎΒϋ�Ϯϫ�ΎϬϨϣ�Ϣδϗ�Ϟϛϭ

�ϯήΧϷ΍�Δϴϋήϔϟ΍���  
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��.1��ø
:XSG�:�ÊXÊ¯c����Mobile Station (MS)��� �

 

�ϝϮϤΤϤϟ΍�ίΎϬΟ�Ϯϫϭ�ϝ΍ϮΠϟ΍���Ϊϴϟ΍�ϰϓ�ϞϤΤϳ�ϱάϟ΍���ϝΎΒϘΘγ΍ϭ�ϝΎγέ·�ίΎϬΟ�ϰϠϋ�ϯϮΘΤϳϭ����

 

A Mobile Station consists of two main elements: 

 The Mobile Equipment or Terminal.   �ϙήΤΘϤϟ΍�ϒΗΎϬϟ΍�ϝ΍ϮΠϟ΍�  

 The Subscriber Identity Module (SIM). �Δϴϛάϟ΍�ΔϗΎτΒϟ΍����ϪΤϳήθϟ΍�  

�ΔϳϮϬΑ�ϒϳήόΘϟ΍�ΓΪΣϭϙήΘθϤϟ΍��

��

 

1.1.1  The Mobile Equipment or Terminal 

 

There are different types of terminals distinguished principally by 

their power and application: 

USAGE Maximum output power TYPE 

Installed in  vehicles       20   watt�� FI XED 

In military comm. 8     watt PORTABLE 

Handheld 2     watt HANDSET 

 

Table 2- Types of  M T in GSM 
 

 

1.1.2 The The Subscriber Identity Module (SIM) �: ΔΤϳήθϟ΍�  

 

��

The Subscriber Identity Module (SIM)��

��ϙήΘθϤϟ΍�ΔϳϮϬΑ�ϒϳήόΗ�ΓΪΣϭ�ϯ΍�ˬ�����ϰѧϓ�ΎѧϬΘϴΒΜΗ�ϢΘѧϳ�ήΗϮѧϴΒϤϛ�Γήϛ΍Ϋ�Ϧϋ�ΓέΎΒϋ�ϰϫϭ

΍ϮѧѧΠϟ΍�����ϝΎμѧѧΗϼϟ�Δѧѧϣίϼϟ΍�ΕΎѧѧϧΎϴΒϟ΍�Ϟѧѧϛ�ϦϳΰѧѧΨΗ�ϢΘѧѧϳϭ�ϝ�������Δѧѧϣίϼϟ΍�ϒѧѧϳήόΘϟ΍�ϡΎѧѧϗέ΃ϭ

�ϝ΍ϮΠϟ΍�ΕΎϣΪΨϟ�ϝϮΧΪϟΎΑ�ΡΎϤδϠϟ��ϞΜϣIMSI ��������ΖϠμѧΣ�ϲѧΘϟ΍�Δϛήθѧϟ΍�Ϧѧϣ�ΔϣΪϘϤϟ΍

�ΔΤϳήη�ϰϠϋ�ΎϬϨϣSIM �� 
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The SIM is a smart card that identifies the terminal. By inserting the SIM card into the 

terminal, the user can have access to all the subscribed services. Without the SIM card, the 

terminal is not operational. The SIM card is protected by a four-digit Personal Identification 

Number (PIN). In order to identify the subscriber to the system, the SIM card contains some 

parameters of the user such as its International Mobile Subscriber Identity (IMSI). Another 

advantage of the SIM card is the mobility of the users. In fact, the only element that 

personalizes a terminal is the SIM card. Therefore, the user can have access to its 

subscribed services in any terminal using its SIM card. 
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 �.2��ÊÆf;fÖ:�ÊøS¸´³�Ç�c¨³:�º;�¼³: The Base Station Subsystem (BSS )  : 

 

�����ΕΎϴ΋΍Ϯϫ�ΝήΑ�Ϧϋ�ΓέΎΒϋ������˰Α�ϰϤδϳ�Ύϣ�ϮϫϭBTS������ΕϻΎμΗ΍�ΔϓήϏ�ϪΒϧΎΠΑϭ����Ύѧϣ�Ϯѧϫϭ

���˰Α�ϰϤδϳBSC���ΪΨϳ�ΚϴΣ�����������������ϰѧϠϋ�ΕϻΎμѧΗϻ΍�ΔѧϓήϏ�ϯϮѧΘΤΗϭ�ήѧΜϛ΃�ϭ΃�ΪѧΣ΍ϭ�ΔѧϴϠΧ�Ϟϛ�ϡ

�ϲ΋΍ϮϬϟ΍�ϰϠϋ�Ε΍ΩΩήΘϟ΍�ϊϳίϮΗ�Ϧϋ�ΔϟϮΌδϤϟ΍�ϰϫϭ�ϝΪόϤϟ΍���

��

�Ϟѧϛ BTS ���ΔѧϴϠΧ�ϡΪѧΨϳ�������΢τѧγ�ϰѧϠϋ�ϥΎѧϜϣ�ϯ΃ ����ϭ΃�ϪѧϴϠΨΑ�ϰѧτϐϳ�ϥ΃�ϦѧϜϤϳ�νέϷ΍

���ΎѧϳϼΧ�ΓΪѧϋ����ΔѧτϘϧ�ΪѧόΑ΍�ϥ· ���ϝ΍�ΓΪѧΣϭ�ΎѧϬϴτϐΗ�ϥ΃�ϊϴτΘδѧϳ BTS ��ΎѧΒϳήϘΗ���ϭ�Ϣѧϛ�

ϲϓ�ΓΩΎϋ�ϥϮϜΗ �ϦϛΎϣϷ΍ϥΪϤϟ΍�ϲΣ΍Ϯο�ϭ΃�ϯήϘϟ΍�ϞΜϣ�ΔϤΣΩΰϣ�ήϴϐϟ΍�ΔϴΟέΎΨϟ΍ � 

�ѧϟ΍˰ BTS �����ΎϫέΪѧϗ�Δѧϳϭ΍ί�ϲѧτϐϳ�ϲΟΫϮѧϤϨϟ΍�����ϪѧΟέΩ��ˬ΍Ϋ· ���ϰѧϟ΍�ΝΎѧΘΤϧ� BTS �

�ΔϴτϐΘϟ���ΔΟέΩ� .��  

��
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   ��.2.1�Δϴϋήϔϟ΍�ΕΎτΤϤϟ΍�ΐϗ΍ήϣ The Base Station Controller (BSC):  ��

��˰ϟ΍BCS�˰ϟ΍�Ϧϣ�ΔϋϮϤΠϣ�ϰϓ�ϢϜΤΘΗ�  � BTS�����ϮѧϳΩ΍ήϟ΍�ϝΎμѧΗ΍�Ωέ΍Ϯѧϣ�ήϳΪѧΗ�ϲΘϟ΍�ϲϫ�ϭ

�ѧϟ˰ BTS ��ΓΪѧϋ�ϭ΃�ΪѧΣ΍ϭ � BTS ������ϮѧϳΩ΍ήϟ΍�ΓΎѧϨϗ�Ω΍Ϊѧϋ·�ϊѧϣ�ϞѧϣΎόΘΗ�ˬϭ ���ΰѧϔϗ�ϡΎѧψϧ���ΐѧΛϭ��

Ε΍ΩΩήΘϟ΍ Frequency Hopping Ϧϣ�ϢϴϠδΘϟ΍�ϭ ����ϞѧϳΎΑϮϤϟ΍�˯Ύѧτϋ·�ϰѧϨόϤΑ�ϯήΧϷ�ϪϴϠΧ

�ϝ΍ϮΠϟ΍����ΎϣΪѧϨϋ�ΪѧϳΪΟ�ΩΩήΗ ���ϪѧόϗϮϣ�ϭ΃�ϪѧΘϴϠΧ�ήѧϴϐϳ����˰ѧΑ�ϰϤδѧϳ�Ύѧϣ�Ϯѧϫϭ� Handovers  �ˬ�

�����ΪѧΠΗ�ϑϮѧγ�ϥΎѧϴΣϷ΍�ήѧΜϛ΃�ϲѧϓ BSC �ΓΪѧϋ�ϭ BTS ����ϊѧϗϮϤϟ΍�βѧϔϧ�ϲѧϓ�ˬ����΢τѧγ�ϰѧϠϋ�ϞѧϘϨϟ

ϯΪΣ΍ ΕΎϳΎϨΒϟ΍ .��
��

The BSC controls a group of BTS and manages their radio 

resources. A BSC is principally in charge of handovers, frequency 

hopping, exchange functions and control of the radio frequency 

power levels of the BTSs. 

��

��

��

��

The Network and Switching Subsystem (NSS) ��.3�Ê°Ck´³�Ç�c¨³:�º;�¼³:�Êø�3�  

ήΒΘόϳ NSS�ΔϜΒθϠϟ�ϞϘόϟ΍�ˬ�����������ϯήѧΧϷ΍�ΔϴϜϠѧγϼϟ΍�ΕΎϜΒθѧϟ΍�ϊѧϣϭ�ΔѧϣΎόϟ΍�ΔϜΒθѧϟ΍�ϊѧϣ�ΔϴϜϠѧγϼϟ΍�ΔϜΒθѧϟ΍�Ϟμѧϳ�ϱάϟ΍�Ϯϫϭ����

�Ϯϫϭϱάϟ΍΍�ϞϤϋ�ϢψϨϳ��ΎϬΟέΎΧ�ϭ΃�ΔϜΒθϟ΍�ϞΧ΍Ω�ϦϴϣΪΨΘδϤϟ΍�ΕΎϛήΤΗ�ϊϣ�ΔϜΒθϟ����Ϫϴϓ�ϦϤϜΗ�ϭ ���ΔѧϣΪΧ�ϭ�ήϴΗ΍Ϯѧϔϟ΍�ΔϤψϧ΃

Ω΍ήϤϟ΍�ΕΎϜΒθϟ΍�ϰϟ·�ϝΎμΗϻ΍�ϪϴΟϮΗ �ΎϬόϣ�ϝΎμΗϻ΍�ϖϴϘΤΗ����Φϟ΍ ��

��

The different components of the NSS are described below. 
��

��

�.3.1�ϞϳΪΒΗ�ΰϛήϣ����ϞϳϮΤΗ��ΕΎϤϟΎϜϣ ϞϳΎΑϮϤϟ΍�� Mobile Switching Center (MSC)��

�έϮτΘϣ�ϲϤϗέ�ϲϔΗΎϫ�ϢδϘϣ�Ϧϋ�ΓέΎΒϋ�Ϯϫ����˰ϟ΍�Ϧϣ�ΔϋϮϤΠϣ�ήϳΪϳϭ�ϯήΧ΃�ϢγΎϘϣ�ϊϣ�ϝΎμΗϻ΍�ϢψϨϳ�ϮϫϭBSCs �

�Ϫϟ�ΔόΑΎΘϟ΍����ΓΪΟ΍ϮΘϤϟ΍�ϞΜϣ�ΔϳΩΎϴΘϋ΍�Ϫϟ΍ΪΒϛ�ϞϤόϳϭ ϊϴϤΟ�ήϓϮϳ�ΰϛήϤϟ΍�ϥ΃�ϰϟ·�ϪϓΎοϻΎΑ�ΔϴϜϠδϟ΍�ϒΗ΍ϮϬϟ΍�ϡΎψϧ�ϲϓ 

ΎΑϮϤϟ΍�ΎϬΟΎΘΤϳ�ϲΘϟ΍�ϒ΋ΎχϮϟ΍�Ϟϳ�ϝ΍ϮΠϟ΍��ϞΜϣ: ��

 

���Ϟϫ ˰ϟΎΑ�ϑήόϳ�Ύϣ�ϭ΍�ΔϜΒθϟ΍�ϊϣ�ϞΠδϣ�ϞϳΎΑϮϤϟ΍ Registration  

���ΔϜΒθϟ΍�ϡ΍ΪΨΘγΎΑ�Ϫϟ�Ρήμϣ�ϞϳΎΑϮϤϟ΍�Ϟϫ ϟΎΑ�ϰϤδϳ�Ύϣ�ϭ΍˰ Authentication ,  

���Δϔϴχϭ�ϡΪϘϳ�Ύπϳ΃ �ϞϳΎΑϮϤϟ΍�ϊϗϮϣ�ΚϳΪΤΗ�ϝ΍ϮΠϟ΍��ϟΎΑ�ϑήόϳ�Ύϣ�ϭ΍�ΔϜΒθϟ΍�ϲϓ˰ Location Updating     

���ϡϮϘϳϭϟ΍�ϦϴΑ�ϢϴϠδΘϟ΍�ΔϴϠϤόΑ�˰ BTS's ϑήόϳ�Ύϣ�ϭ ϟΎΑ˰ HandOvers ϞϳϮΤΗ�ϭ΍�ϪϴΟϮΗ�Δϔϴχϭ�ΎϨϟ�ϡΪϘϳ�ϭ �ϝΎμΗϻ΍

ϦϴϟϮΠΘϤϟ΍�ϦϴϛήΘθϤϠϟ Romaing subscriber � 
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���˰ϟ΍ MSC ΕΎϜΒθϟ΍�ϊϣ�ςΑήϟ΍�ϭ�ϝΎμΗϻ΍�ΎϨϟ�ϡΪϘϳ ϲϜϠδϟ΍�ϒΗ΍ϮϬϟ΍�ϢδϘϣ�ΔϜΒη�ϞΜϣ�ΔΘΑΎΜϟ΍�ΔϴϠΤϤϟ΍ PTSN ϭ΃ 

ϣΪΨϠϟ�ΔϴϤϗήϟ΍�ΔϜΒθϟ΍ΔϠϣΎϜΘϤϟ΍�ΕΎ .(ISDN ) ��

��

ΐσΎΨΘϟ΍�Δϐϟ ϭ΃�ϪόΒγ�Ϣϗέ�ϱέΎηϻ΍�ϡΎψϨϟ΍�ϲϫ�ΔϜΒθϟ΍�ϲϓ�ΕΎϣΪΨϟ΍�ϩάϫ�ϦϴΑ ϟΎΑ�ϑήόϳ�Ύϣ˰��

�( Signaling System number 7: SS7)�ϲϓ�Ύπϳ΃�ϲϫ�ϭ ϒΗΎϬϟ΍�ϢδϘϤϛ�ΔϴϜϠδϟ΍�ΕΎϜΒθϟ΍ ���

 

�ϡΎψϨϟ΍�Ϯϫ�ΰϛήϤϟ΍�΍άϫ ϟ΍�ϊϴϤΟ�Ϫϴϟ΍�ΙΪΤΘΗ�ϱάϟ΍�˰s'BSC . ��

��

The Gateway Mobile services Switching Center (GMSC) 1.3.2 ��

A gateway is a node interconnecting two networks. The GMSC is the interface 

between the mobile cellular network and the PSTN. It is in charge of routing 

calls from the fixed network towards a GSM user. The GMSC is often 

implemented in the same machines as the MSC. 
 

