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אאWאא 
 

אאWאאאאאאGSMK 

אאWאאאW 
١K אאאאK 

٢K אGSMאK 
٣K GPRSK 
٤K אאCDMAK 

 

אאאWאאאא٩٠K٪ 

אאאאW٧K 

אאW 

 אK 

 אאPower point אאאK 

אאWאGSMK 
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٥ J١אGSMא 

א אא  א א א  א א  א  
  א א K      א  

א א ،א א  א א אא    א
אאKאאGSMא

אאאא،אא
א،אאא،אאא

א،אאא،אא
א אאא א אא

א   F KEא א א     
אK 

א       א א א  א
?Capacity? א،?Coverage? א ،?Quality?   א  

   אא אGSM      א GSM
אK 

אF٥ J١EאאGSMאא
אאאאא?High Speed Circuit Switched Data 

(HSCSD)?     א  א א،  א 
א אאא?General packet radio service (GPRS) ?א א

?HSCSD?אאאאK 

  ?GPRS"א א  א  א  א K 
GPRSאאאאGSM ?Enhanced 

Data Rates for GSM Evolution (EDGE)?אא
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 אא Kאאאאא 
אאא?Universal Mobile Telecommunication system (UMTS)?

אאאאאא
אאK 

 
 
 
 
 
 

  

F٥ J١Eאא 

٥ J٢א 

אאאאWאאא
א    אא א א א א א ،א  

אא א א    א K    ?Switching?
א א    א?Packet Switching?אא א

?Circuit Switching?K 

 א  אא א ،אא
אאאאאFאTime SlotE

אא،אאאא
 א   א  ،   א אא   

אאאא،אאא

                                                    
EDGE                               
      

GSM - GPRS data services  
up to 160 kbit/s 

GSM - HSCSD data services up to 38.6 kbit/s 
 (later up to 64 kbit/s) 

GSM - CS data services  
up to 9.6 kbit/s 

         1991/1992             1998         1999          2000         2002                             Time 

UMTS 
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אאא؛אאאא
Kאא

 א א  א א  Kא  
אא،אאאאא

אאKאאאאא
אא،אאאאאא،

א     א    א  א K  
אאאאאאאאאא

אא 
אK 

אF٥ J١E
אא

אא 

 

 

 

 

 

 

אF٥ J٢EאאאאאK 

 
 

א אאאא
   

אא   
א  

א   
אא   

א   
א א

א  א 



א ٢٤٨ אא 
א אא אא 
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 
 
 

  
  
 
 
 

 
  
  
  
  
 
 
  
 
 
 
 

F٥ J٢Eאאאאא 

٥ J٣אאאאCircuit Switched Communication 

אאאאאא
אKאא

אאאKאאאאא
אאאאאאK 

 אאא     א ?Data Traffic?  אא
אאW 

 אאאאK 

 אאאK 

Information 

Information 

Information

Packet Switching 

A B 

A B 

A B 

Circuit Switching 

Information 

A B

A B

A B



א ٢٤٨ אא 
א אא אא 
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،אאאאא،אאא
 א    א א  K א F٥ J٣ Eא   

K 

٥ J٤אאאPacket Switched Communication 

אאאא
אאאאאKאאאא

א  א   א       Kא א  
אאאאא

  K   א   א אא אא  א  
אאאאאK 

אאאאW 

 א?Bursts??e-mail?K 

 אא?Telemetry Applications?K 

 

 

 

 

 

 

F٥ J٣EאאFאאאאE 

 
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٥ J٥אאPacket Switched applications 

אאאאאא
אאKאאאW 

٥ J٥ J١אאHorizontal Applications 

אאא ?Person – to – Person?KW 

١K אא?E-mail?K 

٢K א?World Wide Web (WWW) Browsers?K 

٣K א?Internet Chats?K 

٤K אאא?File Transfer Protocol (FTP)?K 

٥K אאא?Credit Card Readers?K 

٦K אא?Two- way Messaging?K 

٥ J٥ J٢אאVertical applications 

אאאאאKאW 

١K א?Field Sales?K 
٢K אK 

٣K אאאK 

٤K אK 

٥ J٦GSM 

אאא א א، 
אאאאאאFאאEKא

אאאאGSM אאSMS
 9.6 kbit/s Kא א  א  א   א א 



א ٢٤٨ אא 
א אא אא 
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Fא Eא א  K  א
אGSMאF٥ J٤KE 

