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אאאWא 
 

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

אאWאאאW 

١K אאאאK 
٢K אאאא 

٣K אאאK 
٤K אאאאK 
٥K אאאK 
٦K אאאאאאK 

٧K אאאאאאאא 

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

אאאאW٩K 

אאW 

 אK 

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

 

אאWאאאאK 

 

 

 
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א 

٤ J١אאאGSM 

   אא א א GSM     א   
אאGSMKאאאאאא

 א    א     א   א
אK 

GSMאאא?FDMA?א
א?TDMA? אאאא25 MHz

124?Carrier?אא200KHzKאאא
א א?TDMA?אא א

א15/26א msא577μsאא ?Burst?א
אאK 

 
 
 
 
 
 
 
 

F٤ J١Eאאא 

אאאא? Frame- 

TDMA?אאא120/26 ms4.615 msK 



 

א ٢٤٨ אאא 
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 
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F٤ J٢EGSMאא 

  א א א א א א?Logical Channel?א  
  אאא א?Physical Channel?א  אא،  אא 

אאK 

٤ J٢אאאLogical Channel 

אאאGSMאאאא?Traffic   

Channels ?  ?TCH? ، א א  א א?Control Channels? 
?CCH?Kא  אא א Kאא 

אאאא?Up-Link?אא?Down-Link?K 

אאאאאאאא?Base Station?א
א?MS?Kאאא

אKGSMאאא?TCHs?
אאKאF٤ J٣Eאאא

GSMK 

 



 

א ٢٤٨ אאא 
א אא א 

  
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 

 

 

 

 

 

 

F٤ J٣EאאאGSMK 

٤ J٢ J١אאTCHs  

א א?TCHs ?    ?Multi-Frame? 26 ?26 

TDMA-Frames?F٤ J٤KE 

 
 

 
 
 
 
 
 
 
 

F٤ J٤Eאא 



 

א ٢٤٨ אאא 
א אא א 

  
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אא120 msK24?Traffic??Speech?
א?User Data?،אא אאא

א?Slow Associated Control Channel (SACCH)?אK 

אא?TCHs?אאאאאאא
     אא א  א א א א   א 

אאK 

אאאאא?Full Rate TCHs (13.4kbps)?א
אאא?Half Rate TCHs (7kbps)?Kאא

אGSMKא  א
אאאאאאא

אK 

  אאא א אא ?TCH/F (FR)? 
אFאEא?Time Slot (TS)?אK 

אאאא?TCH/H?א
אאא

אאאאK 

אGSMאאאא?TS0?אא
אא?Broadcast Station?

אKאאאאא
אאאאK 

  

 

 



 

א ٢٤٨ אאא 
א אא א 

  
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F٤ J١Eאאא 

 
٤ J٢ J٢אאCCHs 

GSMאF٤ J٣EW 

 אא?Broadcast Channels (BCH) ? 

 א?Common Control Channels (CCCH)? 

 א?Dedicated Control Channels (DCCH)?  

אאאאאאא
GSMK 

אאאא?BCH?א?CCCH?אא?Down-link?
אאאאKא

א?Up-link?אאאא?TS0?
אאא51אאאאא?Control Channel Multi-

FrameF٤ J٦Eאאאאאא?GSM 

Broadcast Channels?אאא، TS0:TS7אא?TCHs?
אKאאאאאאאאא

אאK 

 

Data TCH  Speech TCH  

Half (HR) Full (FR) Half (HR) Full (FR) 
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 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

F٤ J٥Eאאאא 

אGSM34 אאKאאא
 א ?Down-Link?  א 51  א  

 א ?BCH? ?CCCH?א ،  אא ?CCCH?
 א  ?Up-Link?אא?TS0? 

 א א  ?Idle Frame?K א א א   א ?DCCH?


אDCCHK 
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٤ J٢ J٢ J١אאאאBroadcast Channels (BCH) 

אא?BCH?אא?Down-Link?
א      א א?TS0?  GSMKאא  

א?TCHs?אא?Duplex?אא?Up-Link?א
א ?Down-Link?K אא  ?BCH? א א   א  

אאK 

  אא?BCH?אא?Synchronization? א א א א 
אאאאאא

א?BCH?אאKאא א
?TS0?א אאאאא
?TCH?  א א?DCCH? ?Dummy Bursts?K

אאאאאאאא?TCH?
?DCCH?K 

אא?BCH?אאא?TS0?
אא51KF٤ J٣EW 

 אאBroadcast Control Channel (BCCH) 

אאאא
אא אאא  אא   אK   

?BCCH?אאאאאK?BCCH?
אא514 5K 

Wאא?TS0?אא?BCCH?Kא
א?BCH?FW FCCH SCHEאאא?CCCHs?א?I?

51K 
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 

 א  (FCCH)Frequency Correction Channel 

אאTS 0GSMא
אאK א

אאK 

 אאSynchronization Channel (SCH) 

א?TS0?אאא?FCCH?،אא
אאאאאאאאK

אא?SCH?א(FN)א0א2715647א
א?BSIC?אאGSMKאא?SCH?

אאF51KE 

٤ J٢ J٢ J٢אאאCommon Control Channels (CCCH) 

אאאאא?BCH?אא?TS0?GSM
 ?BCH? אKאאא?CCCH ?

