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Final result, complex representation

This can be modeled in the complex baseband as
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Final result, complex representation

channelchannel

Tufvesson/Rusek: PWC, EITN21, lecture 3, fall 2024 3



Conclusion

We can always work in the complex baseband domain with 

the input/output relation

where
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Matched filtering
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Matched filter output
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Examples

In ”Software Defined Radio for Engineers”, by Collins et al, 

different aspects of synchronization is dealt with in chapter 

6-9.

Let’s now consider timing recovery after the matched filter.
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Source: Software Defined Radio for Engineers, Collins et al



Synch in the project
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Synch in the project
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Synch in the project

Graphical interpretation: 

1. Let p(-) slide along the x-axis 

2. At each position, multiply p(-) and r() 

3. Integrate the product 
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Synch in the project

Only noise
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Graphical interpretation: 

1. Let p(-) slide along the x-axis 

2. At each position, multiply p(-) and r() 

3. Integrate the product 



Synch in the project

Some overlap
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Graphical interpretation: 

1. Let p(-) slide along the x-axis 

2. At each position, multiply p(-) and r() 

3. Integrate the product 



Synch in the project

Full overlap, max value
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Graphical interpretation: 

1. Let p(-) slide along the x-axis 

2. At each position, multiply p(-) and r() 

3. Integrate the product 



Synch in the project

Less overlap
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Graphical interpretation: 

1. Let p(-) slide along the x-axis 

2. At each position, multiply p(-) and r() 

3. Integrate the product 



Synch in the project

MF output
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