�������������ΖѧΑΎΜϟ΍�ϥϮѧϔϴϠΘϟ΍�ΔϜΒѧηϭ�ΔϴϜϠѧγϼϟ΍�ϞѧϳΎΑϮϤϟ΍�ΔϜΒѧη�ϦϴѧΑ�ϞѧλϮϟ΍�ΔѧτϘϧ�Ϧѧϋ�ΓέΎѧΒϋ�Ϯѧϫ�PSTN����������Ϧѧϋ�ϝΆδѧϤϟ΍�Ϯѧϫϭ

�βϜόϟ΍ϭ�ϝϮϤΤϤϟ΍�ϥϮϔϴϠΘϟ΍ϭ�ϲοέϷ΍�ϥϮϔϴϠΘϟ΍�Ϧϣ�ΕΎϤϟΎϜϤϟ΍�ϪϴΟϮΗ���

��

�.3.3ϘϤϟ΍�ϞΠγ�˰�ϲδϴ΋ήϟ΍�ή�ϦσϮϤϟ΍��Home Location Register (HLR): 

γ�ϭ΃�ΕΎϧΎϴΑ�ΓΪϋΎϗ�Ϧϋ�ΓέΎΒϋ�Ϯϫ�ϭ���ϲѧϓ�ϢϜΤΘѧϟ΍��Ϧѧϣ�ΔϜΒθϟ΍�ϦϴϜϤΘϟ�ϙήΘθϣ�ϞϜϟ�ΔλΎΨϟ΍�ΕΎϣϮϠόϤϟ΍�Ϫϴϓ�φϔΤΗ��Ϣ΋΍Ω�ϞΠ 

����ϙήΘθϤϠϟ�ιΎΨϟ΍�ϝΎμΗϻ΍���������������ΔϜΒθѧϟ΍���ϡ΍ΪΨΘѧγΎΑ�ϡΪΨΘδѧϤϠϟ�ΡΎϤδѧϠϟ�ΔѧΑϮϠτϤϟ΍�ΕΎѧϣϮϠόϤϟ΍�ϊϴϤΠϟ�ϱΰϛήϣ�ωΩϮΘδϣ�ϮϬϓ

���������������θϤϠϟ�ΔΣΎΘϤϟ΍�ΔϤϤΘϤϟ΍�ΕΎϣΪΨϟ΍�ΎϬϴϓ�ΎϤΑ�ϙ΍ήΘηϻ΍�ϞϴλΎϔΗ�ΕΎϣϮϠόϤϟ΍�ϩάϫ�ϦϤπΘΗ�ΎϤϛ�ϙήΘ�����������ϩάѧϫ�ϰѧϟ·��ΔϓΎѧοϹΎΑ

������ϑϭήѧόϣ��ϊѧοϮϣ�ήѧΧ΃�ϒμѧΗ�ΓήѧϴϐΘϣ�ΕΎѧϣϮϠόϣ�ΪΟϮΗ�ΔΘΑΎΜϟ΍�ΕΎϴτόϤϟ΍ �ΘθѧϤϠϟϙή ��ϒμѧΗ�ΎѧϤϛ �ΔѧϟΎΣ��˰ѧϟ΍ MS �Ϟѧϫ �Ϯѧϫ ��ϲѧϓ

ΔϣΪΨϟ΍�ϡ΃ ΔϣΪΨϟ΍�ΝέΎΧ Ϟϫ�ϱήΠϳ ΔϤϟΎϜϣ Ϟϫ Ϯϫ ΰϫΎΟ ϝΎΒϘΘγϻ ΔϤϟΎϜϣ����

��
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���ήΘθѧϤϟ΍�ϱήѧΠϳ�ΎϣΪѧϨϋϙ �ΔѧϤϟΎϜϣ���ξѧόΑ�ϞѧγήΗ �ΕΎѧϣϮϠόϤϟ΍��ΓΩϮѧΟϮϤϟ΍ ���˰ѧϟ΍�ϲѧϓSIM�ϰѧϟ·� �Γ�ΪѧϋΎϗ �ΕΎѧϴτόϤϟ΍ HLR ���ϲѧΘϟ΍ϭ

�ϑήѧόΘΗ �ϰѧϠϋ���ϙήΘθѧϤϟ΍ �ϩΰѧϴϤΗϭ �Ϧѧϋ �ήΘθѧϣ�ήѧΧ΁�ϙ ϭ ��ΕΎѧϣϮϠόϤϟ΍�ΩΪѧΠΘΗ �Ϧѧϋ �ϥΎѧϜϣ���ήΘθѧϤϟ΍�ΩϮѧΟϭ�ϙ �έ΍ήϤΘѧγΎΑ �ϞΠδѧΗϭ�

Ϟ΋Ύγήϟ΍�ΔϬΟϮϤϟ΍�ϰϟ·�ήΘθϤϟ΍ϙ ϭ Ϣϗέ ΰϬΟ΃Γ ϥϮϔϠΘϟ΍�ϱάϟ΍�Ϟγήϳ�ϤϟΎϜϤϟ΍ΎΕ ϲϓ��˰ϟ΍ HLR���

 

ΕΎϣϮϠόϤϟ΍�ϥ·�ΔϴϜϴϣΎϨϳΪϟ΍ ϴϔϣΪΓέϮμΑ�Γ ΔλΎΧ ΎϣΪϨϋΔϜΒθϟ΍�΃ΪΒΗ��˯΍ήΟΈΑ ΔϤϟΎϜϣ ϊϣ�ΔϜΒθϟ΍ ΣϴΚ ΔϜΒθϟ΍�ϡϮϘΗ ΪϨϋ ��˯ΪѧΑ

ΔϤϟΎϜϤϟ΍ ΠΘγΎΑϮϟ΍�Ώ΍˰ HLR ϦϴΒ˰ΘΘϟ ήΧ΁�Ϧϋ�ϑϭήόϣ�ϊοϮϣ ϙήΘθϤϠϟ ϭ ΔϟΎΣ ϩίΎϬΟ�ϞϘϨΘϤϟ΍ ϭ ϲϓ ϚϟΫ ΖϗϮϟ΍ ϭ Ϧϋ 

σϖϳή ϩάϫ ϢΘϳ�ΕΎϣϮϠόϤϟ΍�ΪϳΪΤΗ ΔϤϟΎϜϤϟ΍�έΎδϣ ΪϳΪΤΗϭ ϊϗϮϣ�ϡΪΨΘδϤϟ΍�ΏϮϠτϤϟ΍����

˰ϟ΍�ϥ· HLR ϱϮΘΤϳ ϰϠϋ ΡΎΘϔϣ ϱήδϟ΍�ήϴϔθΘϟ΍�ΐΣΎμϤϟ΍ ϙήΘθϤϠϟ Ϥϣ�Ύ΢Ϥδϳ�ϑήόΘϟΎΑ�ΔϜΒθϠϟ ϰϠϋ��ϙήΘθѧϤϟ΍ �ϥΰѧΨϳ 

΍άϫ�ΡΎΘϔϤϟ΍ ϰϠϋ�ϞϜη ΰϣέ ϱήγ ΚϴΣ ϥ΃�ΰϛήϣ�ϖϴΛϮΘϟ΍ ΪϴΣϮϟ΍�Ϯϫ�Ϙϟ΍ΎέΩ ϰϠϋ Ϛϓ ϩάϫ��Γήϔθѧϟ΍ �ѧόϟΎΑϭΎΓΩ �ΪѧΟϮϳ HLR 

ΪϴΣϭ ϲϓ�ΔϜΒθϟ΍ ϦϜϟϭ�΍Ϋ·�ϰπΘϗ΍�ϦϜϤϳ�ήϣϷ΍ ΩϮΟϭ HLR Ϣϋ΍Ω�ϲϓΎο·����

��

��

 

�.3.4ϣ�ϞΠγ�Ϙ˰έ΍ϭΰϟ΍�ή Visitor Location Register (VLR)   : 

Ϯϫ ΓέΎΒϋ Ϧϋ ϥΰΨϣ ΔΘϗΆϤϟ΍�ΕΎϣϮϠόϤϠϟ�ΔϘϠόΘϤϟ΍��ϦϴѧϠϘϨΘϤϟ΍�ϦϴϛήΘθϤϟΎΑ �ήѧΒϋ��ΔϜΒθѧϟ΍ �ΚѧϴΣ ϥ΍ �ϩάѧϫ��ΔѧΒϗ΍ήϤϟ΍ �Δϳέϭήѧο 

ϲϜϟ ΩΪΤΗ�ΔϜΒθϟ΍��ϥΎѧϜϣ �ΩϮѧΟϭ �Ϟѧϛ �ήΘθѧϣ ϙ � �ϱ΃�ϲѧϓ �ΔѧϴϠΧ �ΩϮѧΟϮϣ � ϭ �ΪѧΟ΍ϮΘϳ��˰ѧϟ΍ VLR �ϲѧϓ �Ϟѧϛ �ϥΎѧϜϣ��ΪѧΟϮϳ �Ϫѧϴϓ �˰ѧϟ΍ 

MSC ϭ ϤϳϚϠ ΕϼΠγ Ϧϋ�ϦϴϣΪΨΘδϤϟ΍ ˰Ϡϟ MSC �ϲϠΤϤϟ΍����ϥϮϜΗϭ ϩάϫ�ΕϼΠδϟ΍ ΔΘϗΆϣ ξϐΑϭ ήψϨϟ΍ ΎϤϴϓ�΍Ϋ΍ ϥΎϛ 

ϡΪΨΘδϤϟ΍�΍άϫ�ϊΑΎΗ βϔϨϟ�˰ϟ΍ MSC ϭ΃�ϲϠΤϤϟ΍ ˰ϟ MSC �ήΧ΁���  ϭ ΙΪΤΗ ΕΎϣϮϠόϤϟ΍�ϩάϫ ϲϓ�˰ϟ΍ VLR ΎϋΎΒΗ��ϡϮѧϳ�Ϟϛ 

ΝΎΘΤΗϭ�ΔϜΒθϟ΍ �ϩάѧϬϟ��ΕΎѧϣϮϠόϤϟ΍���ΓΪѧΟ΍ϮΘϤϟ΍ ��˰ѧϟ΍�ϲѧϓ VLR �ϦϜϤΘѧΘϟ �ΟϮΗ�Ϧѧϣ�Ϫѧϴ��ϭ΃�ΔѧϤϟΎϜϤϟ΍   �ΊθѧϨΘϟ ΎϜϣϟ�ΔѧϤ �ΎѧϬΒϠσ��ΪѧΣ΍�

ϦϴϣΪΨΘδϤϟ΍����
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��.3.5Θϟ΍�ΰϛήϣ�ϖϴΛϮ The Authentication Center (AUC)    : 

ϲτόϳ�ϱάϟ΍�ΔϜΒθϠϟ�ϦϣϷ΍�ΰϛήϣ�Ϯϫ�΍άϫ ΔϜΒθϟ΍�ϡ΍ΪΨΘγΎΑ�ϞϳΎΑϮϤϠϟ�ϞϳϮΤΘϟΎΑ�ήϣ΍ϭϷ΍���� ϥΰΨϳ�ϮϬϓ��ΕΎѧϣϮϠόϣ �Δϳήѧγ ��Ϧѧϋ

�ϦϴϛήΘθѧϤϟ΍ �ΎѧϤϣ �΢ϴѧΘϳ �ΐΣΎμѧϟ �ϩάѧϫ�΍�ΕΎѧϣϮϠόϤϟ �ςѧϘϓ  ��ϰѧϟ΍�έϮΒόϟΎѧΑ���ΔѧϳϮϠΨϟ΍�ΔϜΒθѧϟ΍  �ϚϟάѧΑϭ �ϢΘѧΗ �ΔѧϳΎϤΣ��ϦϴϛήΘθѧϤϟ΍ ��Ϧѧϣ

�ΪΨΘѧγϻ΍΍ϡ��ΎѧϴΘΣϻ΍ϟϲ ��ϢϫΎΒδѧΤϟ�����ΎѧϤϛ �ϡϮѧϘϳ��˰ѧϟ΍ AUC �έϭΪѧΑ �ϡΎѧϫ �ϲѧϓ ��ϖѧϴΛϮΘϟ΍�ΕΎѧϴϠϤϋ �ήϴϔθѧΘϟ΍�ϭ ϭ �ϚѧϟΫ �Ϧѧϣ ��ϝϼѧΧ 