 
 
 
 
 
 
 
 

F٥ J٤EאGSM 

٥ J٦ J١אאאאHSCSD 

אאאGSM
GSMאאאא?CS?GSMK

אאאא?TCH?אאאא
אאאא

57.6 kbit/sאאאאאK
אאאאאא?Up-Link?אא?Down-

Link?אא?Download?א?Upload?K
אאאאאאאא

אאא?Notebooks with Data Card?K
אאא?HSCSD?אאא

אK 

 א א אא  אא א    ?8TS? 
?TDMA?אאאאאא?Air Interface User 

9.6 – 14.4 kb/s 

384 kb/s 

115 kb/s 

57.6 kb/s 

CS 
HSCSD 

GPRS 

EDGE 



א ٢٤٨ אא 
א אא אא 
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Rate (AIUR)?אא،אאאא8TCH/F14.4
14.4 kbit/s115.2 kbit/sKאאאא

אאGSMאאא
אאאKאAIUR

57.6 kbit/s4TSא4TSאKאF٦ J٢E
אאאFאEK 

F٥ J٢EאאTSאHSCSD 

 

 

 

 

 

 

אאא?HSCSD?אGSMא
אא?CS?אW 

١K אאא GSMא א 
אאאאאK 

٢K אאא?TCH?א
אאאאאאK 

٣K אא?TCH?אא
אאאאא

אאאאאK 

TCH / F14.4 TCH / F9.6 TCH / F4.8 AIUR 

- - 1 4.8 kbit/s 

- 1 2 9.6 kbit/s 

1 - 3 14.4 kbit/s 

- 2 4 19.2 kbit/s 

2 3 - 28.8 kbit/s 

- 4 - 38.4 kbit/s 

3 - - 43.2 kbit/s 

4 - - 57.6 kbit/s 



א ٢٤٨ אא 
א אא אא 
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٥ J٦ J٢אאאאא GPRS 

    א    א אא    
אאאאא?GPRS?Kא

 אאאHSCSD??אא
אKאאאאאאא

       א    א   א
א  K    א   אGSMא   א

K?GPRS?٥}٢(2.5G) .אא  115kbit/s 

 to  117kbit/s56kbit/sK 

٥ J٦ J٣אאGSM(EDGE) 

אאא?EDGE?א
 ?GPRS?  א א אא א  א?EGPRS (Enhanced 

GPRS)?  א    א   384kbit/sK 
?EDGE?א      א  א    

אGSMא אא K ?EDGE?א
אאאאK 

  ?EDGE?    א א  אא?GPRS? ?HSCSD?
 א   א א א   א?8 PSK? א  ?GMSK?

אGSMאא
  200א kHz K      א א ?GPRS?

GSMKאF٥ J٥Eאא?GPRS??EDGE?K
?EDGE ?א ?EDGE Transceiver Unit?אא

אאKאEDGE
א?Modulation and Coding Schemes (MCS)?



א ٢٤٨ אא 
א אא אא 
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60 kbit/sאאאאאא
אאאאאBERאאא

?Up & Down Link?אאא?BTS?אא?MS?Kא
F٥ J٣EאאאאGMSK  8PSKK 

 
 
 

 
 
 
 
 
 
 
 

F٥ J٥EאGPRSEDGE 

F٥ J٣Eאאא 

 

 

 

 

 

 

Coding Rate 
(bits) 