אאאאF٤ J٣EW 

 Jאא?Paging Channel (PCH)?אאאK 
 Jאאא?Random Access Channel (RACH)?אאאK
 Jא?Access Grant Channel (AGCH)?אאאK 

אא א?CCCH ? א    א 
אאאאאK

אאאW 

 אאPaging Channel (PCH) 
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אאאאאאאא
אא    אא?PCH? א  

אא?IMSI? אאאא 
אאאא?RACH?K 

אא?PCH?אאאא
אאאאGSMK 

 אאאRandom Access Channel (RACH) 

אאאאאאאא
 אאא?PCH?K   א א  אK

אא?PCH?א?TS0?
GSMKאאאFאאEאאRACH
אאאאאKאאאא

?RACH? א     א
א     ?Stand-alone Dedicated Control Channel(SDCCH)?

 א     K    א א   א א
א?AGCHK? 

 אAccess Grant Channel(AGCH) 

אאאאא،א
אKAGCH

אאא?CCCH?אאאא
אKאאא?RACH?א

אאאא?CCCH?K 
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 

 F٤ J٦EאBTSMSCCCHאאאRACH 

٤ J٢ J٢ J٣אאא Dedicated Control Channels (DCCH) 

  א אא א GSMא א
אאאKאאאK 

 אאא ?DCCHs ?א     
אאאאאאאא?BCH?Kאא

אF٤ J٣EאאאW 

١K אא Stand-alone Dedicated Control Channels (SDCCH) 
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BSS / MSC 

1) Paging (PCH) 

2) Random Access (RACH)

3) Channel Assignment 

Channel Req. message 

Access Burst 

TB 
8 

Training Seq 
41 

Data 
36 

TB 
3 

GP 
68.25 

  Establishment  
  Cause  3 bits 

  Random discriminator 
5 bits 
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٢K אSlow Associated Control Channels (SACCH) 

٣K אFast Associated Control Channels (FACCH) 

 אא Stand-alone Dedicated Control Channels (SDCCH) 

אאאאאאא
   א א  ?TCH?א  K ?SDCCH? 

אאאאאאא?MSC?
 אאאא Kאא  

Fא  E  א  א א א  א  א
אTCHK א?SDCCH?א

אאאא?BCH?אאאאאא
?CCCH?K 

 אSlow Associated Control Channels (SACCH) 

א  א  א א  א א?SDCCH? 
א א K אאאאא?SACCH?

אK א אא אKא
    א א  א   אאא،אא 

א א א א א  ?Time Advance Instructions? א
א א   K א א   א א    

א?TCH?אאא?BCH?אK 

אא?SDCCH?אאL
אאKא?SDCCH?אאאאאא

אאאK 

 אFast Associated Control Channels (FACCH) 
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אאאאאאאאא
?SDCCH?אאאא?FACCH?

אאאא?SDCCH?
אאKאאא?FACCH?אא

??אאK?Bits?א
?TCH?אKאאאא
?FACCH?אא?TCH?אK 

 אאControl Channels for Authentication and Encryption 

אא،אאאKאא
א      א א   א א   

אKאאאKאאא
אא Kאא אאאא

K 

  JאW 
 

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

F٤ J٧Eא 



 

א ٢٤٨ אאא 
א אא א 

  
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 

 JאW 
 
 
 
 
 
 
 
 
 
 
 

F٤ J٨Eא 

٤ J٣אאאאאאLogical –physical Mapping 

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

 
F٤ J٩Eאאא 



 

א ٢٤٨ אאא 
א אא א 

  
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 

٤ J٤אא Burst structure and Types  

אאאKא
אאאאGSMKאאK 

 א?Normal Burst?א  אא?DCCH?אא
?TCH?א א א K  א א א?FCCH ?אא א
?SCH ? אאא א א א   

אאאא?RACH?אאא א
א K א ?Dummy?א  א  א  Kא

F٤ J١٠EאאK 

 
 
 
 
 
 

 
 
 
 
 

F٤ J١٠Eאא 

אאאאאא
 20µsאF٤ J١١EאK 

 

Access Burst TB 
8 

    Synchronization Sequ. 
41 

Encrypted bits 
36 

TB 
3 

GP 
68.25 

Dummy Burst TB 
3 

Mixed bits 
58 

TB 
3 

GP 
68.25 

 Training Sequ. 
26 

Mixed bits 
58 

Synch Burst TB 
3 

Encrypted bits 
39 

TB 
3 

GP 
68.25 

   Synchronization Sequ. 
64 

Encrypted bits 
39 

Normal Burst TB 
3 

Encrypted bits 
57 

TB 
3 

GP 
68.25 

Flag
1 

 Training Sequ. 
26 

Flag
1 

Encrypted bits 
57 

Freq. Correction 
Burst 

TB 
3 

Fixed bits 
142 

TB 
3 

GP 
68.25 



 

א ٢٤٨ אאא 
א אא א 

  
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 
 
 
 
 
 
 

  
F٤ J١١Eא 

אאאאאאאא
א4.615 אmsאאא

147 Bit20µs ،אK 

٤ J٥א GSM QOS   
  
  
  
  
  
  
  
  
  
  
  
  

א אא 
אאאא 

Switch On Time 
4s אא 

10s 
אא 

Connection Time 
4s 

אאא 
Release Time 

2s 

אא 
Incoming Call Alert 

4sאא 
15s 

אא 
Max Handoff Gap 

150msאא 
100msא 

אא 
Max One Way Delay 

90ms 

א 
Speec Intelligibility 

90% 



 

א ٢٤٨ אאא 
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אאא 
 

١K אאאא؟אא 

٢K ؟אאאאאא 

٣K אאאא 

٤K אאאאK 

٥K אאאאא 

٦K אאאאא؟ 

٧K אאא؟אא 

٨K אאאאאFאאEאא
؟אא 

٩K ؟אאאאא 

١٠K א؟ 

١١K ؟א 

١٢K אאא 

١٣K אKאאאא
 א؟

١٤K אאGSMK 

١٥K אאאGSMאW 
  

  

  

  

 