ΕΎϣϮϠόϣ ΔϧΰΨϣ ϲϓ ϋΎϗΪΓ ΕΎϧΎϴΑ ϪΑ�ΔλΎΧ ϯήΧ΃ϭ ΔϧΰΨϣ �˰ϟ΍�ϲϓ SIM���

��

�.3.6ΟϷ΍�ϒϳήόΗ�ϞΠγ�ΓΰϬ The Equipment Identity Register (EIR)     :��

ϭ ϙέΎθϳ�Ϯϫ ϲϓ�ΔϴϨϣϷ΍�ΔϔϴχϮϟ΍ Ϊϛ΄Θϟ΍�ϩέϭΩ�ϥϮϜϳϭ Δϴϋήη�Ϧϣ�ΓΰϬΟ΃�ΑϮϤϟ΍ΎϞϳ�Ϟϫ �ϲѧϫ �ϭ΃�Δϗϭήδѧϣ �ήѧϴϏ �ΔϠΠδѧϣ �ϲѧϓ�

ΔϜΒθϟ΍  ϚϟΫϭ Ϧϋ σ�ϖϳή IMEI������ϞѧϜϟ�ΕΎѧϣϮϠόϣ�ΓΪϋΎϗ�Ϧϋ�ΓέΎΒϋ�Ϯϫ ���ϟ΍�ίΎѧϬΠϟ�ϒѧϳήόΘϟ΍�ϡΎѧϗέ΃Ϥ��ϞѧϳΎΑϮ�ˬ���ΓέΎѧΒϋ�Ϯѧϫ�ϭ

Ϧϋ ϗέ�ίΎѧϬΟ�Ϟϛ�ϭ�Ϫϟ�ΔόϨμϤϟ΍�Δϛήθϟ΍�ϞΒϗ�Ϧϣ�ίΎϬΠϟ΍�ϞΧ΍Ω�ϊοϮϳ�Ϣ ����������ѧΑ�ϰϤδѧϳ�Ύѧϣ�Ϯѧϫ�ϭ�ϪѧΑ�ιΎѧΧ�Ϣѧϗέ�Ϫѧϟ�ϢϟΎѧόϟ΍�ϲѧϓ˰ 

IMEI �ϒѧϳήόΗ ���ϲϤϟΎѧόϟ΍�ϙήѧΤΘϤϟ΍�ίΎѧϬΟ International Mobile Equipment Identity ����ϞΠδѧϟ΍�΍άѧϫϭ

ϳΤδϗ΃�ΙϼΛ�ϰϠϋ�ϱϮΘΎϢ΋΍Ϯϗ�ϭ΃�ϡ���

 

����˯ΎπϴΒϟ΍�ΔϤ΋ΎϘϟ΍ White list ��ΓΰϬΟϷ΍�ϲϫϭ ΍�ΔϜΒθϟ΍�ϡ΍ΪΨΘγΎΑ�ΔΣήμϤϟ���

���˯΍ΩϮδϟ΍�ΔϤ΋ΎϘϟ΍ Black List ���ΔϜΒθϟ΍�ϡ΍ΪΨΘγΎΑ�ΎϬϟ�Ρήμϣ�ήϴϐϟ΍�ΓΰϬΟϷ΍�ϲϫϭ�ϞΜϣΓΰϬΟϷ΍�ΔϗϭήδϤϟ΍����

����ΔϤ΋ΎϘϟ΍ ΔϳΩΎϣήϟ΍ Gray List ���ϲϫϭέΎΒΘΧϻ΍�ΖΤΗ�ϥϮϜΗ�ϲΘϟ΍�ΓΰϬΟϷ΍���
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Mobile Telephone Switching Office(MTSO)  1.4 ��
Ƒż��������ŘœűšƆ�ƇƆ�ŧƒŕƂ�ťťŵ�ƇŎż�ŗƒœƌƈƃŒ�¾œŪŧƗŒ����������������ƉŦºƋ�ťťºŵ�¾Ůºƒ�ťºſƍ�¾ŒƍŞƃŒ�ŻřŒƍƋ�ƅťŤřŪř�ŗƈƒťƆ�¾Ƃ�Ƒż�ťŞƍř�

�ƅŪœŕ�ŻŧŶř�ŘƚƒƍšřƄƃ�ŗƒŨƂŧƆ�ŗűšƆ�œƌŕ�ƅƂšřƒƍ�ŘœőƆƃœŕ�ŘœűšƆƃŒMobile Telephone Switching Office 

(MTSO) �ƃŒ�ƏƄŵ�ŗűšƆƃŒ�ƉŦƋ�¾ƆŶřř�ŗƈƒťƆƃŒ�Ƒż�ŖŧŬřƈƆƃŒ�ŘœűšƆƃŒ�Ƒż�ƅƂš�ƚŤƃŒœƒ���¾ƆŶřƍœŰƒŊ���¾ºƂ�űºŕŧ�ƏƄŵ�

ƐťƒƄƀřƃŒ�¾œŮřƙŒ�ƅœŲƈŕ�¾ƆŶř�ƑřƃŒ�ŗƒŰŧƕŒ�ŻřŒƍƌƃŒ�ŴƆ�ŗƃŒƍŞƃŒ�ŻřŒƍƌƃŒ�ƇƆ�ŘƙœŮřƙŒ����

��

��

���

�ŘƚƒƍšřƃŒ�ŔřƂƆMobile Telephone Switching Office��MTSO�����ŗºűšƆ�Ƒºż�ŧřƍƒŕƆƂ�Ƈŵ�Ŗŧœŕŵ�ƍƋƍ

¾œŪŧƗŒ������������Ŗƍſ�ũƒƀƒƍ�ƊŕƀŶřƒƍ�¾ŒƍŞƃŒ�ƅœŲƈ�¾Ƃ�Ƒż�ƅƂšřƒƍ�¾ŒƍŞƃœŕ�ŗŮœŤƃŒ�ŖŧœŬƗŒ�������ŧºƆƕŒ�ƑűŶƒƍ�ƁƃŒƍŞƃ�¾Ůř�ƑřƃŒ�

��¾œƀřƈƚƃƏƃō���ŗƒƄŤ�ƎŧŤŊ���ŖŧœŬƗŒ�ŻŶŰř�œƆťƈŵ��������ƍ��œƆƂ��ƊƈŊ��ŘœűšƆ�¾Ƃ�űŕŧƒ���������œºƒƚŤƃŒ�¾ºƂ�Ƒºż�ŖťƍŞƍƆƃŒ�ŗƒƍƀřƃŒ�

�ƊƆœƌƆ�ƇƆƍ�ŗƒŨƂŧƆƃŒ�ŗűšƆƃ�ŗŶŕœřƃŒœŰƒŊƁřœƆƃœƂƆƃ�ŖŧƍřœŽƃŒ�ŗƆƒſ�ŔœŪš������

��

��
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   
���ϝϭΎΤϧ�ΎϣΪϨϋϥ΃��������������ΕΎѧϴϨϘΘϟ΍ϭ�ϝ΍ϮѧΠϟ΍�ϞѧϴΟ�Ϯѧϫ�ΎѧϨϫΎΒΘϧ΍�ΖѧϔϠϳ�Ύѧϣ�ϝϭ΃�ϥΈѧϓ�ΪϳΪΟ�ϝ΍ϮΟ�ϰϨΘϘϧ��ϲѧΘϟ΍�����ϊѧϣ�ϞѧϣΎόΘϟ΍�ϰѧϓ�ΎϬϤϋΪѧϳ�

�ΕΎϜΒѧѧηΔѧѧϤψϧ΃ϭΕϻΎμѧѧΗϻ΍���ϢϟΎѧѧόϟ΍�˯ΎѧѧΤϧ·�ϊѧѧϴϤΟ�ϰѧѧϓ�ΓΪѧѧϤΘόϤϟ΍�ΓΪѧѧϳΪόϟ΍��ˬ��ϲϧΎѧѧΜϟ΍�ϞѧѧϴΠϟ΍ϭ�ϝϭϷ΍�ϞѧѧϴΠϟ΍�Ϧѧѧϣ�Εϻ΍ϮѧѧΟ�ϙΎѧѧϨϬϓ

�ΚϟΎΜϟ΍ϭ�ˬϰϠϋ�ΪϤΘόϳ�ήΧ΁�ϰϟ·�ϞϴΟ�Ϧϣ�ϝΎϘΘϧϻ΍ϭ�ΔϜΒθϟ΍�ϭ�ϝ΍ϮΠϟ΍�ϰϠϋ�ΖϠΧΩ΃�ϲΘϟ΍�ΔϴΟϮϟϮϨϜΘϟ΍�ΕΎϴϨϘΘϟ΍����

��

��

��

��

.1 ½ÊÝA ¼Í�A PÛAËU   1G  First Generation  

��

��ϡΎѧѧόϟ΍�ϲѧѧϓ����ήѧѧϬχ�Ε�Α�Δѧѧϟ΍ϮΠϟ΍�ΕΎѧѧϧϮϔϠΘϟ΍�ϟΎ��ϱήχΎѧѧϨΘϟ΍�ϡΎѧѧψϨSystem� Analog��˰ѧѧΑ�ΖϴϤѧѧγϭ�

Advanced Mobile Phone System����΍˱έΎμѧΘΧ΍�ΐѧΘϜΗ�ϲѧΘϟ΍ϭ�AMPS�ϱ΃��ΔѧϤψϧ΃�ΎѧϧϮϔϠΘϟ΍��Ε

��������ΔѧѧϴϟϭΪϟ΍�ΕϻΎμѧѧΗϻ΍�ΔδѧѧγΆϣ�Ϧѧѧϣ�ΩΎѧѧϤΘϋϻ΍�ϰѧѧϠϋ�ΖϠμѧѧΣ�ϲѧѧΘϟ΍ϭ�ΓέϮѧѧτΘϤϟ΍�Δѧѧϟ΍ϮΠϟ΍FCC�Ύѧѧϣ�ϝϭ΃ϭ�

�����ϮϏΎϜϴη�Δϳϻϭ�ϲϓ�ΖϣΪΨΘγ΍�ΔѧϴϜϳήϣϷ΍��������Εϻ΍ϮѧΟ�ΖϣΪΨΘѧγ΍�AMPS����������ϦϴѧΑ�Ε΍ΩΩήѧΘϟ΍�Ϧѧϣ�ϯΪѧϣ�����

ϭ�ΰΗήϴϫΎΠϴϣ���ΰΗήϴϫΎΠϴϣ���� 
 

��������������Ϧѧϣ�ΔϴϜϠδѧϟ΍�ΕΎѧϧϮϔϠΘϟ΍�ΔϜΒѧη�βϓΎѧϨΗϭ�ΓΪѧϳΪΟ�ΔϴϜϠѧγϻ�ϒѧΗ΍Ϯϫ�ΔϜΒη�ϢϋΪϟ�ΎϬόγϭ�ϲϓ�Ύϣ�Ϟϛ�ΔϴϜϳήϣϷ΍�ΔϣϮϜΤϟ΍�ΖϠϤϋϭ

��������ΔϴϜϠγϼϟ΍�ΔϜΒθϠϟ�ΔϣΪΧ�Ωϭΰϣ�Ϛϟάϟ�ΖμμΨϓ�ˬϡΪΨΘδϤϠϟ�ΔΒδϨϟΎΑ�έΎόγϷ΍ϭ�ϒϴϟΎϜΘϟ΍�ΚϴΣ��ϲϤѧγϭ�ϥΎϜϣ�Ϟϛ�ϲϓ�ϪΘόοϭϭ�

�ϝϭϻ΍�ϲϤγ�ϦϴϠϗΎϧ�Ϧϣ�ΔϣΪΧ�Ωϭΰϣ�Ϟϛ�ϥϮϜΘϳϭ�ˬϲϠΤϤϟ΍�ΔϣΪΨϟ΍�ΩϭΰϤΑA�ϲϧΎΜϟ΍ϭ�B���
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���κϴμΨΗ�ϢΗ��������ϦϴϠϗΎϨϠϟ�ϒϠΘΨϣ�ΩΩήΗ�A���ϭ�B���ϢϬϨϣ������ϭ�ΕϮμϠϟ�ΩΩήΗ���ΕΎϧΎϴΒϠϟ�ΩΩήΗ�����ϝΎμѧΗ΍�ΓΎϨϗ�Ϟϛ�ΖϧϮϜΗϭ�

���������ϝΎΒϘΘѧγϼϟ�ϲϧΎѧΜϟ΍ϭ�ϝΎѧγέϺϟ�ΪѧΣ΍ϭ�ϦϳΩΩήΗ�Ϧϣ������΍ΩΩήѧΘϟ΍�ΕήѧϴΘΧ΍ϭ����ωΎδѧΗΎΑ�Ε��������ΕϮμѧϟ΍�ϞѧϘϧ�ϥΎϤπѧϟ�ϚѧϟΫϭ�ΰΗήϴϫϮѧϠϴϛ�

ϲϜϠδϟ΍�ϝΎμΗϻ΍�ΓΩϮΠΑ���

��

��

��

���
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ΓήϴϐΘϣ�ΔϳϮϳΩ΍έ�Ε΍ΩΩήΗ�ϰϠϋ�ϝϭϷ΍�ϞϴΠϟ΍�Εϻ΍ϮΟ�ϞϤϋ�ΓήϜϓ�ΕΪϤΘϋ΍ 

