                  Computer Networks (Final Exam-Old)
1. (10%) In Bluetooth (BT) techniques,

(a) (5%) If a BT device needs to detect another BT device who is COVID-19 carrier, how to design an APP in a cell phone and a server in the cloud?
(b) (5%) if there are 5 devices compete for a master, what is the probability for a particular device to be the winner?

2. (10%) In RTP/RTCP, first identify the required fields in RTP/RTCP sender/receiver reports, and then derive an equation for RTT (round-trip time) between the sender and the receiver.
3. (10%) Consider a spectrum system with total bandwidth = 10 MHz and SNR = 10 dB. First apply Shannon’s equation to compute the total data rates (in Mbps), and then apply Nyquist equation to compute the number of different signals required?
4. (10%) A received signal level for a particular digital system is -80 dBw. Assume the transmit signal is -10 dBw. For a bit interval = 10 ns and a spectrum bandwidth 20 MHz, if the carrier frequency is 2.0 GHz, compute

(a) (5%) the signal loss (in dB).
(b) (5%) the distance (in meters) between the sender and the receiver.
5. (10%) Assume the speed of light in free space is 
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 m/sec, the speed of light in medium-1 is reduced to 
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 m/sec, and the speed of light in medium-2 is even reduced to 
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m/sec. Find out the critical angle from medium-1 so that all the incident electro-magnetic wave (EMW) can have an output angle = 90 degrees (that is, incident EMW have neither reflection, nor refraction). 

6. (10%) Constellation of a rectangular 128-QAM. 

(a) (5%) Design a method to assign 7 bits each respectively to the 128 symbols.

(b) (5%) How many phases and amplitudes in your design? Identify the groups.

7. (10%) In RFID, an ID with 8 bits, 10110100, is read from a Tag. Apply the following digital signal modulation (line coding) and analog signal modulation to send the binary bits to the Reader. Assume the initial pulse is in zero voltage level.

(a) (5%) Use Diff. Manchester for digital signals (Show the changes of voltages).
(b) (5%) Use QPSK for analog signals (Show the changes of EMW).
8. (10%) In IEEE 802.11, three stations (A, B, and C) compete for data transmission. Assume A has won the RTS transfer opportunity and it enables burst mode to transfer 2 consecutive fragments to B. Given the following parameter values: SIFS = 10 usec, DIFS = 50 usec, RTS transmission time = 300 usec, CTS transmission time = 200 usec, Fragment transmission time = 1 msec, 
ACK transmission time = 100 use, Slot time = 2 msec, Random () = 0.8. 
Calculate NAV (in msec) in the RTS and CTS frame headers, respectively.
9. (10%) In a satellite communication, given that (i) the coverage angle = 30 degrees, (ii) the minimum elevation angle = 30 degrees, and (iii) earth’s radius = 6,370 km.

(a) (5%) Calculate the height of the satellite.

(b) (5%) Calculate the minimum and the maximum round-trip propagation delay.

10. (10%) In 5G-OFDMA, we assume: (i) total bandwidth = 20 MHz; (ii) one sub-carrier bandwidth = 20 KHz; (iii) one OFDMA frame = 10 msec; (iv) one subframe = 1 msec; (v) one RE occupies 1 symbol and 1 sub-carrier. 
Compute the total data rates (in Mbps) of the OFDMA frame, if
(a) (5%) all sub-carriers are modulated into 64-QAM.

(b) (5%) all sub-carriers are modulated into four groups (8-QAM, 16-QAM, 64-QAM, and 128-QAM) based on a proportional rate, 1:2:3:4.
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