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Digital Communications – Advanced Course  
 
The Project 
 

1. Each project group consists of two students. 

2. Each project group should as soon as possible, send an email to fredrik.rusek@eit.lth.se                

containing Name and email address to each project member.’ 

3. The project group should contact Fredrik Rusek to decide about project and articles! 

4. Each group should write a project report. 

5. The structure of the project report should follow journal articles published by IEEE. However, two columns 

are not needed. 

6. The project report should be written in English with your own words, tables and figures, and contain 6-9 

pages. 

 

Observe copyright rules: ”copy & paste” is in general strictly forbidden! 

7.        NOTE! The report should be clearly and well written, and written to the other students in this course! 
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8. The project report should be sent in .pdf format to Fredrik.rusek@eit.lth.se before Friday 1 December, 

17.00 

9. Each project group should also in English present the project work in an oral presentation (12 – 15 min, no 

more and no less). 

         NOTE! The project presentation should be clear and aimed to the other students in this course! 

         After the oral presentation the project report and the presentation will be discussed (5 min). 

10. Each group should have relevant comments and questions on the project report and on the oral 

presentation of another group. 

11. A project report will be sent to each project group from  Fredrik.rusek@eit.lth.se on Sunday 3 December (at 

the latest) 
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Fredrik Rusek 
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Some examples of applications/systems studied in 

previous projects: 

   
• Mobile telephony/broadband (GSM, EDGE, 3G, 4G, 5G...)  

• Internet  

• Modem (e.g., ADSL)  

• WLAN (Wireless Local Area Network)  

• Digital TV 

• MIMO, future systems (4G, 5G,...)  

• OFDM/MIMO 

• GPS (Global Positioning System)  

• Bluetooth  

• Home electronics (CD, DVD, remote controls, etc. )  
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What happens with the capacity C if the  

bandwidth W increases to a very large value? 
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This result is of both practical and theoretical importance! 
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For a given amount of transmitted signal power,  

and a given channel:  

 

HOW DO WE MAXIMIZE THE BIT RATE? 
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This is referred to as ”waterfilling”! 



Digital communications - Advanced 

course: week 2 

14 



Digital communications - Advanced 

course: week 2 

15 

Problem 5.30 
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Waterfilling: Connection to OFDM? 
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Assume that each message is sent in N dimensions (time/frequency/space etc) 

”Dont put all eggs in the same basket” 

Assume independent attenuations in each dimension: 

Note: It can be very ”dangerous” to use only one (i.e. N=1) dimension! 
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Observe that the channel attenuations are used as multipliers in the receiver  

according to the receiver structure in figure 5.8a on page 341!  
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Assume, e.g., that: Nt=1 and data symbol d1 is binary:+A or –A  
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