������ϦϴϣΪΨΘδѧϤϟ΍�Ε΍Ϯѧλ΃�ϞϘϨϟ�ΓήϤΘδϣ�ΔϘϳήτΑ��������ϝΎμѧΗϻ΍�ϚѧϟΫ�΢ϴѧΘϳ�ΚѧϴΣ

ΩΪόΘϤϟ΍ ����ϱϮѧϠΧ�ϒΗΎѧϫ�Ϧѧϣ�ήΜϛϷ������ϝ΍ϮѧΟ�Ϟѧϛ�ϡΪΨΘδѧϳϭ�ϝΎѧγέϹ΍�ΔѧτΤϤΑ

�Ϯѧϫ�ΎϤϛ�ϒϠΘΨϣ�ΩΩήΗ ��������Ϟѧϛ�ΚѧϴΣ�ΔѧϧϮϠϤϟ΍�ΔσήѧηϷΎΑ�ϞϜθѧϟ΍�ϲѧϓ�΢ѧοϮϣ

��������ϚѧϠΗ�ϲϓ�ωΎτϘϧϻ΍�ήϴθϳϭ�ˬΓΪΣ΍ϭ�ΔϤϟΎϜϤϟ�κμΨϣ�ΩΩήΗ�Ϧϋ�ήΒόϳ�ϥϮϟ

ϡ΍ΪΨΘγ΍�ϥ΃�ϰϟ·�ΔσήηϷ΍ Ϣ΋΍Ω�ϞϜθΑ�ϥϮϜϳ�ϻ�Ε΍ϮϨϘϟ΍�ϚϠΗ� 
��

���

��˰ѧѧΑ�ΎϬπѧѧόΑ�Ϧѧѧϋ�ΓΎѧѧϨϗ�ϞѧѧϜϟ�ΔϠΒϘΘδѧѧϤϟ΍�Ϧѧѧϋ�ΔϠѧѧγήϤϟ΍�Ε΍ΩΩήѧѧΘϟ΍�Ϟμѧѧϔϳϭ����ϦϴѧѧΑ�ΕϼΧ΍ΪѧѧΗ�ΙϭΪѧѧΣ�ϡΪѧѧϋ�ϦϤπѧѧΘϟ�ΰΗήϫΎѧѧΠϴϣ�

�ϞΒϘΘδѧѧϤϟ΍ϭ�ϞѧѧγήϤϟ΍������ϰѧѧϠϋ�ϯϮѧѧΘΤϳ�ϞѧѧϗΎϧ�Ϟѧѧϛϭ���ϝΎμѧѧΗ΍�ΓΎѧѧϨϗ��Voice Channel��ϭ�����ΕΎѧѧϧΎϴΒϠϟ�ϝΩΎѧѧΒΗ�ΓΎѧѧϨϗ��

�Control Channel��ϲϟΰϨϤϟ΍�ϒΗΎϬϟ΍ϭ�ϝ΍ϮΠϟ΍�ϒΗΎϬϟ΍�ϦϴΑ�ΕΎϣϮϠόϤϟ΍�ϝΩΎΒΘϟ�ϡΪΨΘδΗ����

���ϰϤδѧϳ�Ύѧϣ�ϰϟ·�ΔϳήχΎϨΘϟ΍�Εϻ΍ϮΠϟ΍�Ϧϣ�ΔϤψϧϷ΍�ϩάϫ�ΕέϮτΗϭNAMPS�ϱ΃�Narrowband Advanced Mobile 

Phone Service ϟ΍�ϕΎτϨϟ΍�Ε΍Ϋ�ΓέϮτΘϤϟ΍�Δϟ΍ϮΠϟ΍�ΕΎϧϮϔϴϠΘϟ΍�ΔϤψϧ΃�ϱ΃��������΢ϤδѧΘϟ�ΔѧϴϤϗέ�ΕΎѧϴϨϘΗ�ϝΎѧΧΩ·�ϢѧΗ�ΚѧϴΣ�ϖϴπ

��ΓΎϨϗ�ϞϜϟ�Ε΍ήϣ�ΙϼΜΑ�ήΜϛ΃�ΕϻΎμΗ΍�˯΍ήΟϹ�ΎϬΗέΪϗ�ΓΩΎϳΰΑ�ΔϤψϧϷ΍�ϩάϬϟ��������Εϻ΍ϮѧΠϟ�ΔѧϴϤϗήϟ΍�ΕΎѧϴϨϘΘϟ΍�ϝΎѧΧΩ·�Ϧѧϣ�ϢϏήϟΎΑϭ

NAMPS ��ΩΩήѧΗ�ϰϠϋ�ϞϤόΗ�ΔϳήχΎϨΗ�ήΒΘόΗ�ΖϴϘΑ�ΎϬϧ΃�ϻ·������������ϞѧΜϣ�ΓέϮѧτΘϤϟ΍�ΕΎϣΪѧΨϟ΍�Ϧѧϣ�ΪѧϳΪόϟ΍�ϢϋΪѧΗ�ϻϭ�ΰΗήϫΎѧΠϴϣ�

�ΪϳήΒϟ΍�ΖϧήΘϧϻ΍�΢ϔμΗ�ϭ΃�ϲϧϭήΘϜϟϻ΍����

��

��

�ΩΪϋ�ϢϛιΎΨηϷ΍ˮ�ΖϗϮϟ΍�βϔϧ�ϰϓ�ϝ΍ϮΠϟ΍�ϡ΍ΪΨΘγ΍�ϢϬϨϜϤϳ�Ϧϳάϟ΍�ΓΪΣ΍Ϯϟ΍�ΔϴϠΨϟ΍�ϰϓ���

��

��ϲѧѧΘϟ΍�ΔѧѧλΎΨϟ΍�Ε΍ΩΩήѧѧΘϟ΍�Ϧѧѧϣ�ΔѧѧϋϮϤΠϣ�ΎѧѧϬϟ�ϥϮϜϴѧѧγ�ΔѧѧϴϠΧ�Ϟѧѧϛ�ϥΎѧѧϓ�ςѧѧϘϓ�ΎѧѧϳϼΧ�ϊΒѧѧγ�ϰѧѧϟ·�ϪϤδѧѧϘϣ�ΔѧѧϨϳΪϤϟ΍�ϥ΃�ΎϨѧѧοήΘϓ΍�Ϯѧѧϟ

�ϯήΧ΃�ΔϴϠΧ�ϊϣ�ϞΧ΍ΪΗ�ΙΪΤϳ�ϥ΃�ϥϭΩ�ΎϬϣΪΨΘδΗ���

�� �ΪΟϮϳ�ΩΪϋ�ΔϨϳΪϣ�Ϟϛ�ϰϓ���ϝ΍ϮΠϟ΍�ϡ΍ΪΨΘγϻ�ΔΣΎΘϤϟ΍�ϮϳΩ΍ήϟ΍�Ε΍ΩΩήΗ�Ϧϣ����

�� ����������ϝΎγέϺϟ�ΪΣ΍ϭ�ϦϳΩΩήΗ�ϡΪΨΘδϳ�ϝΎμΗ΍�˯΍ήΟ·�ΪϨϋ�ϝ΍ϮΟ�Ϟϛ�ΙΪΤΘϟ΍�����ϝΎΒϘΘγϼϟ�ϲϧΎΜϟ΍ϭ�ωΎϤΘγϻ΍������ϰѧϨόϳ�΍άѧϫϭ

���ΪΟϮϳ�Ϫϧ΍����������ϝΎγέ·�ΔτΤϣ�ϞϜϟ�ϝΎμΗ΍�ΓΎϨϗ��������ΔѧϨϳΪϤϟ΍�ϰѧϓ�ΔѧϴϠΧ�ϞϜϟ�����ΩΪѧϋ�ϰѧϘΒΘϳϭ�����Ε΍ϮѧϨϗ�ϡ΍ΪΨΘѧγϻ�ΩΩήѧΗ��

ϢϜΤΘϟ΍� 

�� �������ΎѧϬΑ�ΪΟϮϳ�ΔϴϠΧ�Ϟϛ�ϥΎϓ�΍άϟ�ΓήϓϮΘϤϟ΍�ΔόΒδϟ΍�Ϧϣ�ΪΣ΍ϭ�ΩΩήΗ�ϰϟ΍�ςϘϓ�ΝΎΘΤΗ�ΔϴϠΧ�Ϟϛ�ϥ΍�ΚϴΣϭ�����ΓήϓϮѧΘϣ�ΓΎѧϨϗ�

ϝΎμΗϼϟ� 

 

�ήΧ΁�ϰϨόϤΑ����ΖϗϮϟ΍�βϔϧ�ϰϓ�ϝ΍ϮΠϟ΍�ϒΗ΍Ϯϫ�ϝϼΧ�Ϧϣ�ΙΪΤΘϟ΍�ϢϬϨϜϤϳ�ΓΪΣ΍Ϯϟ΍�ΔϴϠΨϟ΍�ϰϓ�κΨη���
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�  . ¼Í�A PÛAËUÎÂBRºA  Second Generation 2G  

Η��ϲϧΎΜϟ΍�ϞϴΠϟ΍�Εϻ΍ϮΟ�ήΒΘό2G�ϲϫ�ϝϭ΃�����������ϥήѧϘϟ΍�Ϧѧϣ�ΕΎϨϴόδѧΘϟ΍�ϲѧϓ�ΎϬϣ΍ΪΨΘѧγ΍�΃ΪѧΑ�ϲѧΘϟ΍ϭ�ϲѧϤϗήϟ΍�ϡΎѧψϨϟΎΑ�ϞѧϤόΗ�Εϻ΍ϮΟ�

�������������ϱήχΎѧϨΘϟ΍�ϝ΍ϮѧΠϟ΍�ϥϮѧϔϠΘϟ΍�ϲѧϓ�ΎѧϤϛ�ϮϳΩ΍ήϟ΍�ΎϴΟϮϟϮϨϜΗ�βϔϧ�ϲϧΎΜϟ΍�ϞϴΠϟ΍�ϝ΍ϮΟ�ϡΪΨΘδϳϭ�ˬϲοΎϤϟ΍�1G�����ϡΪΨΘδѧΗ�ϦѧϜϟϭ

���������Ϟϛ�ϡΪΨΘδΗ�ϻ�ϱήχΎϨΘϟ΍�ϡΎψϨϟ΍�ϲϔϓ�ˬΔϔϠΘΨϣ�ΔϘϳήτΑΕΎϴϧΎϜϣ·�ΓέΎηϹ΍������ΎѧϬϟ�ϊΑΎѧΘϟ΍�ΔϜΒθѧϟ΍ϭ�ϝ΍ϮѧΠϟ΍�ϦϴѧΑ�ΔϟΩΎΒΘϤϟ΍�����ΚѧϴΣ�

�����ϦϜϤϤϟ΍�ήϴϏ�Ϧϣ�Ϫϧ΍ϥ΃���ήϴϔθΗϭ�ςϐο�ϢΘϳ�ΓέΎηϹ΍�ϞΜϣ�ΔϳήχΎϨΘϟ΍�ΓέΎηϹ΍ΔϴϤϗήϟ΍����ϲϓ�ϦϜϟϭ�ΓέΎηϹ΍����ςϐѧο�ϢΘѧϳ�ΔѧϴϤϗήϟ΍�

ΓΩΎϋ·ϭ�ΔΠϟΎόϣ�ΓέΎηϹ΍ϡΪΨΘδϤϟ΍�ϱΩΩήΘϟ΍�ϯΪϤϟ΍�βϔϨϟ�Ε΍ϮϨϘϟ΍�ΩΪϋ�ΓΩΎϳΰΑ�΢Ϥδϳ�ΎϤϣ����

��

΍ϮΠϟ΍��ϝϮѧΤΗ�ΔϴϤϗήϟ΍�Εϻ�ΓέΎѧηϹ΍�����ΙΪѧΤΘϤϟ΍�Ϧѧϋ�ΓέΩΎμѧϟ΍�ΔϴΗϮμѧϟ΍��ϰѧϟ·�����ΩΪѧόϟ΍�ϡΎѧψϨΑ�ΔѧϴϤϗέ�ΕΎѧϣϮϠόϣ��ϲ΋ΎѧϨΜϟ΍�Binary �

ϥϮϜϤϟ΍ϭ����ϦϴϤϗέ�Ϧϣ����ϭ�����΢ΒμΘϓΓέΎηϹ΍����ϦϴϤϗήѧϟ΍�Ϧϳάѧϫ�Ϧѧϣ�ΔϧϮϜϣ�ΕΎϣϮϠόϣ�Ϧϋ�ΓέΎΒϋ�ΔϴΗϮμϟ΍��ˬ���ϔθѧΗ�ϢΘѧϳ�ϢѧΛ˰�ήϴ

�����ϞϬδϴϟ�ΕΎϣϮϠόϤϟ΍�ϩάϫ�ςϐοϭΎϬϟΎγέ·�����ί�ΓήΘϓ�ϰϓϭ�ΔϴϟΎϋ�Γ˯ΎϔϜΑ����Γήϴμϗ�ΔϴϨϣ�ˬ�ΎϤϛϥ΃����ϦѧϜϤϤϟ΍�Ϧѧϣ�ϞѧόΠϳ�ΕΎϧΎϴΒϟ΍�ςϐο�

ϥ΃��Ϟμѧѧϳ�ΩΪѧѧϋ�ϞѧѧϤϋ�ϢΘѧѧϳ���Ϧѧѧϣ��ϰѧѧϟ·�����������Ε΍ΰѧѧϴϬΠΘϟ΍�βѧѧϔϧ�ϰѧѧϠϋ�ΓΪѧѧΣ΍ϭ�ΔѧѧϤϟΎϜϣ�ϊѧѧϣ�ΔѧѧϧέΎϘϤϟΎΑ�ΓΪѧѧΣ΍ϭ�Γήѧѧϣ�ΕϻΎμѧѧΗ΍�

����ϡΎψϨϟ΍�ϰϓ�ΔϣΪΨΘδϤϟ΍ϱήχΎϨΘϟ΍����������ΓΪѧΣ΍ϭ�ΓΎѧϨϗ�ϡ΍ΪΨΘγ΍�ϦϜϤϴϓ�ήѧΜϛϷ�����������ΓέΎѧηϹ΍�ϢδѧϘΗ�ΚѧϴΣ�ΖѧϗϮϟ΍�βѧϔϧ�ϰѧϓ�ϡΪΨΘδѧϣ�Ϧѧϣ�

��ΔϴϜϠγϼϟ΍ϟ·ϰ��������ϝ΍ϮѧΠϠϟ�ϡΪΨΘδѧϤϟ΍�ϥ΍ϮϨόΑ�ΩϮϛ�ϞϤΤΗ�ΕΎϧΎϴΒϟ΍�Ϧϣ�΢΋΍ήη����˯ ΎѧϨΛ΃ϭ��ΎѧϬϟΎϘΘϧ΍��ϰѧϟ·����΢΋΍ήθѧϟ΍�ωίϮѧΘΗ�ϞΒϘΘδѧϤϟ΍�

���������ϝΎΒϘΘѧγϻ΍�ΪѧϨϋ�ΎѧϬόϴϤΠΗ�ΩΎѧόϳ�ϢѧΛ�Ε΍ΩΩήѧΘϟ΍�ϕΎѧτϧ�ϰѧϠϋ������ϡΎѧψϨϟΎΑ�΍άѧϫ�ϰϤδѧϳϭ�ϲϤϟΎѧόϟ΍���ΔϴϜϠѧγϼϟ΍�ΕϻΎμѧΗϼϟ�(GSM : 

Global Systems for Mobile Communication) ����

��
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 ���   uËºA ef§N�A ½Ë  Multiple Access  

���������������Εϻ΍ϮѧΠϟ΍�Ϧѧϣ�ϲϧΎѧΜϟ΍�ϞѧϴΠϟ΍�ϞϴϐθѧΘϟ�ΔϣΪΨΘδѧϤϟ΍�ΕΎѧϴϨϘΘϟ΍�ΡήθΑ�ϡϮϘϧ�ϑϮγ���������ϲѧϓ�ϡΪΨΘδѧΗ�ΔѧϔϠΘΨϣ�ΕΎѧϴϨϘΗ�ΙϼѧΛ�ϙΎѧϨϫϭ

ϲϫ�βϜόϟ΍ϭ�ΔϜΒθϟ΍�ϰϟ·�ϝ΍ϮΠϟ΍�Ϧϣ�ΔϴϤϗήϟ΍�ΕΎϣϮϠόϤϟ΍�ϞϘϨϟ�ϲϧΎΜϟ΍�ϞϴΠϟ΍�Εϻ΍ϮΟ���

ϱΩΩήΘϟ΍�ϢϴδϘΘϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Frequency division multiple access (FDMA) ��

ϲϨϣΰϟ΍�ϢϴδϘΘϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Time division multiple access (TDMA) ��

�ϱΩϮϜϟ΍�ϡΎψϨϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Code division multiple access (CDMA) ��

��

���������Ϥϋ�ΓήѧϜϓ�Ϧѧϣ�ΖϘΘѧη΍�ΔϴϤϠόϟ΍�ΔϴϤδΘϟ΍�ϩάϬϓ�Ϫδϔϧ�Ρήθϳ�ΔΛϼΜϟ΍�ΕΎϴϨϘΘϟ΍�Ϧϣ�ΔϴϨϘΗ�ϞϜϟ�ϱΰϴϠΠϧϹ΍�΢ϠτμϤϟ΍ϭ�ΎѧϬϠ����ϼΜѧϤϓ�

�ϮϟΎϧάΧ΃�ΔϤϠϜϟ΍�ϰϟϭϷ΍�ϲϫϭ�ΔϴϨϘΗ�Ϟϛ�Ϧϣ�Frequency ��ϭTime�ϭ�Code�ΪΠϨϓ��ΎѧϬϧ΃����ΔѧϴϨϘΘϟ΍�ϰѧϟ·�ήϴθѧΗ���ΔϣΪΨΘδѧϤϟ΍

���ϝϮΧΪϟ΍�ΔϘϳήτϟ������ˬΕΎϣϮϠόϤϟ΍�ϞϗΎϨΗ�ϲϓ�ΔϜΒθϟ΍�ϰϟ·�ϰϟϭϷΎѧϓ������������ΪѧϤΘόΗ�ΔѧΜϟΎΜϟ΍ϭ�Ϧϣΰѧϟ΍�ϰѧϠϋ�ΪѧϤΘόΗ�ΔѧϴϧΎΜϟ΍ϭ�ΩΩήѧΘϟ΍�ϰѧϠϋ�ΪѧϤΘόϳ�

��ϰϠϋΓήϔθϟ΍�������ΔϴϧΎΜϟ΍�ΔϤϠϜϟ΍�Ύϣ΃�division������������������ϝϮΧΪѧϟ΍�ΔѧϘϳήσ�ϰѧϠϋ�ΪѧϤΘόϳ�ΕΎѧϤϟΎϜϤϟ΍�Ϟμѧϓ�ΔѧϘϳήσ�ϥ΃�ϰѧϟ·�ήϴθΗ�ϲϬϓ��ϰѧϟ·�

�ϚϟΫ�Ϧϣ�ΞΘϨΘδϧϭ�ˬΔϜΒθϟ΍ΎϨϧ΃ϲϟΎΘϟ΍�ϮΤϨϟ΍�ϰϠϋ�ΔϴϨϘΗ�Ϟϛ�ϒλϮϧ�ϥ΃�ΎϨϨϜϤϳ�ϱΰϴϠΠϧϻ΍�΢ϠτμϤϠϟ�ΎϨϤϬϓ�ϝϼΧ�Ϧϣ����

FDMAΔϤϟΎϜϣ�ϞϜϟ�Ϧϴόϣ�ΩΩήΗ�κϴμΨΗ�ϢΘϳ�Ϫϧ΍�ϰϨόΗϭ����

TDMA�ϰϠϋ�ΪϤΘόΗ�ΔϴϨϘΘϟ΍�ϩάϫ�ϥ΃�ϰϨόΗϭ�ΔϤϟΎϜϣ�ϞϜϟ�ΩΩήΘϟ΍�Ϧϣ�ήϴϐλ�ϲϨϣί�˯ΰΟ�κϴμΨΗ�ϢΘϳ�ΚϴΣ�Ϧϣΰϟ΍���

CDMAΡΎΘϣ�ΩΩήΗ�ϯ΃�ϰϠϋ�ϞϘϨΗ�ΓΪϴΣϭ�Γήϔϴη�ΔϤϟΎϜϣ�ϞϜϟ�ϰτόϳ�Δϴϓϭ����

���

��.1.1��ϱΩΩήΘϟ΍�ϢϴδϘΘϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Frequency division multiple access (FDMA) ��

���Ϟϛ�ϲϓ�������ϝΎѧγέ·�ΔѧτΤϣ�ΪΟϮΗ�ϝ΍ϮΟ�ϝΎμΗ΍�ΔτΤϣ���ϞѧγήΗ�ΔѧϳϮϳΩ΍έ��ѧηϹ΍ΓέΎ�������Ϧѧϣ�κμѧΨϤϟ΍�ϕΎѧτϨϟ΍�ϝϼѧΧ�ΔѧϔϠΘΨϣ�Ε΍ΩΩήѧΘΑ�

�ϱΩΩήΘϟ΍�ϯΪϤϟ΍������ΔϴϨϘΗ�ΪϤΘόΗϭ�FDMA�������������ϞϜθѧϟ΍�ϲѧϓ�ΎѧϤϛ�ήϐѧλ΃�ΔѧϳΩΩήΗ�Ε΍ϮѧϨϗ�ΓΪѧϋ�ϰѧϟ·�ϱΩΩήѧΘϟ΍�ϯΪѧϤϟ΍�΍άϫ�ϢϴδϘΗ�ϰϠϋ�

��ϩέ΍ΪѧѧϘϣ�ϱΩΩήѧѧΗ�ϯΪѧѧϣ�κϴμѧѧΨΗ�ϢѧѧΗ�ΚѧѧϴΣ�΢ѧѧοϮϤϟ΍���ΔѧѧτΤϣ�Ϟѧѧϛϭ�ΰΗήϴϫΎѧѧΠϴϣ�ϝΎѧѧγέ·�ϒѧѧϠΘΨϣ�ΩΩήѧѧΗ�ϡΪΨΘδѧѧΗ�ϝΎѧѧγέϹ�

Ε΍έΎηϹ΍�ΔϳήχΎϨΗ�ΔϘϳήτΑ�ΔϴϤϗήϟ΍�ΕϻΎμΗϼϟ�ΔϟΎόϓ�ΔϴϨϘΘϟ΍�ϩάϫ�ήΒΘόΗ�ϻ�ϦϜϟϭ�ˬΔϴϤϗήϟ΍�ΕΎϧΎϴΒϟ΍�ϞϘϧ�ϢϋΪΗϭ�ϝΎμΗϼϟ���

 

�ΔϴϨϘΗ�ϲϓFDMAΨΘδϳ�ϝ΍ϮΟ�Ϟϛ�ϒϠΘΨϣ�ΩΩήΗ�ϡΪ 
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�.1.2��ϲϨϣΰϟ΍�ϢϴδϘΘϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Time division multiple access (TDMA)  

���������������������������Ε΍ήѧΘϓ�ΔѧΛϼΛ�ϰѧϠϋ�ΩΩήѧΘϟ΍�ϊѧϳίϮΗ�ϝϼѧΧ�Ϧѧϣ�ΔϴϜϠѧγϻ�ΕϻΎμѧΗ΍�ΔѧΛϼΛ�˯΍ήѧΟϹ�ΩΩήѧΘϟ΍�βѧϔϧ�ϡ΍ΪΨΘγ΍�ϦϜϤϳ�ΔϴϨϘΘϟ΍�ϩάϫ�ϰϓ

��ΔϴϨϣί�ˬ���ΪϨϋ�ϼ˱ΜϤϓ˯΍ήΟ·������βѧϔϧ�ϰѧϠϋ�ΖϗϮϟ΍�βϔϧ�ϰϓ�ΕΎϤϟΎϜϣ�ΔΛϼΛ����ϡϮѧϘΗ�ΩΩήѧΘϟ΍�ϩάѧϫ���ϞѧϳϮΤΘΑ�ΔѧϴϨϘΘϟ΍��ΓέΎѧηϹ΍��ΔϴΗϮμѧϟ΍�

�ϰϟ·�ΔϳήχΎϨΘϟ΍�ΓέΎη·���ϢΛ�ΎϬτϐπΗϭ�ΔϴϤϗέ����ϛ�ΎϬϠѧγήΗ����ΔѧϋϮϤΠϤ���������������κμѧΨϳ�ϲϧΎѧΜϟ΍�ΚѧϠΜϟ΍ϭ�ΩΩήѧΘϠϟ�ΔѧϴϨϣΰϟ΍�ΓήѧΘϔϟ΍�ΚѧϠΛ�ϝϼѧΧ�

������ϮѧΤϨϟ΍�΍άϫ�ϰϠϋϭ�ΓέϭΪϟ΍�έήϜΗ�ϢΛ�ΔΜϟΎΜϟ΍�ΔϤϟΎϜϤϠϟ�ΚϟΎΜϟ΍�ΚϠΜϟ΍ϭ�ΔϴϧΎΜϟ΍�ΔϤϟΎϜϤϠϟ����������ή˰ѧΟ·�ΩΩήѧΘϟ΍�βѧϔϧ�ϰѧϠϋ�ϢΘѧϳ��ΔѧΛϼΛ�˯΍

ΔϔϠΘΨϣ�ΕΎϤϟΎϜϣ���

��

�ϡΎψϨϟ�ϲΤϴοϮΗ�ΡήηTDMA��

��έ΍ήѧѧϜΗ�ΐѧѧϗΎόΗ�ϲѧѧϓ�΢ѧѧοϮϣ�Ϯѧѧϫ�ΎѧѧϤϛ�έήѧѧϜΘϣ�ϲѧѧϨϣί�ΰѧѧϴΣ�ϡΪΨΘδѧѧϣ�ϞѧѧϜϟ�κμѧѧΨϳ

ϥ΍ϮϟϷ΍����ˬϼ˱Μϣ�ϝϭϷ΍�ςϳήθϟ΍�ϲϓ������������ϰѧϠϋϭ�ΩΪѧΤϣ�ΩΩήѧΗ�Ε΍Ϋ�ΓΎѧϨϗ�ςϳήη�Ϟϛ�ϞΜϤϳϭ�

���ΔѧѧΛϼΛ�ΪѧѧΠΗ�ΩΩήѧѧΘϟ΍�βѧѧϔϧϥ΍Ϯѧѧϟ΃��ˬϦϣΰѧѧϟ΍�ϝϼѧѧΧ�έήѧѧϜΘΗ�ΔѧѧϔϠΘΨϣ����ϥϮѧѧϟ�Ϟѧѧϛ�ϞѧѧΜϤϳ�

�Αϭ�ΔϠγήϣ�ΔϤϟΎϜϣ��ΩΩήѧΘϟ΍�βϔϧ�ϰϠϋ�ϦϜϤϳ�΍άϬ�ϝΎѧγέ·�����βѧϔϧ�ϲѧϓ�ΕΎѧϤϟΎϜϣ�ΔѧΛϼΛ�

ΖϗϮϟ΍�  

���

��ϞϜθϟ΍�΢οϮϳϭϩΎϧΩ΃ϝ΍ϮΟ�ϞϜϟ�ΔϣΪΨΘδϤϟ΍�ΔϴϨϣΰϟ΍�ΕΎϗΎτϨϟ΍��ϝΎγέϹ�������ΔѧϴϨϣί�ΓήѧΘϓ�κϴμѧΨΗ�ϝϼѧΧ�Ϧѧϣ�ΔϴΗϮμѧϟ΍�ΕΎϧΎϴΒϟ΍�

�˰Α�έΪϘΗ6.7ms�ϩέΪϗ�ϱΩΩήΗ�ϯΪϤΑϭ���ΩΪΤϣ�ΩΩήΗ�ϰϠϋ�ϞϤόΗ�ΓΪΣ΍ϭ�ϝΎμΗ΍�ΓΎϨϗ�βϔϧ�ϰϠϋ�ϞγήΗ�ΰΗήϴϫϮϠϴϛ����

��

�ΔϴϨϘΗ�ϲϓ�ΩΩήΘϟ΍�ϢδϘϳTDMAΔϴϨϣί�Ε΍ήΘϓ�ϰϟ·���

 

�ΔѧѧϴϨϘΗ�ΎѧѧϬΗήϓϭ�ϲѧѧΘϟ΍�ΓΪѧѧϳΪόϟ΍�Ε΍ΰѧѧϴϤϤϠϟϭTDMA��ϡΎѧѧψϨΑ�ϞѧѧϤόΗ�ϲѧѧΘϟ΍�Δѧѧϟ΍ϮΠϟ΍�ΕϻΎμѧѧΗϻ΍�ΔѧѧϤψϧ΃�ϥΈѧѧϓ�ΔϴϜϠѧѧγϼϟ΍�ΕϻΎμѧѧΗϻ�

GSM ����Ο�ϰѧϠϋ�ΖϠμѧΣ�Ϛѧϧ΍�νήѧΘϓ΍�ΓήϜϔϟ΍�ϩάϫ�΢ϴοϮΘϟϭ�ΎϬϟ�ϞϴϐθΗ�ϡΎψϨϛ�ΔϴϨϘΘϟ΍�ϩάϫ�ϡΪΨΘδΗ������ωϮѧϧ�Ϧѧϣ�ήΗϮѧϴΒϤϛ�ίΎѧϬ

�����������ωϮѧϧ�Ϧѧϣ�Εϻ΍ϮѧΟ�ϰϓ�ϝΎΤϟ΍�΍άϜϫϭ�βϜϨϴϠϟ΍�ϡΎψϨΑ�ϭ΍�ίϭΪϨϳϮϟ΍�ϡΎψϨΑ�Ύϣ·�ϪϠϐθΗ�ϥ΃�ϚϨϜϤϴϓ�ϡϮϴΘϨΑGSM����ϞѧϤόΗ�Ύѧϣ·�ϲѧϬϓ�

�ϞϴϐθΗ�ϡΎψϨΑTDMA�ϭ΃�ϡΎψϧ�CDMA����

��
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�.1.3���ϱΩϮϜϟ΍�ϡΎψϨϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍Code division multiple access (CDMA)  

���ΔϴϨϘΗ�ϡΪΨΘδΗCDMA�ΔϠϴγϭ���ΔѧϴϨϘΗ�Ϧϋ�ΎϣΎϤΗ�ΔϔϠΘΨϣTDMA�������ϞѧϳϮΤΘϟ΍�ΔѧϴϠϤϋ�ΪѧόΑ�ϡϮѧϘΗ�ΔѧϴϨϘΘϟ΍�ϩάѧϬϓ�����ϱήχΎѧϨΘϟ΍�Ϧѧϣ

�ϲѧѧϤϗήϟ΍�ϰѧϟ·��ϞѧѧγήΗ�ΕΎѧѧϧΎϴΒϟ΍�ϥ΍�ϱ΃�ˬϱΩΩήѧѧΘϟ΍�ϕΎѧѧτϨϟ΍�ϲѧѧϓ�ήϓϮѧѧΘϣ�Ϯѧѧϫ�Ύѧѧϣ�ϰѧѧϠϋ�ΔσϮϐπѧѧϤϟ΍�ΔѧѧϴϤϗήϟ΍�ΕΎѧѧϧΎϴΒϟ΍�ήθѧѧϨΑ��ϲѧѧϓ�

ΔϴϨϣί�ΓήΘϓ�ϱ΍�ϝϼΧ�ϡ΍ΪΨΘγϼϟ�ΔΣΎΘϣ�ΔϗήϔΘϣ�Ε΍ΩΩήΗ�ϰϠϋ�ϡίέ�ϭ΃�ϡΰΣ�ΓέϮλ����

��

ΪϤΘόϳ ϡΎψϧ CDMA ήθΘϨϤϟ΍� ϒϴτϟ΍� ΔϴϨϘΗ� ϰϠϋ spread-spectrum ΔϳϮϠΨϟ΍� ϒΗ΍ϮϬϟ΍� ϡΪΨΘδΗ� ΎϤϨϴΑ �ϡΪϗϷ΍

ϰϠϋ�ΓΪϤΘόϤϟ΍ TDMA ˰ϟ΍ϭ GSM ϒϴσ�ϢϴδϘΗ�ϝϼΧ�Ϧϣ�ήθΘϨϤϟ΍�ϒϴτϟ΍�ΔϴϨϘΗ�ϰϠϋ ΔϘϴο�ΔϳΩΩήΗ�ϡΰΣ�ϰϟ·�ϮϳΩ΍ήϟ΍��

ΕΎϤϟΎϜϣ�ΓΪϋ�ΞϣΪΑ�ϡϮϘΗ�ΕΎϜΒθϟ΍�ϩάϫ�ϥΈϓ�Δόδϟ΍�ΓΩΎϳΰϟϭ ΎϨϘϟ΍�βϔϧ�ϰϠϋ�ΔϴϔΗΎϫΔϳΩΩήΘϟ΍�Γ�����ϰμϗ΃�ΪΣ�ϙΎϨϫ�ϦϜϟϭ�

ΓΎϨϘϟ΍�βϔϨϟ�ϦϴϣΪΨΘδϤϟ΍� ΩΪόϟ ΔϟϮϘϨϤϟ΍� ΓέΎηϹ΍�ϲϓ�ΕΎότϘΗϭ�ΕΎηϮθΗ�ΙΪΤΗ�ϥ΃�ϞΒϗ���˰ϟ΍� ϡΎψϧ� Ύϣ΃� CDMA �ϮϬϓ

ΩϮϛ�κμΨϳ )Γήϔϴη��ΩΪΤϣ�ΓΔϳϮϳΩ΍ήϟ΍�Ε΍έΎηϹ΍�Ϧϣ�ΔϋϮϤΠϤϟ�ϦϜϤϳ�ϪϧΈϓ�ϲϟΎΘϟΎΑϭ�ΔϴϔΗΎϫ�ΔϤϟΎϜϣ�ϞϜϟ� �ϢγΎϘΘΗ�ϥ΃

ήϟ΍�Ε΍ΩΩήΗ�Ϧϣ�ϊγ΍ϭ�ϯΪϣϮϳΩ΍�ˬϪμΨΗ�ϲΘϟ΍�ΔϤϟΎϜϤϟ΍�ϞΒϘΘδϣ�Ϟϛ�ςϘΘϠϳ�ΚϴΤΑ ϪϠϤΤΗ�ϱάϟ΍�ΩϮϜϟ΍�ϰϠϋ�˯ΎϨΑ.��
��

�ϡΎψϨϟ�ϲΤϴοϮΗ�ΡήηCDMA��

�����������ϪѧϧΈϓ�ΓΩΪΤϣ�Ε΍ΩΩήΗϭ�ΔμμΨϣ�Ε΍ϮϨϗ�ϰϠϋ�ΕΎϧΎϴΒϟ΍�ϝΎγέ·�Ϧϣ�ϻ˱ΪΑ

�������������ϡΰѧΣ�ϰѧϟ·�ΕΎѧϧΎϴΒϟ΍ϭ�ΕΎѧϣϮϠόϤϟ΍�ϢϴδѧϘΘΑ�ϡϮѧϘΗ�ΔѧϴϨϘΘϟ΍�ϩάϫ�ϡίέ����ϢѧΛ

ΔѧѧΣΎΘϤϟ΍�Ε΍ϮѧѧϨϘϟ΍�ΪѧѧΣ΃�ϰѧѧϠϋ�ΎϬϠѧѧγήΗ��ϣ�Ϯѧѧϫ�ΎѧѧϤϛ�Ϟѧѧϛϭ�ϞϜθѧѧϟΎΑ�΢ѧѧοϮ

�Ϧѧѧϣ�ϥϮѧѧϟϥ΍Ϯѧѧϟ΃��ΩΪѧѧΤϣ�ϝ΍ϮѧѧΟ�Ϧѧѧϣ�ΓέΩΎѧѧλ�ϡΰѧѧΣ�ϰѧѧϟ·�ΩϮѧѧόϳ�ΕΎѧѧόΑήϤϟ΍�

������������ˬϝΎΒϘΘѧγϻ΍�ΪѧϨϋ�ΎϬόϴϤΠΗ�ΩΎόϳ�ϢΛ�ΔϔϠΘΨϣ�ΔϳΩΩήΗ�ΕΎϗΎτϧ�ϰϠϋ�ϞγήΗ

�ΔѧѧϘϳήτϟ΍�ϩάѧѧϬΑϭϢΘѧѧϳ�������βѧѧϔϧ�ϰѧѧϠϋ�ΕΎѧѧϤϟΎϜϤϟ΍�Ϧѧѧϣ�ήѧѧϴΒϛ�ΩΪѧѧϋ�˯΍ήѧѧΟ΍�

ΔψΤϠϟ΍�βϔϧ�ϲϓ�ϱΩΩήΘϟ΍�ϕΎτϨϟ΍�  

��

�ϞϜθѧѧϟ΍ϭϲϟΎѧѧΘϟ΍�ϒѧѧϴϛ�΢ѧѧοϮϳ�ϥ΃�Ϧѧѧϣ�ΓέΩΎμѧѧϟ΍�ΔϴΗϮμѧѧϟ΍�ΕΎѧѧϧΎϴΒϟ΍�Ϧϴϟ΍ϮѧѧΟ�Γήϔϴθѧѧϟ΍�Ϧѧѧϋ�ΔѧѧϔϠΘΨϣ�Γήϔϴѧѧη�ϡΪΨΘδѧѧϳ�ΎϤϫΪѧѧΣ΍�

�����ϰϠϋ�ΕΎϧΎϴΒϟ΍�ϞϤΤΗϭ�ϯήΧϷ΍���ΓΎϨϘϟ΍�βϔϧ������ήϳ�ϡΪΨΘδѧϣ�Ϟϛ�ΚϴΣ�������������ϞϜѧη�ϰѧϠϋ�ΓΎѧϨϘϠϟ�ϱΩΩήѧΘϟ΍�ϕΎѧτϨϟ΍�Ϟѧϛ�ϰѧϠϋ�ϪѧΗΎϧΎϴΑ�Ϟѧγ

����������ΔϤϟΎϜϣ�ϞϜϟ�ΓΰϴϤϣ�ΓήϔϴθΑ�ξόΒϟ΍�ΎϬπόΑ�ϊϣ�ςΒΗήΗ�ϡίέ�ˬ����������ϩάѧϫ�ϊѧϤΠΑ�ϡϮѧϘΗ�ΓΰѧϴϤϤϟ΍�Γήϔϴθϟ΍�ϥΎϓ�ϢϠΘδϤϟ΍�ϑήτϟ΍�ΪϨϋϭ

ΎϬϜϓϭ�ϡίήϟ΍��ΓΎϨϘϟ΍�βϔϧ�ϰϠϋ�ΕϻΎμΗ΍�ΓΪϋ�ϯήΠΗ�ϥ΃�ΔϴϨϘΘϟ΍�ϩάϬΑ�ϦϜϤϳϭ���

��

�ΔϴϨϘΗ�ϲϓCDMA�ϝϮΤΗ�ΔϤϟΎϜϣ�Ϟϛ�ϰϟ·ΓΰϴϤϣ�ΓήϔϴθΑ�ξόΒϟ΍�ΎϬπόΑ�ϊϣ�ςΒΗήΗ�ϡίέ�ϰϟ·�ϢδϘΗϭ�ΔϴϤϗέ�ΕΎϧΎϴΑ����
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�������  ©AËÂC Ñ¿£ÂC   CDMA 

 

CDMA IS-95A  

˯΍ΪΑ � ϞϤόϟ΍� ϮϴϟϮϳ� ϲϓ� ϪΑ�����ϰϤδϳϭ� ϡΎπϳ΃ TIA / EIA IS-95 Ε΍ΰϴϤϟ΍� Ϧϣ� ΪϳΪόϟ΍� ϰϠϋ�ϱϮΘΤϳϭ ϥΎϛ�ϲΘϟ΍��

ΎϬϤϫ΃�ϰϟ·�ϞμΗ�ΕΎϧΎϴΒϟ΍�ϞϘϨϟ�ΔϴϟΎϋ�Δϋήγ�ήϴϓϮΗ�������ϲϓ�ΖΑ�ϮϠϴϛ ΔϴϧΎΜϟ΍. 

