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ECE 5325 Wireless Communications

Please open the following matlab demo:
Simulink -> Blocksets -> Communications -> Application-Specific Examples -> Bluetooth Frequency Hopping

Q1: What does the signal looks like on the FFT scope at any given point in time?  What’s the shape of the peak?

Q2: What BT does it look like is being used?  (Compare to Fig 6.41 in Rappaport.)
Q3:  What is the BT in the GFSK Modulation block if you dive in repeatedly into the FH-CPM Modulator block?  Does this disagree with your observation in Q2?  Draw a picture of the spectrum you’d see if the Es/No were much larger (noise floor much lower).  You are welcome to cross check with the 512-length FFT scope, but remember that is less accurate than Fig 6.41
Q4:  Dive down into the modulator block until you find the 79-FSK block.  What is its phase continuity setting?
Q5:  Does the answer to Q4 seem to align well with the fact that this block feeds into a GMSK block?

Now, dive into the demodulator block until you find the M-FSK block.
Q6:  What sort of detection algorithm does this block use to determine what frequency was used?  And what technique does it suggest would give a better BER performance?

Q7:  Suppose you want to debug something in your system and want a recognizable hopping sequence.  Suppose you choose to make the frequencies start at -39 MHz and climb in 1 MHz steps to +39 MHz and then repeat.  Show how to modify the “frequency hopping code” block to achieve this behavior.
Q8: How high is the Es/N0 set by default in the simulation?  How much lower can you set it and barely begin to take errors in 0.1 seconds of simulation time?  (1 dB resolution is fine.)
Q9: What do you estimate gamma to be from 6.122.b in Rappaport given your answer to Q3?

Q10: Using the Es/N0 value from Q8 as Eb/N0 in Eq 6.112a in Rappaport, what do you estimate for the error probability?  Do they agree well?  How much closer do you think they’d be if the recommended approach from Q6 had been chosen?

Q11: Suppose I sent the following numbers to the FSK modulator:  -39 -10, 0, 39.  Draw the spectrum I’d see for each input value.
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