Bit Rate 
(kbit/s) / TS 

Modulatin 
Technique 

Modulation and 
Coding Scheme 

53 8.8 GMSK MCS-1 

66 11.2 GMSK MCS-2 

85 14.8 GMSK MCS-3 

100 17.6 GMSK MCS-4 

37 22.4 8 PSK MCS-5 

49 29.6 8 PSK MCS-6 

76 44.8 8 PSK MCS-7 

92 54.4 8 PSK MCS-8 

100 59.2 8 PSK MCS-9 



א ٢٤٨ אא 
א אא אא 
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٥ J٦ J٤אא3G 

 א א   א   אא   
אKאאאאאא

אאאאא?Video 

Conferences?אאאאאא
אK 

  א א  א א א     א א 
?IMT-2000?אאא،?UMTS?אא

384אkbit/s אאאא2Mbits/s
אאא א  א  Kא א 

אאאאאא?WCDMA?אא
א2א GHzKאאאאW 

 אאK 

 אאK 

 אאאאK 

 אאאא?Multimedia?K 

אאאK 

٥ J٧אא 

אא
אאGSMFאאאאGMSKEאא

אא8אPSKאא?EDGE?Kאאא
F3 bits /symbolEאF1 bits /symbolE

א?GMSK?אא



א ٢٤٨ אא 
א אא אא 
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אא א א  א א ?One TS? K אF٥ J٦ E א 
א?GMSK?א?8PSK?Kא?GMSK?
(0,1)א?Orthogonal Signals??I/Q?Kא?8 PSK?

     (3 bits)   א  א   ?I/Q?
אא(3 bits)K 

 
 
 
 
 
 
 
 
 
 
 

F٥ J٦EאאGMSK8PSK 
 

٥ J٨אאא WCDMA 

 א א?CDMA? ?MSs? א
א א  א   K     ?MS?א א אא

א א Kא א?MSs?א
?MS?אאאK

אאא Kאא א
אאאאאKא

אא?CDMA? א?WCDMA?K 

Q 

GMSK Modulation 

I 

1 

0 

"1" bit / Symbol "3" bits / Symbol 

Q ( 0, 1, 0 )

8 PSK Modulation 

I 

( 0, 1, 1 ) ( 0, 0, 0 )

( 0, 0, 1 )

( 1, 0, 1 )

( 1, 0, 1 )

( 1, 1, 0 ) 

( 1, 1, 1 )



א ٢٤٨ אא 
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?WCDMA?אאא?UMTS?אאאא
א5 MHzאאאא200 KkHzGSM
א?Signal Spreading?א

א?Channel Code??Spreading Factor (SF)?א4512
אאא1 bitKאF٥ J٧EאK 

 

 

 

 

 

F٥ J٧EאאאWCDMA 

 

 
 
 
 
 
 
 

 
 

F٥ J٧EWCDMAאאאאא 
 
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 
 
 
 
 
 
 
 
 
 
 
 
 

F٥ J٧E1 bit 

 ?WCDMA ?5 MHz (2×5MHz)אא 
אאאאא1920 – 1980 MHzא

?Up-Link?אא2110 – 2170 MHzא?Down-Link?K 

٥ J٩GPRS 

אא?GPRS?אW 

٥ J٩ J١אא 

  ?GPRS?ضافية إلى نظام  خدمة إGSM א א א  א
אאאאKאאאW 

١K א?MS?אאFאEא?LAN?K 

Bit 1 Bit 0 

Signal Data 

PN Code 

Spread Signal 

0 Phase Shift 180ο phase Shift 



א ٢٤٨ אא 
א אא אא 
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٢K א?IP? אאא 
GSMאאK 

٣K ?GPRS?  אא GSM א א 
אאCS PSאאאאאK 

٤K   ?GPRS?      א   MSא  
K 

٥K   MSא  א  א   א    
א،אאאK 

٦K א     א         א א
א?Data Buffer?K 

٥ J٩ J٢GPRS 

אF٥ J٨EאGPRS  
 
 
 
 
 
 
 
 
 
 

 
F٥ J٨EאGPRS 

Uu 

PSTN 

Internet 

Um 

Circuit Switching (CS) 

EIR HLR AUC

CN BSS 

BTS 

BTS 

BTS 

BTS 

BSC 

BSC 

SGSN GGSN

MSC/ 
VLR 

GMSC

Packet Switching (PC) 