 

CDMA IS-95B : 2.5G  

˯΍ΪΑ � ϡΎϋ� ήΒϤΘΒγ� ϲϓ� ϪΑ� ϞϤόϟ΍����Ύπϳ΍� ϰϤδϳϭ� ϡ TIA / EIA-95 ΍� Ϧϣ� ΪϳΪόϟ΍� ϰϠϋ�ϱϮΘΤϳϭϟϤΕ΍ΰϴϤ ϲΘϟ΍�����

�ϥΎϛΎϬϤϫ΃�ϰϟ·�ϞμΗ�ΕΎϧΎϴΒϟ΍�ϞϘϨϟ�ΔϴϟΎϋ�Δϋήγ�ήϴϓϮΗ���ϲϓ�ΖΑ�ϮϠϴϛ� ΔϴϧΎΜϟ΍� 

 

CDMA 2000 X1  

Ϧϣ� ήΒΘόϳ ΔϤψϧ΃� ΚϟΎΜϟ΍� ϞϴΠϟ΍�ϩέΎΒΘϋΎΑΎϳΪϴϤϴΘϠϤϟ΍� ϝΩΎΒΗ� ΎϬϨϣ� ϩΪϳΪϋ� Ε΍ΰϴϣ� ϰϠϋ� ϱϮΘΤϳ�� ˬΪϗϭ �ΩΎΤΗϻ΍� ϩίΎΟ΃������

ΕϻΎμΗϼϟ�ϲϟϭΪϟ΍ I.T.U. �ήΑϮΘϛ΍�ϲϓ���� .  

 

ϭ ϡΎψϧ�Ϧϣ�ϦϴϋϮϧ�ΪΟϮϳ CDMA2000 ��

ϝϭϻ΍ : CDMA2000 1X ���������ϞμѧѧΗ�ΕΎѧѧϧΎϴΒϠϟ�ϞѧѧϘϧ�Δϋήѧѧγϭ�ΕϮμѧѧϟ΍�ϞѧѧϘϨϟ�ΔϔϋΎπѧѧϣ�ΕΎϋήѧѧγ�ϡΪѧѧϘϳ�ϡΎѧѧψϨϟ΍�΍άѧѧϫϭ�����������

�ϰѧϟ· 307 ����ΔѧϴϧΎΜϟ΍�ϲѧϓ�ΖѧϳΎΑ�ΎѧΠϴϣ. �����ϲϧΎѧΜϟ΍  : CDMA2000 1x EV-DO ����ϞѧϤΤϟ�ΔѧϴϟΎϋ�ΕΎϋήѧγ�ϡΪѧϘϳ ��ΕΎѧϧΎϴΒϟ΍

�ϦϴΑ�Ρϭ΍ήΘΗ����ϭ�����ΔϴϧΎΜϟ΍�ϲϓ�ΖΑ�ϮϠϴϛΕΎϘϴΒτΗ�ϝΩΎΒΗ�ϢϋΪϳ�ΎϤϛ� ωϮϧ�Ϧϣ�ϩήϴΒϜϟ΍�ΎϳΪϴϤϴΘϠϤϟ΍ . MP3 ��

 

WCDMA  

ϞΜϤϳ�Ϯϫϭ ϡΎψϧ�Ϧϣ�έϮτϤϟ΍�ΚϟΎΜϟ΍�ϞϴΠϟ΍  CDMA �Ύϫέ΍ΪϘϣ�ϪϴϟΎϋ�Ε΍ΩΩήΗ�Ε΍Ϋ�ϝΎμΗ΍�Ε΍ϮϨϗ�ϡΪΨΘδϳϭ� ϴϣΠ�ΰΗήϫ�Ύ

�Ϫϟ�ϥ΍�ΎϤϛΓέΪϘϟ΍ϰϠϋ�  �ϰϟ·�ϞμΗ�ΕΎϧΎϴΑ�ϞϘϧ���ΔϴϧΎΜϟ΍�ϲϓ�ΖΑϮϠϴϛ��ˬϲϓϭ �ϦϜϤϳ�ΔλΎΧ�ϑϭήχϥ΃�ϞμΗ��ϰϟ·�ϴϣ�Π�Ύ

ΖϳΎΑ������ϲϓ�ϡΎψϨϟ΍�΍άϫ�ΐϳήΠΗ�ϝϭΪϟ΍�ξόΑ�Ε΃ΪΑ�Ϊϗϭ ΕΎϧΎϴΒϟ΍�ϝΩΎΒΗ�ν΍ήϏ΍ .  

 

�������    �A¿ÁB£Ãº Ñ¾B§ºA PAlÍ CDMA    

 ΓϭΎϘϧ ΕΎϧΎϴΒϟ΍ϭ�ΕϮμϟ΍�ϞϘϧ�ϲϓ�ΔϴϟΎϋ.  

 ήΜϛ΃�ΎϧΎϣ΃ήϴϏ�ΏήδΘϟ΍�Ϧϣ�ϪϟΎόϓ�ΔϳΎϤΣ�ϊϣ� ΕΎϧΎϴΒϟ΍�ϭ΍�ΕΎϤϟΎϜϤϠϟ�ωϭήθϤϟ΍�  

  ΍�ΕΎϤϟΎϜϤϟ΍�Ε΍ήϣ�ΩΪϋ�ϱϭΎδϳ�ΎϤΑ�Ϟϗ΍�ϪϠηΎϔϟ�� ϱΪϴϠϘΘϟ΍�ϞϳΎΑϮϤϟ΍�Ϧϋ�ϩήϣ.  

 ΓΰϬΟ΃�ϡ΍ΪΨΘγΎΑ�ϞϤόΗ�ϒΗΎϬϟ΍�Ε΍έΎη·ΔπϔΨϨϣ�ΔϳΩΩήΗ� �ΎϬϣ΍ΪΨΘγ΍�ϞόΠϳ�ΎϤϣ�΍ΪΟήΜϛ΃�ΎϧΎϣ΃�ΔΤλ�ϰϠϋ�

ήϓϮΗ�ΎϬϧ΍�ΎϤϛ�ΕΎϋΎόηϻ΍�κΨϳ�ΎϤϴϓ�αΎϨϟ΍ ΔϳέΎτΒϟ΍�ϙϼϬΘγ΍.  
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 ΔϳΩΩήΘϟ΍�ΕΎΟϮϤϠϟ�ϝΎόϔϟ΍�ϡ΍ΪΨΘγϻ΍. frequency band  

 ϻ�ΘΤϳΕ΍ΩΩήΘϟ΍�ςϴτΨΗ�ϰϟ·�ΝΎ. frequency planning  

 ϲϓ�ΔϴϟΎόϟ΍�ΔϧϭήϤϟ΍ϭ�ΔϟϮϬδϟ΍ �ϡΎψϨϟ΍�ήϳϮτΗ�ϭϪΜϳΪΤΗϭ�ϪΘϴϗήΗ�� 

��

��

��� ÎÂBRºA ¼Í�A PÛAËU BÇI ¼¿§M ÒNºA PBÍÃ³NºA   

��������ΔϴϜϠγϼϟ΍�ΕϻΎμΗϼϟ�ϲϤϟΎόϟ΍�ϡΎψϨϟ΍��

Global System for Mobile Communication (GSM) 

��ϲϤϟΎѧѧѧόϟ΍�ϡΎѧѧψϨϟ΍�ΔϴϜϠѧѧѧγϼϟ΍�ΕϻΎμѧѧѧΗϼϟGSM��ϞϴϐθѧѧѧΘϟ�ΪѧѧѧϤΘόϣ�ϡΎѧѧѧψϧ�Ϯѧѧϫ�

�������ιΎѧѧΨϟ΍�έϮδѧѧϴγϭήΑϭήϜϴϤϟ΍�ϰѧѧϠϋ�ϞѧѧϤόϳϭ�ΔϴϜϠѧѧγϼϟ΍�ΕϻΎμѧѧΗϻ΍�ΕΎϜΒѧѧη

������������ϡΎѧψϧ�ϰѧϠϋ�ϞѧϤόΗ�ϲѧΘϟ΍�ϝ΍ϮѧΠϟ΍�ΓΰϬΟ΄ΑGSM����������ϞϴϐθѧΗ�ϡΎѧψϧ�ϙΎѧϨϫ�ϥ΃�ΎѧϤϛ�

����Ϯѧϫ�ήΧ΃IS-136�������ϪϴΒθѧΗ�ϦѧϜϤϳϭ�ˬ�ΔѧϤψϧ΃���������ϞϴϐθѧΗ�ΔѧϤψϧ΄Α�ϝ΍ϮѧΠϟ΍�ϞϴϐθѧΗ�

βϜϨϴϠϟ΍ϭ�ίϭΪϨϳϮϟ΍�ϞΜϣ�ήΗϮϴΒϤϜϟ΍� 
 

���

��˰ϟ΍�ϡΎψϧ�ϡϮϘϳ�GSM�������ϖϴϘΤΘϟ�ϝ΍ϮΠϟ΍�Δτγ΍ϮΑ�ΔϠγήϤϟ΍�ΕΎϧΎϴΒϟ΍�ήϴϔθΗ�ϰϠϋ�ϰμϗ΃�Ϧϣ�ΔΟέΩ�ϥΎϣϷ΍���Ε΍ΩΩήѧΗ�ϰѧϠϋ�ϞϤόΗϭ�

��Ϧϣ����ϣ����ϰϟ΍�ΰΗήϫΎΠϴ�������������Ϧѧϣ�Ε΍ΩΩήΗ�ϰϠϋ�ϞϤόΗ�ΎϤϨϴΑ�Ύϴγ΍ϭ�ΎΑϭέϭ΍�Ϧϣ�ϼϛ�ϰϓ�ΰΗήϫΎΠϴϣ������ϰѧϟ΍�������ϰѧϓ�

�ΓΪΤΘϤϟ΍�ΕΎϳϻϮϟ΍ΔϴϜϳήϣϷ΍�˰ϟ΍�ΔΟϮϤΑ�ϦϴΘϟΎΤϟ΍�ϼϛ�ϰϓ�ϰϤδΗϭ�����ΰΗήϫΎΠϴΟ����

��

�˰ѧϟ΍�ϡΎψϧ�ήΒΘόϳGSM ������������ΚѧϴΤΑ�ϢϟΎѧόϟ΍�ϝϭΩ�ϒѧϠΘΨϣ�ϰѧϓ�ήθѧΘϨϣ�Ϫѧϧ΍�ΚѧϴΣ�ΔϴϜϠѧγϼϟ΍�ΕϻΎμѧΗϼϟ�ΎѧϴϤϟΎϋ�ΎѧϣΎψϧ����˯΍ήѧη�ϚѧϨϜϤϳ

�������ϡΎψϨϟ΍�΍άϫ�ΪϤΘόΗ�ΔϟϭΩ�ϯ΍�ϰϓ�Ϫϣ΍ΪΨΘγ΍ϭ�ϢϟΎόϟ΍�ϰϓ�ϥΎϜϣ�ϯ΍�Ϧϣ�ϝ΍ϮΟ��������Ϧѧϣ�ϯ΍�ϰѧϓ�ϝ΍ϮѧΠϟ΍�ΔѧϣΪΧ�Ωϭΰѧϣ�ήΒϋ�ϝΎμΗϼϟϭ

��ϰϣΪΨΘδϣ�ϥΎϓ�ϝϭΪϟ΍�ϚϠΗGSM�ϢγΎΑ�ϑήόΗ�ϲΘϟ΍�ϝΎμΗϻ΍�ΔΤϳήη�ϰϠϋ�ϞμΤϳ�SIM���ϙήΘθѧϤϟ΍�ΔѧϳϮϬΑ�ϒϳήόΗ�ΓΪΣϭ�ϯ΍�

�ˬ��������΍�ϰѧϓ�ΎѧϬΘϴΒΜΗ�ϢΘѧϳ�ήΗϮѧϴΒϤϛ�Γήѧϛ΍Ϋ�Ϧѧϋ�ΓέΎѧΒϋ�ϰѧϫϭ����������ϒѧϳήόΘϟ΍�ϡΎѧϗέ΍ϭ�ϝΎμѧΗϼϟ�Δѧϣίϼϟ΍�ΕΎѧϧΎϴΒϟ΍�Ϟѧϛ�ϦϳΰѧΨΗ�ϢΘѧϳϭ�ϝ΍ϮѧΠϟ

�ΔΤϳήη�ϰϠϋ�ΎϬϨϣ�ΖϠμΣ�ϰΘϟ΍�Δϛήθϟ΍�Ϧϣ�ϪϣΪϘϤϟ΍�ϝ΍ϮΠϟ΍�ΕΎϣΪΨϟ�ϝϮΧΪϟΎΑ�ΡΎϤδϠϟ�Δϣίϼϟ΍SIM ����

��
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2.2.2  HSCSD : (High Speed Circuit Switched Data) � the first step towards faster data 

speeds on GSM circuit switched networks.  HSCSD concentrates up to four GSM timeslots 

and allows data speeds of up to 64 kbit/s (mostly aimed at the corporate market). However, 

mobile terminals supporting HSCSD are not currently available.  It is primarily used for 

notebooks with a data card. Operators will need to decide if they will offer this service or 

GPRS or both.  HSCSD is being installed in markets that are highly competitive where 

differentiation is key, such as Finland, as well as where data services have been 

particularly successful such as Norway and Hong Kong. 

