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Multiple access using spread spectrum  
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Orthogonal code properties 
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• Correlation Property 
• Balance Property 
•   Run Property  

Orthogonal code properties 
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Codes for CDMA 
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Codes in CDMA 

          Orthogonal codes        PN codes 
 
 
     Walsh code            M-Sequence    Gold code 
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Orthogonal Codes 
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auto-correlation of Walsh #10 of length 64 bit
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Processing gain= 
bandwidth expansion factor 

Capacity 

Signal –noise ratio 

Capacity 



Example: WCDMA: THE SPREADING PROCESS 
 
WCDMA uses Direct Sequence spreading, where spreading process is 
done by directly combining the baseband information to high chip rate 
binary code. The Spreading Factor is the ratio of the chips (UMTS = 
3.84Mchips/s) to baseband information rate. Spreading factors vary from 
4 to 512 in FDD UMTS. Spreading process gain can in expressed in dBs 
(Spreading factor 128 = 21dB gain). 



 
 

•                                                                                                        

 

WCDMA Spreading 
 
TDD WCDMA uses spreading factors 4 - 512 to spread the base band data over ~5MHz band. Spreading factor in dBs 
indicates the process gain. Spreading factor 128 = 21 dB process gain). Interference margin is calculated from that: 

Interference Margin = Process Gain - (Required SNR + System Losses) 
Required Signal to Noise Ration is typically about 5 dB  
• System losses are defined as losses in receiver path. System losses are typically 4 - 6 
dBs 



Advantages of CDMA 
•  Improving the voice quality & eliminating the 

audible effects of multi-path fading.  

•  Enhancing privacy and security through the 
spreading of voice signals. 

•  Reducing average transmitted power 

•  Also reducing interference to other electronic 
devices.  