 MS 
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        א  א   
GSM  א    א     א אא 

W 

 

 GPRS  )Serving GPRS Support Node (SGSN)( 

אאאאאאאא?MS?
אאאאאאW 

١K אא?Ciphering and Authentication?K 

٢K אא?Session Management?K 

٣K אא?Mobility Management?K 

٤K אאאאא?Logical Link Management? K 

٥K אאHLR, MSC, BSC, GGSN אאאK 

٦K אא?Output of Billing Data?K 

 אאאאGateway GPRS Support Node (GGSN)  

  א א    אא   א    
    אGSM א    א א Kא 

אW 

١K אאאאא?IP?א
אא?Internet Service Providers?K 

٢K א?GPRS?אאאאK 

٣K אא?SGSN?אK 

٤K א?MS?אאK 

 אאאTerminal Equipment (TE) 



א ٢٤٨ אא 
א אא אא 
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 א א   ?GPRS? א א
?GPRS??IP?א אא א אא

 א א א  ?Modem?א   א   א
אK 

 אאMobile Terminal (MT) 

 ?MT? א   ?TE?  אא א  אא  ،
א?BTS?אא?GPRS?

אאאאא?SGSN?K 

 אאMS 

אא?GPRS?W 

١K אAאא?PS??CS?אK 

٢K אBאא ?PS? ?CS ?
אKאא?PS??CS?

אאא?PS?אאK 

٣K אCאאK 

 אאBSS 

W 
١K אא?BSC?אא،

אאאא ?CS?א?MSC/VLR?א
?PS?אאאא?SGSN?GSMK 

٢K אא?BTS??GPRS?K 
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 אאHLR 

אGSMאא?HLR?א
?GPRS?K 

 אאVLR 

 א א   א  א א    א 
?GSM/GPRS?א    א א   

א?MSC?אא א א ?SGSN ?אא
?GPRS/VLR?א?SGSN?K 

٥ J١٠אאUMTS 

אאאאאאא
אא?GERANFGSM / EDGE Radio Access NetworkE?א

אאאא?UMTS?א?UMTS Terrestrial RADIO 

Access Network (UTRAN)?     א?GERAN?   ?UMTS?K
 א F٥ J١٠ Eא א     ?UMTS?  
K?UMTS?אא?User 

Equipments (UE)? אא א   ، א ?UTRAN?א  ،
?Core Network (CN)?K 

 
 

 
 
 
 
 
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 
 
 
 
 
 
 
 
 
 

F٥ J١٠EUMTS 

WאאUser Equipments (UE) 

אאא?ME?אאא?USIM?
א  א   א   א   Kא 

 א?UE?א   ?UMTS? אא א ?Uu?   א
א?WCDMA?K 

WאאאUMTSFUTRANE 

W 

 J אBא،?BTS?אאא
 ?UMTS? א א?UE?אא א א    

  א ?Spreadin? א  א Bא א  
BTSGSMאאK 
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 J  א א א?Radio Network Controller (RNC)?   
אאאאאBאאBא

   ?BSC? א   א B א אא  
?RNC?אאBאאא 

CNGSMא?Handover?אא
  א א א א אא?Data Encryption? K ?RNCs?

אאאאK 

WאCore Network (CN) 

אאאאאאאK
אW 

 

 J  אאאCS Elements 

אGSMאאאאא?MSC?،
?VLR?،?GMSC?אGSMK 

 J  אאPS Elements 

אאא
?GPRS??SGSN?،?GGSN?אאא3G

אאא?Home Subscriber Server (HSS)? Kא
א?HLR?،?EIR?،?AUC?K 
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אא 
١K אאCircuit SwitchingPacket Switching؟ 

٢K ؟אא 

٣K HSCSDאGSM؟ 
٤K ؟אאאא 

٥K 8 PSK؟א 

٦K אSGSNGGSNGPRS 
٧K אאאGPRS؟ 

٨K אאאאHSCSD،SGSN،GGSN،HSS،RNC، WCDMA؟
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