 

2.2.3 GPRS : (General Packet Radio Services) � the introduction of packet switching 

technology to GSM, CDMA and TDMA (ANSI-I36) mobile networks, making it easier to 

integrate with other packet-based protocols such as IP or X.25.  GPRS is the first important 

step on the path to 3G, hence GPRS also being known as 2.5G.  The announcements of 

GPRS data speeds vary from up to 115 kbit/s to up to 117 kbit/s, but is likely to average at 

56 kbit/s, with between 28 and 40 kbit/s initially. If GPRS usage is mainly text based, it will 

meet many wireless Internet service requirements from the outset.  Trials of GPRS 

services will occur in 2000, but it is unlikely that commercial usage will be significant before 

2001. GPRS is being deployed in mobile networks today to provide the core network 

packet data handling capabilities that 3G will need, whether delivered using WCDMA or 

EDGE . 
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2.2.4 EDGE : (Enhanced Data for GSM Evolution) � the second step towards 3G for 

GSM/GPRS networks.  EDGE will increase data rates on GSM to 384 kbit/s by bundling up 

to eight channels or 48 kbit/s per channel.  Analysts suggest that indoor EDGE speeds will 

drop outside of the urban areas to 115 kbit/s, but that EDGE will be able to offer outdoor 

rates of 450-550 kbit/s. EDGE is unlikely to emerge until 2002 and is an attractive option for 

operators that do not have a UMTS licence. GPRS is based on a modulation technique 

known as Gaussian minimum-shift keying (GMSK). EDGE is based on a new modulation 

scheme that allows a much higher bit rate across the air interface - this is called eight-

phase-shift keying (8 PSK) modulation. Since 8 PSK will also be used for UMTS, network 

operators will need to incorporate it at some stage to make the transition to third generation 

mobile phone systems. 

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
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��  .PÛAËU  ¼Í�A  SºBRºA 3G   

����������ΙΪѧΣ΍�ϝ΍ϮѧΠϟ΍�Ϧѧϣ�ΚѧϟΎΜϟ΍�ϞѧϴΠϟ΍�ΎѧϴΟϮϟϮϨϜΗ�ήΒΘόΗ�ΔѧϤψϧ΃��������ϲѧΘϟ΍�Εϻ΍ϮѧΟ�ϥ΃�ΎϨΣήѧη�ϥ΍ϭ�ϖΒѧγ�ΪѧϘϓ�ˬΔϴϜϠѧγϼϟ΍�ΕϻΎμѧΗϻ΍�

����ϱήχΎϨΘϟ΍�ϡΎψϨϟΎΑ�ϞϤόΗanalog���ϻ΍ϮѧΟ�ϲϫ������������ϲѧϤϗήϟ΍�ϡΎѧψϨΑ�ϞѧϤόΗ�ϲѧΘϟ΍�Εϻ΍ϮѧΠϟ΍ϭ�ϝϭϷ΍�ϞѧϴΠϟ΍�Εdigital���Εϻ΍ϮѧΟ�ϲѧϫ�

ϲϧΎΜϟ΍�ϞϴΠϟ΍��������ΓΩΪѧόΘϤϟ΍�ς΋ΎѧγϮϟ΍�ϝ΍ϮΟ�Ϊόϴϓ�ΚϟΎΜϟ΍�ϞϴΠϟ΍�ϝ΍ϮΟ�Ύϣ΃�Multimedia Cell Phone��������ϩάѧϫ�ϰϤδѧΗϭ�

����Δѧϴϛάϟ΍�Εϻ΍ϮΠϟΎѧΑ�Εϻ΍ϮѧΠϟ΍Smart Phones�����ѧϧΎϴΒϟ΍�ϝΩΎѧΒΗ�ϰѧϠϋ�ϪѧΗέΪϘΑ�ίΎѧΘϤϳϭ����ѧϴϟ�ΓήѧϴΒϛ�ΔϋήδѧΑ�ΕΎ��ϡΪΨΘδѧϤϟ΍�ΪϋΎδ

�ϰϠϋ�΢ϔμΗΖϧήΘϧϻ΍�ϦϜϤϳ�ΎϤϛ�ΓήϴΒϛ�ΔϋήδΑ�ϝΎγέ·ϮϳΪϴϔϟ΍ϭ�ΔϴΗϮμϟ΍�Ϟ΋Ύγήϟ΍�ϝΎΒϘΘγ΍ϭ����

��

 

ΎΜϟ΍�ϞϴΠϟ΍�Ϧϣ�ϝ΍ϮΟΔϛήη�Ϧϣ�Κϟ��Sony Ericsson���

��

��

��

���    PBÍÃ³NºA   �ºABÇI ¼¿§M  PÛAËU   ¼Í�A  SºBRºA  

��ΚѧѧϟΎΜϟ΍�ϞѧѧϴΠϟ΍�Εϻ΍ϮѧѧΟ�ΕήθѧѧΘϧ΍ϻϭ΃��ϡΎѧѧόϟ΍�ϒμѧѧΘϨϣ�ϰѧѧϓ�ϥΎѧѧΑΎϴϟ΍�ϰѧѧϓ�������ϡΎѧѧόϟ΍�ϊѧѧϠτϣ�ϊѧѧϣϭ�ϢѧѧΛ������ϩάѧѧϫ�ΕήθѧѧΘϧ΍�

���ϰϓ�ΎϴΟϮϟϮϨϜΘϟ΍ΎΑϭέϭ΃��ΓΪΤΘϤϟ΍�ΕΎϳϻϮϟ΍ϭ�ΔϴϜϳήϣϷ΍���ϥ·΍�ϞϴΠϟ΍�ϪΑ�ίΎΘϤϳ�Ύϣ���ϴϘΑΎδѧϟ΍�ϦϴѧϠϴΠϟ΍�Ϧϋ�ΚϟΎΜϟ���ΕϻΎμѧΗϻ΍�Ϧѧϣ�Ϧ

���Ϯϫ�ΔϴϜϠγϼϟ΍ϥ΃��ώϠΒΗ�ΔϋήδΑϭ�Ύόϣ�ΓέϮμϟ΍ϭ�ΕϮμϟ΍ϭ�ΕΎϧΎϴΒϟ΍�ϊϣ�ϞϣΎόΘϠϟ�ϢϤμϣ�ΚϟΎΜϟ΍�ϞϴΠϟ΍�������ΔѧϴϧΎΜϟ΍�ϰѧϓ�ΖΑϮϠϴϛ�

ϩάϫϭ������ϝΎμΗϻ΍�Δϋήγ�ϒόο�ϝΩΎόΗ�ϲϜϠδϟ΍�ϲϟΎΤϟ΍�������ήϛάϟΎΑ�ήϳΪΟϭϥ΃��������ϰѧτϐϳ�ϊѧγ΍ϭ�΢Ϡτμѧϣ�Ϯѧϫ�ΚѧϟΎΜϟ΍�ϞѧϴΠϟ΍�΢Ϡτμϣ�

΍�Ϧϣ�ΪϳΪόϟ΍�ΕΎϴϨϘΘϟ΍ϭ�ήϴϳΎόϤϟϲΘϟ΍�ΓέΎϗ�Ϧϣ�ϒϠΘΨΗ�Ϊϗϭ�ϥ΍ΪϠΒϟ΍ϭ�ϝϭΪϟ΍�ϒϠΘΨϣ�ϰϓ�ϖΒτΗ�ϰϟ·�ϯήΧ΃�����

��
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�ΕΎϴϨϘΗ�ΓΪϋ�ΚϟΎΜϟ΍�ϞϴΠϟ΍�ϝ΍ϮΟ�ΕΎϜΒη�ϡΪΨΘδΗϭΎπϳ΃�ϰϫ�ΕΎϴϨϘΘϟ΍�ϩάϫϭ�ϝ΍ϮΠϟ΍�ϦϴΑϭ�ΎϬϨϴΑ�ΕΎϣϮϠόϤϟ΍�ϝΩΎΒΘϟ����

��

 ��έϮѧѧτϤϟ΍�ϯΩϮѧѧϜϟ΍�ϢϴδѧѧϘΘϟΎΑ�ΩΪѧѧόΘϤϟ΍�ϝϮѧѧλϮϟ΍�ΔѧѧϴϨϘΗCDMA2000Η�ϰѧѧϠϋ�ΪѧѧϤΘόΗ�ϰѧѧΘϟ΍ϭ��ΔѧѧϴϨϘΗ�ήϳϮѧѧτCode 

Division Multiple Access�ϰϧΎΜϟ΍�ϞϴΠϟ΍�ϰϓ�ΔϣΪΨΘδϤϟ΍�� 

��

 ����ϕΎѧτϨϟ΍�ξϳήѧόϟ΍�ϯΩϮѧϜϟ΍�ϢϴδϘΘϟΎΑ�ΩΪόΘϤϟ΍�ϝϮλϮϟ΍�ΔϴϨϘΗWCDMA�ϯ΍�Wideband Code Division 

Multiple Access ����

 �ΩΪόΘϤϟ΍�ϝϮλϮϟ΍�ΔϴϨϘΗϴδϘΘϟΎΑϢ�ϲϨϣΰϟ΍�ϢϴδϘΘϟ΍�ϊϣ�Ϧϣ΍ΰΘϤϟ΍�ϱΩϮϜϟ΍�SCDMA-TDϱ΃���

Synchronous Code-division Multiple Access�Time-division��

 

��

��

���������������������ϰѧϟ·�ϞμѧΗ�ΓήѧϴΒϛ�ΕΎѧϧΎϴΑ�ϞѧϘϧ�Δϋήѧγ�ϰѧϠϋ�ϞѧϤόΗ�ϩάϫ�ΚϟΎΜϟ΍�ϞϴΠϟ΍�ΕΎϴϨϘΗϭ3Mbps���������ϰѧϟ·�ΝΎѧΘΤΗ�Ϛѧϧ΍�ϰѧϨόϤΑ����ΔѧϴϧΎΛ�

���ΎϬΗΪϣ�ΔϴϘϴγϮϣ�ΔϋϮτϘϣ�ϞϴϤΤΘϟ�Ϛϟ΍ϮΟ�ϰϠϋ�ϖ΋ΎϗΩ�����ϥΈѧϓ�ΔϧέΎϘϤϟΎΑϭ�ωήѧγ΃��΍�ϞѧϴΠϟ΍�Εϻ΍ϮѧΟ���ϞѧϤόϳ�ϻ�ϲϧΎѧΜϟ����Ϧѧϣ�ήΜϛ΄ѧΑ

144Kpbs�������ϰϟ·�ΝΎΘΤΗ�Ϛϧ΃�ϱ΃��������ΎϬΗΪϣ�ΔϴϘϴγϮϣ�ΔϋϮτϘϣ�ϞϴϤΤΘϟ�ϖ΋ΎϗΩ���ϖ΋ΎϗΩ�����������ΚѧϟΎΜϟ΍�ϞѧϴΠϟ΍�Εϻ΍ϮѧΟ�ϥΈѧϓ�΍άϬϟϭ�

��ϞѧѧϴϤΤΗϭ�ΖѧѧϧήΘϧϻ΍�ΔϜΒѧѧη�ϊѧѧϣ�ΎϬϠѧѧλ΍ϮΗϭ�ΓήѧѧϴΒϛ�ΕΎϋήδѧѧΑ�ΕΎѧѧϧΎϴΒϟ΍�ϞѧѧϘϧ�ΎϬϤϋΪѧѧϟ�ΓΩΪѧѧόΘϤϟ΍�ς΋ΎѧѧγϮϟ΍�Εϻ΍ϮѧѧΟ�ήѧѧΒΘόΗϡϼѧѧϓϷ΍�

΍ϭ�ϲϧϭήΘϜϟϻ΍�ΪϳήΒϟ΍�ϝΩΎΒΗϭβϛΎϔϟ���
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�����  ¿ÃºA ½AËU ÎQÜRºA Tri-Mode  

�������ϝ΍ϮΟ�Ϫϧ΃�ϪΗΎϔλ΍Ϯϣ�Ϧϣ�ϝ΍ϮΟ�ΪΠΗ�ϥ΃�ϦϜϤϤϟ΍�Ϧϣtri-mode���������ΎѧϨϫϭ�ΓΩΪѧόΘϣ�ΕΎѧϴϨϘΗ�ΔѧΛϼΜΑ�ϞѧϤόΑ�ϝ΍ϮѧΠϟ΍�ϥ΃�ϰѧϟ·�ΓέΎѧη΃�

��������������ϦϴѧΘϴϤϗέ�ϦϴѧΘϴϨϘΗ�ϢϋΪѧϳ�ϝ΍ϮѧΠϟ΍�ϥ΃�Ύ˱ѧϧΎϴΣ΃�ΎѧϬΑ�ΪμϘϳ�Ϊϗ�ΔϋΪΧ�ϥϮϜΗ�ϥ΃�ϦϜϤϤϟ΍�ϦϣCDMAϭ�TDMA���ΔѧϳήχΎϨΗ�ΔѧϴϨϘΗϭ�

AMPS����������������������ϲѧϓ�΍άѧϫϭ�ˬΔѧϳήχΎϨΗ�ΔѧϴϨϘΗϭ�ϦϳΩΩήѧΘΑ�ΓΪѧΣ΍ϭ�ΔѧϴϤϗέ�ΔѧϴϨϘΘΑ�ϞѧϤόϳ�ϝ΍ϮѧΠϟ΍�ϥ΃�Ύπѧϳ΃�ϲѧϨόΗ�Ϊѧϗ�ϦѧϜϟϭ�ίΎѧΘϤϣ�΍άϫϭ

�ϲ΋ΎϨΛ�ΓΩΪόΘϣ�ΕΎϴϨϘΗ�ϝ΍ϮΟ�ΔϴϨϘΗ�ΔϴΣΎϧ�Ϧϣ�ΔϘϴϘΤϟ΍dual mode���
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