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Digital transmission over a fading channel 
 
1.  
A Direct Sequence (DS) spread spectrum system is used to resolve the multipath 
signal components in a two-path radio signal propagation scenario. If the path 
length of the secondary path is 300 m longer than that of the direct path, 
determine the chip rate necessary to resolve the multipath components. 
 
2. 
A multipath fading channel has a multipath spread of Tm = 1 sand a Doppler 
spread Bd = 0.01 Hz. The total channel bandwidth at band-pass available fro 
signal transmission is W = 5 Hz. To reduce the effects of ISI, the signal designer 
selects a pulse duration T = 10 s. Suppose that a wideband signal is used for 
transmission and a RAKE-type receiver is used for demodulation. How many 
taps would you use in the RAKE receiver? 
 
3.  
The RAKE demodulator is the optimum demodulator based on the condition that 
the bit interval is much greater than the multipath spread, i.e., T >> Tm. What 
happen if this condition is not satisfied? What would you suggest to solve this 
problem (Draw a block diagram)?  
 

Equalization in a wideband TDMA system 
4. 
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