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This complex signal contains the information! 

Study week 3. 
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3 assumptions: 
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 However, attenuation and rotation compared with the input!  

 Compare with the input x(t) in (3.106)!  

Hence, a QAM-signal at the output in this time interval! 
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A COMPACT MODEL WITH A COMPLEX CHANNEL PARAMETER!! 
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So, the n:th QAM signal constellation in a sent OFDM 

signal is attenuated and rotated by H(fn) which is the  

value of the channel transfer function H(f) at the  

carrier frequency fn.  
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So, H(fc) is easy to find! 
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See (3.109)-(3.110)! 

See (3.110)! 
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64-QAM+Nt=8  (48bits): ML symbol decision rule ..............? 

SISO 

SIMO 

MISO 

MIMO 

Diversity gain 

Spatial multiplexing gain 

Very important! 

z=Ad is the received signalpoint and  

w is the additive noise vector. 
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Memory (redundancy, dependancy) is introduced among the sent signal alternatives! 

 

This gives us some new properties like, e.g.,: 

Note: In the uncoded case all signal sequences 

          are possible. 

Note: This is not possible to do in the uncoded case! 



Digital communications - Advanced 

course: week 3 

16 

Typically, the bandwidth W is fixed and given but: 

 the rate of  the encoder 

 the number of signal alternatives 

 and the bit rate can be  ADAPTIVE, see (8.5)-(8.6)! 
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We have memory in the sequence 

of sent signal alternatives! 

 

Some sequences are impossible, see problem! 

 

Only ”good” sequences are sent! 
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(GSM, Bluetooth) 

Instantaneous frequency (”local frequency”):  
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Note: Continuous phase implies that there is memory in the signal!! 
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Examples of pulse shapes: 

Important special cases: 

M-ary CPFSK (continuous phase frequency shift keying) 

means L=1 and a rectangular pulse shape. 

 

MSK (minimum shift keying) 

Means h=1/2 + binary CPFSK 
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Instantaneous frequency (”local frequency”) within a symbol interval: 
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 Phase =  phase continuity  + due to pulseoverlap + due to the current input datasymbol 

The phase within the i:th symbol interval: 

The state of the CPM signal: 
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